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chapter 1.0 - Introduction
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chapter 1.0 - Introduction

This dissertation discusses certification systems (CS) for communities and their structure and choice of indicators and
methodologies for sustainable water management. An important component of this work includes an investigation of
commonly understood best practices for community scale water management and their comparability at an international
level, as well as adaptability to different regional settings.

Certification systems are planning tools to foster sustainability by providing evaluation criteria and benchmarks. Histo-
rically, certification systems applied to the single building scale; however, as of 2006, these systems have expanded to
encompass the certification of entire communities. In order to transition from the building to the neighborhood scale,
new criteria and indicators were added to include relevant community scale aspects such as infrastructure and traffic

planning, landscape architecture and social criteria.

Despite recent advances in community scale planning, the development of evaluation criteria for sustainable communi-
ties on a global level is easier said than done. At present, a variety of countries have developed their own CS with unique
evaluation criteria and indicators. This dissertation identified over 20 different methodologies to assess sustainability at
the water cycle management level in the community. The lack of common metrics and evaluation methods reveal that
the international certification systems sector is far from being standardized. This raises three questions:

Firstly, whether current CS select, integrate and foster commonly understood best practices for water management;
Secondly, the applicability of a single international CS to varying geographic, climatic and socio-economic communities;
finally, the integration of relevant indicators for the documentation of sustainability progress. Sustainability indicators
comprise an essential component in the overall assessment of progress towards sustainable development. (McLaren and
Simonovic 1999) Based on commonly established indicators and best practices for community water quality and quantity
management, a core framework will be developed. This framework will focus on the necessary steps CS must undergo for
successful development on the international and regional scale, including:

. Following a standardized procedure

o Striving for international comparability based on appropriate indicator selection

° Catering to regional adaptation

o Deriving data from indicators and enabling documentation of sustainability progress

o Providing comparable data for monitoring, proofing and revising measures, which in turn justifies CS credibility

The developed framework constitutes a common procedure in order to achieve best practice for community water quali-
ty and quantity management, a selection of globally accepted core and secondary indicators and a three step process for
adaption to regional settings.

A case study of Hyderabad, India, will describe the application to a certain regional settings.

The results of the case study show that it is important to first have an understanding of commonly understood best
practices, and that a set of comparative indicators can provide valuable input when it comes to comparing best practi-
ces as well as monitoring their progress. The case study also shows the associated restrictions and uncertainties when it
comes to the assessment of sustainability at a global level. Ultimately, a core framework with common methodologies
and shared data sets across different regions will help to make informed decisions, monitor progress for possible revision
making and justifies the further existence of CS themselves.

keywords:
Certification systems, sustainable communities, water infrastructure planning for sustainable communities, Ecoblock, key
performance indicator, water budgeting
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chapter 1.0 - Introduction

This paper discusses the practice of community certification systems (CS) at an international level towards gaining a
best practice understanding of their ability to perform at a regional level. Certification systems are planning tools to
foster sustainability by providing evaluation criteria and benchmarks. Historically, certification systems applied to the
single building scale; however, as of 2006, these systems have expanded to encompass the certification of entire com-
munities. In order to transition from the building to the neighborhood scale, new criteria and indicators were added to
include relevant community scale aspects such as infrastructure and traffic planning, landscape architecture and social
criteria.

Despite recent advances in community scale planning, the development of evaluation criteria for sustainable commu-
nities on a global level is easier said than done. At present, a variety of countries have developed their own certifica-
tion systems with unique evaluation criteria and indicators. This dissertation identified over 20 different methodolo-
gies to assess sustainability at the water cycle management level in the community. The lack of common metrics and
evaluation methods reveal that the international certification systems sector is far from being standardized.

The main objective of the dissertation was the development of a Best Practice framework of key planning steps for wa-
ter cycle planning in communities with relevant Key performance indicators (KP1) and the integration of both tools into
certification. Both tools attempt to create a common ground of understanding at a global level and therefore reduce
complexities associated with the different approaches apparent in certifying. Different approaches show the compara-
tive analysis of selected CS (cf. chapter 3.3). Stemming from the variety of national backgrounds, the lack of a common
understanding raised the question of whether the systems operate towards best practices and their original purpose
of:

¢ being able to compare across places and situations

e assessing conditions and trends in relation to targets
e providing early warning information

e anticipating future conditions and trends

(Gallopin, 1997, p.15)

Critics describing this problem see one of the main reasons in the brisk development of CS fueled by rapid urbanization
and point out “signs of cracks and fissures (...) ranging from concerns about the quality of multiple new services, to
larger issues about maintaining environmental and scientific integrity.” (Baker, p.2, 2004).

Consequently the following hypothesis with research questions were developed:

“Certification systems (CS) have neither the necessary structure nor the appropriate sustainability criteria to be
comparable at an international level nor are they applicable at regional scales.”

Leading research questions therefor are:

» How are commonly understood best practice standards and procedures for sustainable water cycle management
in the community described? Can a global common denominator for best practice in sustainable water cycle plan
ning be defined?

» Do the criteria and indicators given in the CS conform with commonly understood best practice standards and
procedures for sustainable water cycle management in the community?

» What structure and criteria would be necessary for CS to be applicable at an international level and adaptable for
regional use? What are existing strategies for international comparability and regional adaptation and how can
they be optimized?

» s a core structure and criteria for international comparability possible, and what are uncertainties and objections
of this concept?
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Since this paper considers CS as a tool to enable “comparability across places and situations” and “providing a common
ground for discussion.” (cf. Gallopin), the initial step was the development of a Best Practice framework of key planning
steps in order to speak the “same language and ask the same questions.” (Dickhaut,personal conversation,2013) The
developed framework was based on global key policy questions, commonly understood responses at planning and
policy levels, and what Trinius points out as an important part in sustainability standardization: to relate to existing
approaches and based on known and established sustainability indicators. (UNEP, OECD)

Commonly understood responses to the question of “Is there a common denominator worldwide for best practice in
sustainable water cycle management in the community?” were formulated as followed:

With the current environmental and anthropogenic pressures of fast rates of urbanization, accordant missing or aging
infrastructure as well as the consequences of climate change and extreme weather events, there is a common ground
and global understanding for action to reduce, reuse, recycle and recharge our water resources (subchapters 2.1.3,
2.1.4,2.1.6). As “.itis becoming increasingly apparent that centralized systems are vulnerable where there are social
factors such as high population density and high levels of water demand, and environmental factors such as water
stress and flooding. [...] A decentralized approach to water management to supplement the centralized system is be-
coming increasingly attractive, creating a society where water is also managed at a local scale to incorporate the three
universal actions for sustainability: Reduce, reuse, recycle” (Wand, 2010, p.2)

This trend towards decentralization and downscaling to guarantee system success on a technical level is introduced as
the ECOBLOCK (subchapter 2.1.5), a concept of “an integrated combination of centralized and decentralized manage-
ment technologies with emphasis on reuse.” (Burian et.al, p.58, 2000).

With this planning concept, neighbourhoods can become their own micro-utilities, supplying most if not all of their
resources while treating and recycling their water and waste.

While the ECOBLOCK represents an appropriate tool at the urban and project planning level, on a policy level, indica-
tors are the response to the above question.

Organizations in several sectors have developed Key performance Indicators (KPl) already, leaving out the community
scale. As Gallopin (1997) defines indicators as ,variables which represent operational attributes, such as quality and
characteristics of a system”, they also become a management tool. While describing complex system characteristics
in a quantitative way, they help define and measure progress toward system goals. As indicators tend to bridge the
gap between complex systems and decision making (Gallopin, 1997), they enable comparative analysis, benchmarking
efforts and the support of decision makers.

Key performance Indicators in this paper were defined as tools to be able to monitor success of sustainable water
cycle systems in new communities and a total of nine indicators were derived from existing and similar models (cf.
ch.2.1.7.1)

In a next step, the Best Practice framework of key planning steps and nine Key performance Indicators served as a
backbone for CS comparability analysis and responding to the question:

,Do the criteria and indicators given in the CS conform with commonly understood best practice standards and proce-
dures for sustainable water cycle management in the community?“

The initial analysis of the CS at first compared the systems amongst each other and revealed, that each system had
their own approach. Although a core system structure for certification could be identified, (cf. Fig. 03-10) each system
chooses different categories, criteria and indicators to rate. Point distribution and rating mechanisms differ significantly
from each other due to weighting, priority, and benchmark setting.

When comparing selected community CS with the Best Practice framework of key planning steps, it was revealed that
oftentimes ‘not all questions according to the framework were asked.’ Criteria often stand separate from each other
despite coherencies and necessary feedback loops are missing; this ,linear approach’ was identified as not representa-
tive of the complexity of sustainability (see 3.2.3 for example and FIG. 03-11 for overall systemstructure).

When comparing the CS with the nine identified KPI, it showed that they were not explicitly represented in most sys-
tems; however, often the computations formed part of the certifying process that would eventually feed into the KPI.
Comparability is given at the level of defined Key Performance Indicators (KPI, cf. ch.3.2.3). This meant that CS at this
point already provide the information necessary to be able to compare performance through KPI.
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The additional instrumental value of KPI measuring progress towards defined benchmarks through the PSR cycle (cf.
subchapter 3.1.4) was not installed in most CS. This cycle of setting benchmarks and revising them throughout the
performance of a project is seen as a major contributing factor to make CS themselves credible (cf. chapter 4.4)

As Lang and others note the difficulties of the choosing and weighting of indicators as a subjective act, it becomes
clear, that standards must be subjected to permanent revision. They become credible by continuously being believa-
bly observed, measured and reported upon. A lot of the documented CS have already gone through several rounds
of revisions. However, the necessary flexibility and adaptability of the standards revision through the PSR cycle (cf.
subchapter 3.1.4) for many CS is not yet in place. Doing so would guarantee the credibility of the standards set. (also
refer to Point 3: credibility of the CS itself, cf. to subchapters 2.1.3 and 2.1.3 Benchmarking - the first step to rating in
particular)

Based on this analysis the following was defined as steps CS must undergo for successful development on the interna-
tional and regional scale:

e Follow a standardized procedure (Best Practice framework of key planning steps, cf. chapter 2.2)
eguarantee international comparability by incorporating appropriate indicator selection (cf. Key performance indicators, ch. 2.1.7.1)
e Follow regional identified adaptation mechanisms through adding impact factors, weight, and benchmarks according to local
understanding and conditions (cf. casestudy, ch. 4.2.1, Fig. 04-7)
ebased on the PSR cycle derive data from indicators, enabling documentation of sustainability progress (cf. 2.1.7, Fig.02-11)
* Provide comparable data to international umbrella organisatin (WorldGBC) for monitoring, proofing and revising
measures, which in turn justifies CS credibility (cf. casestudy, ch. 4.2, 4.3, Fig. 04-6)

The visit to Hyderabad allowed for the examination of contextual building and certification alike. Several interviews
with green building staff and various other stake- and shareholders gave insight into the status of community water
cycle planning at large, as well as at the township level. Visited sites gave a picture of how certification impacted the
planning, construction, and maintenance of the projects. Taking the status of the township CS into account, conclusi-
ons could be drawn towards international comparability and regional operational capacity. Green building staff gave
much insight into the further regional actions necessary to “make the case of certifying in its entirety successful.”
(Anand ,personal conversation, 2013)

Together with IGBC staff steps to elevate the IGBC community CS to an international level were discussed and in additi-
on to the above steps a cohesive roadmap for overall regional success in building “green” was developed.

This step described as ,total regional success’ involves the broad spectrum of necessary stake- and shareholders. One
interviewee pointed out the importance of Post occupancy evaluation (POE) and the involvement of residents as a
checkpoint of how green the project really is: ,,Another very important aspect missing in the CS is to set actual bench-
marks for consumption. However, it is not enough to require low flush toilets in the certification systems when you
later on realize that residents demand up to 200 | per person per day.” (Anand, personal conversation, 2013). ,This
aspect is just one of many reasons to put Post occupancy evaluation (POE) on the top of our priority list for green buil-
ding activity and rating. We need to make sure even more, that green building is an economical success by involving
and educating residents and associated project developers.“(Anand, personal conversation, 2013). ,Educating green’

is well described in a network Australia news article on ,India‘s youth’: ,The quality of higher education in India is
poor. Accreditation for universities and colleges is voluntary, and a bill to regulate them has spent the past three years
caught up in a parliamentary logjam.” (Australia network, 2013), which ultimately leads to students ,not learning what
the new technologies and market is about”. (Australia network, 2013) IGBC‘s broad and widely recognized student ini-
tiatives are a response to this gap. Only a three month stay in Hyderabad allowed to extensivley discuss IGBC‘s ,Road-
map to total regional success’ gathering the important aspects which are key for an overall regional implementation
of green building and certification alike. Council business segments and various other layers, such as involving partner
from academia and research, industry and planning, were put into context for a capacity building strategy (cf. ch. 4.3,
Fig. 04-7)

As discussions and talks confirmed the need for cohesive data and indicator computation, one major hurdle of the visit
to Hyderabad was to immediateley test developed KPI and proposed CS adjustments. The KPI developed in this paper
could only partially be tested due to limited data availability: townships were either in planning or pre-certification sta-
te and not all components of the Best Practice framework of key planning steps were taken into account. In interviews,
however, there was no apparent hesitation to provide such data in the future. Older townships in operation could not
provide data because accordant metering devices for results reporting were not installed yet.

think global - certify local
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This become the ultimate crux of the case. As different sets and initiatives of performance measurement and monito-
ring have been defined in India, the process itself turns out to be rudimentary.

Jane Henley, CEO of the World Green Building Council and widely recognized thought leader in the green building
industry, points out the necessity of data retrieval: “Capturing more data on how spaces perform and impact people is
the next step in understanding the value of green building.”(McGraw, 2013, p.60) And in the handbook Service Level
Benchmarking, the Urban Ministry of India describes the limitations to this aspect, mainly due to the lack of perfor-
mance monitoring not having been institutionalized: ,Every sector has a few key performance indicators that are
understood by most stakeholders in that sector. Similarly, in the urban sector too, there have been a number of perfor-
mance indicators related to urban management and service delivery that have been defined, measured and reported.
However, most initiatives in performance management so far have been observed to have some key limitations:

eDifferent sets of performance indicators have been defined under different initiatives;

eThe definition or the assessment method may vary for the same performance indicator, thus inhibiting inter-city or
intra-city comparisons;

*Most measurement exercises have been externally driven (by agencies external to the agency responsible for delive-
ry against those performance parameters), leading to the key issue of ownership of performance reports.”

(cf. Handbook of service level benchmarking, Ministry of Urban Development Government of India, 2010)

The indicator approach is easy as long as a particular aspect is measurable (e.g. water consumption |/day/capita).
However, when it comes to rating aspects which are not easily measurable, such as cultural and social aspects, Lang
says ” The complexity of sustainability, the integration of the different dimensions (environmental, socio, economic)
and the open and diffusing content structure of it is the main hurdle for developing a comprehensive indicator set. She
later on claims: ,indicators are (...) only truly useful if they are ,owned’ by the local community and measure issues of
relevance locally.” (The local government management board 1995, p.5) and points out the importance of a multifacto-
ral strategy for building and certifying green.

The Casestudy of Hyderabad showed, that any rating system or indicator system should never be a finished product.

In fact, it needs to be a flexible system, open to changes and opportunities for optimization and further methodogical
development. It also needs the involvement of people - system developers and green building residents alike, not men-
tioning the various stake- and shareholders of the green building industry to make the entire case of building green
communities successful.

The paper concludes, that
Measuring alone will not lead to success

In 2007, a report for the U.S. Environmental Protection Agency stated: “While much discussion and effort has gone into
sustainability indicators, none of the resulting systems clearly tells us whether our society is sustainable. At best, they
can tell us that we are heading in the wrong direction, or that our current activities are not sustainable. More often,
they simply draw our attention to the existence of problems, doing little to tell us the origin of those problems and
nothing to tell us how to solve them.” (Hecht, 2007, p. 12)

Under the guiding principles of sustainability, in most cases a more detailed examination is necessary, which goes bey-
ond the complementary indicators. “It is absolutely essential to describe, document and explain the interdependencies
of complementary and opposing aspects. This documentation rarely happens.” (Birkmann, 1999, p. 104)

Birkmann points out, what has been described earlier and what is an ongoing discussion in urban sustainability assess-
ment. “most currently available methods still fail to demonstrate sufficient understanding of the interrelations and
interdependencies of social, economic and environmental considerations. Many reports on sustainability assessment
methods point to the absence of truly integrated urban sustainability assessment methods.”(Adinyira et. Al, 2007, p.6)

This paper suggests a framework and KPI as a first step towards an agreed-upon platform for discussion. However, to
make the entire case successful, a range of complex steps is necessary

How can the KPI proposed in this paper feed into or more complex sustainabillity understanding, taking into
account water-related sustainability complexities, such as the water - energy nexus, as well as a social and economic

understanding?

What else beside the role suggested in this paper can strengthen an international umbrella organisation, such
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as the WorldGBC, under the influence of more or less competing national green building councils and other larger
organisations?

How can the long-term effects of CS be measured and how are they situated among the various other planningtools,
regulations and policies? Which policies are supporting of and which are decreasing the effectiveness of CS?

think global - certify local
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What is a Sustainable Community?

There are many definitions for what constitutes a sustainable com-
munity, but the Sustainable Community Roundtable of Olympia,
Washington explains a sustainable community most succinctly as
a place where “resource consumption is balanced by resources
assimilated by the ecosystem” (Sustainable Community Roundtable,
Olympia, Washington, 2012). Beyond prudently balancing resour-
ces, sustainable communities strive to achieve social equity and
cohesion, protect and enhance existing ecosystems, and provide for
sustainable economic growth (Bonham-Carter, 2010). “To ‘green’
their own operations,” sustainable communities often practice sus-
tainable development and aim to reduce the carbon footprint of its
residents, business, buildings, and vehicles through capital projects,
and community outreach and education (Nolon, 2009, p. 4).

Why a community focus? Community, township, neighbor-
hood discussion

For this dissertation the word “community” has been chosen to
refer to a residential grouping of homes, local businesses, and other
amenities that provide the basic physical, social, and economic
needs for individuals living there. The term community is popular
among authors and researchers (e.g. Patrick Condon, Woodrow W.
Clark 1, and Claire Bonham-Carter), who are looking at sustainabi-
lity on this scale. Other sources such as the Indian Green Building
Council (IGBC) refer to these mixed-use residential areas as “town-
ships,” but in addition to the consensus around the term “commu-
nity” a township instills the idea of governance and administration
over several village or community areas. Alternatively some sources
refer to mixed-use residential areas as neighborhoods, like the US-
GBC in their LEED Neighborhood Design rating system (U.S. Green
Building Council, 2009). Since the scale of communities described
in this dissertation comes from the ECOBLOCK notion of a resi-
dential are that can be largely self-sustaining in energy and water,
the neighborhood scale of “400-10,000 units of housing,” has the
potential to be too large to accurately meet these closed loop goals
(Fraker, 2013).

Ecoblock

The Ecoblock concept was developed by a research team at UC
Berkeley’s College of Environmental Design under Harrison Fraker.
The concept revolves around the idea of self-sufficiency, or semi-
sufficiency in energy and water needs for a mixed-use residential
area. The size of this residential area is largely dependant on the
level of resource and energy self-sufficiency the residential area can
achieve, and will be the scale of community development referred
to throughout this dissertation (Fraker, 2013).

Water infrastructure

Traditionally, the term water infrastructure refers to man-made
systems that are responsible for water supply, and wastewater and
stormwater disposal (Aspen Institute, 2009). However, sustainable
water management / infrastructure must also include the natural
infrastructure with rivers and lakes, groundwater aquifers, wetlands
etc. because they are affected by the humans’ water use.

For the definition of what makes water management

sustainable, numerous terms and key words can be found, varying
in the diff erent world regions. The most common ones are listed
next.

think global - certify local

Reduce, Reuse, and Recycle (RRR) / Reduce, Reuse, Recycle,
and Recharge (RRRR)

Reduce, Reuse, and Recycle, otherwise known as the three R’s or in
this dissertation RRR, are commonly referenced when talking about
sustainability. The ultimate goals of the RRR concept are to reduce
or eliminate waste, energy consumption, and material and resource
use. Reduce refers to lowering material and resource consumption
and waste through improved efficiency or demand; Reuse refers
to having the material or resource remain useful beyond its initial
usage for its original or a related purpose; and Recycle refers to
reclaiming the components of a material for use with a different
purpose (Calkins, 2009). Often the process of reuse and recycling
will require treatment of the material to increase its quality; and
for recycling this can entail chemically or physically altering the ma-
terial. Additionally, as this dissertation focuses on the resource of
water, a fourth “R” that of “Recharge” will be added to the RRR con-
cept as to close the hydrologic loop, sufficient recharging of natural
water storing bodies (e.g. aquifers, lakes, rivers...), is needed. While
the “R” of “Recharge” contains elements of recycling water back
into the natural ecosystem, and reusing water for urban hydrologic
features such as man-made ponds, the ultimate end of the water is
the natural hydrologic system.

Carbon Neutral

Carbon neutrality refers to the net elimination of carbon emis-
sions as provided through a reduction of emissions, the genera-
tion of energy through renewable non-emitting sources, and the
purchasing of offsets for remaining emissions (Vandenbergh et al.,
2007).

Water Neutral

Water neutrality refers to a closed loop water cycle where the
water consumed is no greater then the renewable water resour-
ces available through precipitation, and surface and groundwater
recharge (Williams, 2007).

Green infrastructure

is a soil and vegetation-based approach to wet weather manage-
ment that is cost-effective, sustainable, and environmentally
friendly. Green infrastructure management approaches and techno-
logies infiltrate, evapotranspire, capture and reuse stormwater to
maintain or restore natural hydrologies (US EPA)

Greywater

Greywater is defined as domestic wastewater excluding water from
the toilet, and generally includes wastewaters from baths, showers,
hand basins, washing machines, dishwashers and kitchen sinks.
However, at small scale the heavily polluted sources such as wa-
shing machines, dishwashers and kitchen sinks tend to be excluded
whereas at larger scale all sources are used to maximize water
savings. The most common application for greywater reuse is toilet
flushing which can reduce water demand within dwellings by up to
30% (Karpiscak et al., 1990 ). However, other applications such as ir-
rigation of parks, school yards, cemeteries and golf courses, vehicle
washing, fire protection and air conditioning are practiced (Pidou,
M. et al, 2008,p.71)



Urban stormwater

Urban stormwater is rainfall and snowmelt that seeps into the
ground or runs off the land into storm sewers, streams and lakes.
It may also include runoff from activities such as watering lawns,
washing cars and draining pools.

(Ontario Ministry of Environment , 2003)

Stormwater

Stormwater is rain, melted snow or any other form of precipitation
that has come into contact with the ground or any other surface.
This water either seeps into the ground, is absorbed by vegetation,
evaporates or runs off the land into storm sewers, streams and
lakes. Stormwater can come from any type of land — residential,
industrial, commercial or institutional.

(Ontario Ministry of the Environment , 2010)

Rain water
Drops of fresh water that fall as precipitation from clouds.
(City of Edmonton, 2011)

Black water

Wastewater from the toilet, which contains heavy fecal contamina-
tion and most of the nitrogen in sewage.

(The World Bank Group, 2013)

Yellow water

an isolated waste stream consisting of urine collected from specific
fixtures and not contaminated by feces or diluted by graywater
sources; see also urine separating device.

(University of Minnesota Onsite Sewage Treatment Program, 2011)

Primary (mechanical) wastewater treatment

is designed to remove gross, suspended and floating solids from
raw sewage. It includes screening to trap solid objects and sedimen-
tation by gravity to remove suspended solids. This level is someti-
mes referred to as “mechanical treatment”, although chemicals are
often used to accelerate the sedimentation process. Primary treat-
ment can reduce the BOD of the incoming wastewater by 20-30%
and the total suspended solids by some 50-60%. Primary treatment
is usually the first stage of wastewater treatment. Many advanced
wastewater treatment plants in industrialized countries have star-
ted with primary treatment, and have then added other treatment
stages as wastewater load has grown, as the need for treatment has
increased, and as resources have become available.

Secondary (biological) wastewater treatment

removes the dissolved organic matter that escapes primary treat-
ment. This is achieved by microbes consuming the organic matter
as food, and converting it to carbon dioxide, water, and energy for
their own growth and reproduction. The biological process is then
followed by additional settling tanks (“secondary sedimentation”,
see photo) to remove more of the suspended solids. About 85% of
the suspended solids and BOD can be removed by a well running
plant with secondary treatment. Secondary treatment technologies
include the basic activated sludge process, the variants of pond
and constructed wetland systems, trickling filters and other forms
of treatment which use biological activity to break down organic
matter.
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Tertiary wastewater treatment

is simply additional treatment beyond secondary! Tertiary treat-
ment can remove more than 99 percent of all the impurities from
sewage, producing an effluent of almost drinking-water quality.
The related technology can be very expensive, requiring a high le-
vel of technical know-how and well trained treatment plant ope-
rators, a steady energy supply, and chemicals and specific equip-
ment which may not be readily available. An example of a typical
tertiary treatment process is the modification of a conventional
secondary treatment plant to remove additional phosphorus and
nitrogen.Disinfection, typically with chlorine, can be the final step
before discharge of the effluent. However, some environmental
authorities are concerned that chlorine residuals in the effluent
can be a problem in their own right, and have moved away from
this process. Disinfection is frequently built into treatment plant
design, but not effectively practiced, because of the high cost

of chlorine, or the reduced effectiveness of ultraviolet radiation
where the water is not sufficiently clear or free of particles.

(The World Bank Group, 2013)

Best Management Practice (BMP)

a recommended technique shown to be effective and practical

in preventing or limiting harmful impacts to the environment.
Best Management Practices include any program, technology,
process, siting criteria, operating method, measure, or device
that controls, prevents, removes, or reduces pollution. A practice,
or combination of practices, that are determined to be the most
technologically and economically feasible means of preventing or
managing potential impacts.

(British Columbia Ministry of Environment, 2013)

LID - Low impact development

is a site design strategy with a goal of maintaining or replicating
the predevelopment hydrologic regime through the use of design
techniques to create a functionally equivalent hydrologic land-
scape. Hydrologic functions of storage, infiltration, and ground
water recharge, as well as the volume and frequency of dischar-
ges are maintained through the use of integrated and distributed
micro-scale stormwater retention and detention areas, reduction
of impervious surfaces, and the lengthening of flow paths and ru-
noff time (Coffman, 2000). Other strategies include the preserva-
tion/protection of environmentally sensitive site features such as
riparian buffers, wetlands, steep slopes, valuable (mature) trees,
flood plains, woodlands and highly permeable soils.

(United States Environmental Protection Agency, 2000)

Smart Source Mix

The term is introduced when outlining Best Practice in watercycle
planning. When considering wastewater treatment options and
afterall the re-using of wastewater, the following aspects shall be
the base for deciding which water-/ wastewaterquality appropri-
ate for which use. If all aspects are met at manageable levels, one
can speak of a Smart Source mix:

1. Reduced overall capital and operating costs

2. Long system life and system performance

3. Reliability

4. Appropriate wastewater qualities for defined use

5. Energy efficiency

think global - certify local page - XVII
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Waterbalance modeling

,The IWAN model is based on the coupling of the deterministic
distributed hydrological model WASIM-ETH (Niehoff,

2002; Schulla, 1997) with the numerical, finite difference

based groundwater model MODFLOW (Chiang, 2001; Harbaugh,
19964a, b). WASIM-ETH is used for the simulation

of runoff generation as well as water balance within the
unsaturated zone whereas MODFLOW simulates the lateral
groundwater flow and the interaction with the surface water.
The water balance routines of the IWAN model were calibrated
and successfully validated for several subcatchments

within the Lower Havel floodplain (Krause, 20044, b). The
applicability of the model was tested by event based simulations
as well as by perennial simulations of water balance including
the simulation of landuse change scenarios (Krause,

2004b, c).” (Krause, Geophysical Research Abstracts, Vol. 7,
00098, 2005)

WiseWater is a Microsoft ExcelTM based spreadsheet application
for projecting reductions in Water Consumption Patterns after
application of Environmentally Sound Technologies (ESTs).
WiseWater was developed and funded by the UNEP and is desig-
ned to understand and experience application of ESTs for conser-
vation of water by reducing consumption at household as well as
at property level. It also incorporates a rainwater harvesting tech-
nology option at the Property level and a separate component to
appreciate city level potential for rainwater harvesting.

Green building council

GBCs by definition are ,transparent, consensus-based, not-for-
profit coalition-based organizations with no private ownership
and diverse and integrated representation from all sectors of the
property industry;“ and their overarching goal is promote a trans-
formation of the built environment towards one that is sustainab-
le (WGBC, 2013)

Certification system (CS)

A [...] rating tool sets standards and benchmarks for green
building, and enables an objective assessment to be made as to
how ,,green” a building is. The rating system sets out a ,,menu” of
all the green measures that can be incorporated into a building
to make it green. Points are awarded to a building according to
which measures have been incorporated, and, after appropriate
weighting, a total score is arrived at, which determines the rating.
[Definition by: Green building council South Africa ]

Measures

in CSs measures are usually based on a broad intent which are
often attached to a quantitative value (e.g.: design property to
withstand a 500-year flood)
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Conceptual framework

in qualitative research is a written or visual presentation that, “ex-
plains either graphically, or in narrative form, the main things to be
studied — the key factors, concepts or variables and the presumed
relationship among them”. (Miles and Huberman, 1994, p.18).

Indicator or Kep performance indicator

Key Performance Indicators, also known as KPI, help define and
measure progress toward organizational goals. Once an organization
has analyzed its mission, and defined its goals, it needs a way to
measure progress toward those goals. Key Performance Indicators
are those measurements.,In general terms, an indicator is a quan-
titative or a qualitative measure derived from a series of observed
facts that can reveal relative positions (e.g. of a country) in a given
area. When evaluated at regular intervals, an indicator can point
out the direction of change across different units and through time.”
(OECD, 2008, p.13)

Normalization
In Indicator development normalization is a procedure to make
results comparable.

Post occupancy evaluation

,is an ,evaluation of buildings in a systematic andrigorous manner
after they have been built and occupied”(Preiser 1995). It is a sys-
tem of analysis which monitors andmeasures the performance of a
building using data gatheredfrom environmental, social and energy
monitoring. The method includes the use of surveys and question-
naires aswell as technical monitoring to understand the reality of
the buildings’ performance once occupied.” (Kansara, T. Ridley, .,
p.2, 2010)

Triple Bottom Line

The phrase “the triple bottom line” was first coined in 1994 by John
Elkington, the founder of a British consultancy called SustainAbi-

lity. His argument was that companies should be preparing three
different (and quite separate) bottom lines. One is the traditional
measure of corporate profit—the “bottom line” of the profit and
loss account. The second is the bottom line of a company’s “people
account” —a measure in some shape or form of how socially respon-
sible an organisation has been throughout its operations. The third
is the bottom line of the company‘s “planet” account—a measure of
how environmentally responsible it has been. The triple bottom line
(TBL) thus consists of three Ps: profit, people and planet. It aims to
measure the financial, social and environmental performance of the
corporation over a period of time. Only a company that produces a
TBL is taking account of the full cost involved in doing business. (The

economist, 2009)
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Introduction

1.1 The broader context
1.2 Research design and methodology

In 2030,
47% of world population will be living in areas of high water stress

1 IN 8 PEOPLE LACK ACCESS TO SAFE WATER

TR

By 2030 the number of urban dwellers is expected to be about 1.8 billion more than in
2005 and to constitute about 60% of the world’s population. As the

urban population increases, many maijor cities have had to draw
freshwater from increasingly distant watersheds, as local surface and groundwater
sources no longer meet the demand for water, or as they become depleted or polluted

Water withdrawals are predicted to increase by 50 percent by 2025
in developing countries, and 18 per cent in developed countries

new forms of planning instruments and gover-
nance are needed to quickly react towards such
drastic changes

A FIG.01-1:
Facts about water by the Stockholm Institute ((The Stockholm International Water Institute, SIWI, 2013)
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1.1 The broader context

In the face of the 21st century’s pressures of accelera-
ted population growth - mainly in developing countries
- climate change, and often-unplanned urban growth,
represent major challenges to the planning community.
(SIW1, 2013; UNEP, 2013)

Such challenges need to be resolved on many levels.
Community and infrastructure planning require new
planning and technical concepts. In order to carry these
out, policies, regulations and planning instruments
need to be enforced. Research is needed to form the
basis for political action, and new forms of multidiscip-
linary cooperation between public and private stake-
holders will have to exist in order to respond in a timely
manner. (Booz Allen, 2007, p.17)

Certification systems (CS) were developed in the 1990s
in response to these increasing urban pressures to fulfill
mainly two goals: to provide a compact guideline on
sustainability aspects for planners while simultaneously
serving as a marketing tool for project investors. Amidst
copious planning tools, CS are referred to as the most
current system of implementation, due to their cons-
tant revisions when it comes to implementing sustaina-
ble and resource-efficient measures for their projects.
Because of their self-declared flexible structure, they
are marketed as an agile tool of best practice standards
to react quickly to globally occurring changes to the
built urban environment.

In the US, the US Green Building Council (USGBC) hel-
ped drive the integration of sustainable criteria in the
built urban environment. The USGBC's website states
the certification system for communities “... is expected
to improve energy and water efficiency of projects and
to revitalize existing urban areas, reduce land con-
sumption, reduce automobile dependence, promote
pedestrian activity, improve air quality [...] and build
more livable, sustainable communities for people of all
income.” (USGBC, 2007)

Different countries developed their own CS with their
own evaluation criteria and indicators. The analysis of
the various international certification systems identified
over 20 different methodologies to assess sustainability
at the water cycle management scale in the community.
The lack of common metrics and evaluation methods
reveal that the CS sector is far from being standar-
dized. It raises the question of whether CS allow for the
comparison of commonly understood best practices.
The various methodologies that stem from different
national settings raise the concern of the applicability
of such systems to different regional settings.
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1.2 Research design and methodology

Based on this result, this dissertation will identify a way
to make CS comparable under commonly understood
best practices, as well as create a framework based on
common indicators, which allow for comparability and
the further monitoring and evaluation of results.

Thematic focus and case study approach

The focus of this dissertation concentrates on CS for
sustainable communities. Since communities take some
of the largest part in consuming resources while at

the same time producing substantial portions of CO2,
to make them sustainable (Condon, 2010) will have

a larger impact than creating one single sustainable
building. In addition, the author’s own experience in
community planning and the increasing demand for
community certification explains the focus of this dis-
sertation.

Furthermore, CS are analyzed through the water rela-
ted aspects, representative of all sustainability aspects
in the systems. CS were picked based on their com-
prehensive thematic approach to water cycle planning
in communities and also availability of data and staff/
interviewees.

The case study of the city of Hyderabad, India, is used
to elaborate the topic of regional adaptation of CS and
their internationalization. It also exemplifies the dyna-
mics of the major urban transitions in this century. The
challenge of rapid urbanization, a phenomenon many
cities in particular in developing countries are facing, is
often expressed in the building of large communities.
With the Indian Green building council (IGBC) head-
quartered in Hyderabad, the impact of CS as means to
foster sustainability in community building can be put
into context in one place.

Research design

The research design consists of three major parts.

The first step (Analysis 1) in this process will be to define
what is commonly understood as best practice for
water cycle management. Chapter two will include the
following:

e |dentification of current pressures related to commu-
nity water cycle planning

e Collection of relevant responses at the policy and
planning level

e Establishment of a clear set of goals and values based
on pressures and responses — the four Rs and the Eco-
block concept
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Hypothesis

“The certification systems (CS) have neither the necessary structure nor the appropriate sustainability
criteria to be comparable at an international level nor are they applicable at regional scales.”

Leading research questions:

e How are commonly understood best practice standards and procedures for sustainable water cycle manage-
ment in the community described? Can a global common denominator for best practice in sustainable water
cycle planning be defined?

e Do the criteria and indicators given in the CS conform with commonly understood best practice standards and
procedures for sustainable water cycle management in the community?

e What structure and criteria would be necessary for CS to be applicable at an international level and adaptable
for regional use? What are existing strategies for international comparability and regional adaptation and how

can they be optimized?

Is a core structure and criteria for international comparability possible, and what are uncertainties and objec-

tions of this concept?

ANALYSIS | ANALYSIS |l
sustainable certification
watercycle management systems
for communities for communities
(Chapter 2.0) (Chapter 3.0)

methodology

literature review,

overall
structure + layout

. categories
laws, regulations
Development | *
Best Practice watercycle-related
framework criteria
(Chapter 2.2)

methodology
statistical analysis

ANALYSIS [l - INTERNATIONALIZATION

methodology

Indicator research

v

filtering out
global approach
policy response
planning response

Internationalization
strategies

Development I

Key performance indica-|
tors (KPIs)

(Chapter 2.1.7)

v

regional adaption
strategies

v

RESULT | : status of CS as Best Practice encouragement

RESULT Il : status of CS to be applied in different regional settings

v

methodology

statistical analysis
theoretical application

expert interviews

Development IlI

methodology

international adaptation and regional success
Casestudy India / Hyderabad (Chapter 4.0)

case study
approach,
expert interviews

A FIG.01-2:
Research design and

methodolgy
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eDescription of a framework of planning steps for water
cycle management in the community that are likely to
meet the goals

eCreation of a system that will help monitor outcome
and evaluate monitoring outcomes in order to adjust
goals

ePresentation of a framework of planning steps as

a platform, in order to ask the same questions and
identify KPlIs so as to provide an avenue for industry
collaboration toward a uniform set of metrics that are
comparable and agreed upon

The design of a Best Practice framework of key plan-
ning steps and accordant Key Performance Indicators
(KPI) towards best practice water cycle management in
the community will be the backbone of this dissertation
in order to compare selected CS systems against each
other. Chapter three (Analysis Il) will depict the diffe-
rences in methodologies and the overall incongruence
of the current CS. In particular the following will be
explored:

eDoes the structure follow a best practice procedure,
respect interdependencies, and necessary feedback
loops in the planning process?

*Do the CS provide quantitative results that are measu-
rable, comparable and can assess conditions in relation
to targets?

eDoes the CS process allow for monitoring and re-eva-
luating success?

eHow are CS set up for international comparability as
well as regional adaptation?

eHow do the CS stand at an international level and how
are they regionally adapted?

Development Il

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

Best Practice
defined by

Development |

of key planning steps

Development Il

Key Performance
Indicators

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

. | Best Practice framework :

leads to global understanding and strategy
regional adaptation steps

CS India

CS Ger

A FIG.01-4:
Development IlI: Based on Development | and Il de-
termine global strategy and regional adaptation and
rating steps

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

Best Practice . Best Practice
defined by : . CSx

Development |

Best Practice framework .
of key planning steps : .

Development Il

Key Performance . Calculations / :
Indicators > KPIs :

A FIG.01-3:

Development | of a Best Practice framework and
Development Il KPI for watercycle management in new com-
munites - KPI‘s are compared with the CSs for Best Practice
understanding in CS
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The chapter concludes by describing challenges and
hurdles in CS development and their applicability at an
international level thus far and develops thoughts for
catering to a best practice understanding and the ability
for international comparability.
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In Chapter 4 (Development Ill), research is put in con-
text and allows for the verification of developed tools
and the identification of uncertainties. The two terms
‘Internationalization’ and ‘Regionalization’ are clearly
defined in this chapter and associated measures for
adaptation are described. The Indian context puts the
proposed measures into reality and will therefore allow
for an examination of the proposed scope.

The conclusion of the dissertation will respond to the
formulated research questions and describes recom-
mendations for further action.

Methodology

The methodology used in this study is triangulation,
which refers to the use of more than one method to
examine the research questions to improve confidence
levels of the findings. (Bryman, 2004, p.21) In the case
of the dissertation, triangulation consists of an ex-
tensive literature and data review, the conducting of
interviews, and the case study approach.

» literature and data review

The main purpose of a literature review was to assist the study through previous work and
knowledge. A review of relevant publications has been conducted over the last 3 years in
order to identify current opinions and trends in the field of sustainable community plan-
ning, waterinfrastructure planning, certification systems and specifically these research
topics in relation to Hyderabad, India. Research and publications are limited to the past 10
years mainly, as the topic is fairly new in research. Literature is referenced to hold up and
validate own findings as well as to develop one’‘s own opinion by synthesising with previous
work. For the casestudy, data of community projects were asked for.

» Interviews

A total of over 30 interviews were held during a period of one year and a stay in Hyderabad
in February and March 2013. Interviewees ranged from IGBC professionals to representa-
tives from regional water management agencies, city agencies, and local newspapers. The
interviews reflect the participants’ views on Hyderabad’s approach to water infrastructure
management and its evolution in terms of planning new townships, decision making,
important institutional and political relationships in the city, and future water management
challenges facing the city. However, government and planning reports, news articles, and
historical research were also used to supplement the information and insights from the
interviews. The interviews were transcribed and coded.

» Case study + Site visits

Case studies emphasize detailed contextual analysis of a limited number of events or con-
ditions and their relationships. Researchers have used the case study research method for
many years across a variety of disciplines. Social scientists, in particular, have made wide
use of this qualitative research method to examine contemporary real-life situations and
provide the basis for the application of ideas and extension of methods. Researcher Robert
K. Yin defines the case study research method as an empirical inquiry that investigates a
contemporary phenomenon within its real-life context; when the boundaries between phe-
nomenon and context are not clearly evident; and in which multiple sources of evidence
are used (Yin, 1984, p. 23). In the case of this dissertation the Indian Green building council
and the City of Hyderabad was taken as a case study to exemplify the findings of this work.
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Site visits were conducted and interviews held with staff on site, including project develo-
pers, operations and maintenance staff, as well as residents. Three of four visited townships
were in full operation, of which two of them were certified. The fourth project was in its
construction phase with move in dates planned for the end of 2014.

» Research limitations
Research limitations are mainly due to the lack of data availability of associated CS. This

also accounts for the community projects (townships) visited in Hyderabad. Chapter 4.4
depicts on this issue.
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Chapter 2.0:

Best practice attempt for sustainable
water cycle management in new communities

Introduction and main objectives of the chapter

Sustainable water cycle management for new communities

Background: the sustainability journey in water infrastructure planning

Pressures - environmental and social-economic

Responses - global policies and guiding principles

Responses - policies and guiding principles in India

Responses at the planning level - the Ecoblock concept

Responses at the planning level - the 4 RRRRs

Responses - indicators for measuring progress

Overview — resources, main criteria and approach to choosing and designing KPIs for community water cycle management
Best Practice framework of key planning steps and indicator development

Overview — conceptual framework of key planning steps for community water cycle management
Step One - Recharge

Step Two — Reduce

Step Three — Reuse + Recycle

The UN World Commission on the Environment and Development
defines Sustainable development as the development that meets
the needs of the present without compromising the ability of future
generations to meet their own needs. The Sustainable Community
Roundtable, Olympia, Washington says:

In a sustainable community, resource consumption is balanced by resources assimilated
by the ecosystem. The sustainability of a community is largely determined by the web of
resources providing its food, fiber, water, and energy needs and by the ability of natural
systems to process its wastes. A community is unsustainable if it consumes resources
faster than they can be renewed, produces more wastes than natural systems can process
or relies upon distant sources for its basic needs.

(,Sustainable Community |Green Communities | US EPA,” para.3)

Our motto has been one building at a time, and this philosophy has provided a
good foundation. However, we recognize that the building by building approach
needs to be scaled up. How we green our neighborhoods and districts is the next
great challenge (Jane Hanley, CEO, WGBC in World Green building trends 2013,
McGraw Hill)

Green buildings and infrastructure, working in concert, save energy
and reduce waste on a neighborhood scale. Plugglng buil-
dings into surrounding infrastructure, such

as tree-lined streets, stormwater treatment systems, and on-site

renewable energy sources, Creates greater sustai-

na blllty than green buildings alone can achieve. (From the
Neighborhoods Go Green! Exhibition A Curated Exhibit by Chicago
Architecture Foundation (CAF))
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2.0 Introduction and main objectives of the chapter

Climate change and increasing urbanization continue to
exude significant strain on urban infrastructure sys-
tems, demanding a high level of technical and political
engagement to ensure adequate infrastructure systems
meet present and future demand.

In order to discuss the current status of community
water cycle management and where it is headed, it is
necessary to understand the technological and political
path it has already traversed. This first chapter (2.1.1)
provides a historical overview of community water ma-
nagement, followed by an introduction to the current
pressures shaping water cycle planning and manage-
ment today. (2.1.2-2.1.4)

Following, subchapter 2.1.5 and 2.1.6 outline global
best practices in community water cycle planning, inclu-
ding a detailed overview of the Ecoblock concept and
the four Rs: Reduce, Reuse, Recycle and Recharge.
Subsequently, a foundation of best practices in com-
munity water cycle planning at both the global and
regional level with focus on India will be presented,
along with a Best Practice framework of key planning
steps and discussion of Key Performance Indicators (KPI,
cf. common terminologies chapter). The framework
and KPI have been developed based upon the following
stages below:

¢ |dentification of today‘s relevant pressures influenci-
ng community water cycle planning (Ch. 2.1)

¢ |dentification of key responses to pressures at the
policy and planning level

e Response and goal based development of standar-
dized Best Practice framework of key planning steps
(Ch. 2.2)

¢ Integration of quantitative and qualitative measure-
ments through KPI (Ch. 2.1.7)

RESPONSE to research question

The framework serves as a common ground for the
analysis of community CS in Chapter 3 and a platform
for analogous system development and collaboration
toward a uniform set of standards and KPI which are
comparable in application, as discussed further in
Chapter 4.

“Is there a common denominator worldwide for best practice in sustainable water cycle management in the com-

munity?”

reduce, reuse, recycle and recharge

trend towards decentralization

Best Practice framework of key planning steps

key performance indicators
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2.1

Sustainable water cycle management for new communities

2.1.1 Background: the sustainability journey in water infrastructure planning

In his work ,Water centric Sustainable Communities’
(Novotny et al. 2010, p.6/7) Novotny et al. describes
the water sector as a technologically nuanced histori-
cal journey comprised of five paradigms:

1. Basic water supply (until 1600s)

2. Engineered water supply and runoff conveyance (until industrial revolution)

3. Fast conveyance with no minimum treatment (until second half of 20th century)

4. Fast conveyance with end of pipe treatment

5. The future and fifth paradigm will consist of “decentralized cluster-based water

management [....].”(Novotny et al. 2010, p.98) and will be discussed in detail in

subchapter 2.1.5 and 2.1.6

Others rather than looking solely to the technical
foundations, such as Brown (see Fig. 02-01), describe
the transitions based on cumulative socio-political
drivers. Kdrrman confirms, the history of urban water
systems and particularly wastewater management tells
us that efforts have been made to solve one problem
at a time (Karrman, 2000 as cited in Lundin, 2003, p.2),
which has often led to unexpected effects. This inclu-
des solving the sanitation problem in cities through
installation of sewers to remove wastewater, thereby
causing eutrophication in rivers and lakes, or the con-
struction of end-of-pipe measures in order to reduce
emissions causing increasing resource requirements.
The majority of these problems are common features
all urban water systems face, including increasing
water use, pressure on resources, ageing infrastructure
and a deterioration of water quality that contaminate
sludge and complicates the recycling of plant nutrients.
(Lundin, 2003, p.2)

———  CUMULATIVE SOCIO-POLITICAL DRIVERS = >33 33>

Water suppIY Public health Flood Socia_l ameni:y,I Limits on eln:ieirg:;:;t;ocr;atlo
access + securlty protection protect‘ion envw\onmen al natural ressources q ! Y,
protection climate change
v v v v v v
v v v v v v
v v v v
1st paradigm 2nd paradigm 3rd paradigm 4th paradigm Sth paradigm
WATER SUPPLY SEWERED DRAINED
qry crTy cITy
supply separate sewerage drainage point + diffuse diverse, fit-for-purpose adaptive infrastructure +
hydraulics schemes channelisation source pollution sources + conservation, urban design reinforcing
management promoting waterway watersensitive behaviour
protection, ECO block TRIPLE bottom line
A FIG.02-1:

Urban water management - transition over time from functional to water cycle to water sensitive City

(based on Rebecca Brown, 2012)
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2.1.2 Pressures - environmental and social-economic

The following subchapter outlines the current environ-
mental and social-economic pressures as they pertain
to community planning and waterinfrastructure status
quo and future considerations. The focus of India is
already taken into consideration.

State of Infrastructure

As we are entering the fifth paradigm in water infra-
structure planning (see Fig. 02-1) the formerly positive
effect of draining waste and stormwater as quickly as
possible, is becoming increasingly associated with prob-
lems. Centralized systems do not allow for groundwater
recharge and therefore limit available drinking water.
Such systems also disturb the smaller water cycles
which naturally occur and create a certain microclimate
(see paragraph Urban Water cycle) . With heavier rain-
falls (see paragraph climate change) the dimensioning
of centralized systems is often beyond holding capaci-
ties, which results in sewage overflow and flooding.

In India, the city of Hyderabad is facing a widening gap
where demand is continuously outstripping supply,
regardless of expansions to the supply network (Centre
for Science and Environment, 2012). Officially, the city
misplaces 30-40 percent of its water through distri-
bution losses, and although “around 60-70 percent of
households have metered connections, most are non-
functional” (Centre for Science and Environment, 2012,
p. 332). Within the city, water is only supplied for two
hours every other day, and only one hour in surround-
ing areas.

In Hyderabad, thousands of kilometers of pipelines car-
ry water from the sources, to the treatment plant (Cen-
tre for Science and Environment, 2012). City records
reveal “there are over 678 water bodies within a 30-km
radius of the city,” which have been “encroached upon
for land or simply covered up with sewage” (Centre for
Science and Environment, 2012, p. 333). The outcome

natural water balance

precipitation

evapo- imported
transpiration potable
water and

| virtual water

runoff

3

A FIG.02-2: infitation wastewater
The urban water balance is an altered state of the
natural water balance (based on Hoban & Wong, 2006)

of this includes traces of excreta found in the drinking
water (Centre for Science and Environment, 2012).
Developing countries, where water infrastructure is
often still lacking, are not alone in facing significant
hurdles. According to a recent study by Booz and Allen,
within the next 25 years, 40 Billion dollars will be spent
in developed countries to restore and upgrade existing
water infrastructure systems. In established cities with
existing infrastructure, municipal planners are faced
with falling water tables, aging pipes and leakage, for
example ,London’s current leakage rate is 33%.” (Sie-
mens Sustainable Infrastructure report, 2008, p.12).

Urbanization

Within the past decade water has become an increasin-
gly global issue. International institutions such as the
United Nations have placed the spotlight on water ma-
nagement proclaiming the period of 2005-2015 as the
decade for Action ‘Water for Life’, and dedicated 2011
in particular to water and the urban challenge.

In “Triumph of the City’, author Edward Glaeser says
that in the foreseeable future, the world’s population
will continue to urbanize and with increasing tendency.
While urbanization undoubtedly has significant bene-
fits, such as reducing per capita environmental impacts,
urbanization also brings with it significant challenges.
These challenges include, providing large, dense, and
growing populations with clean water.

On June 1st, 2013 in the state of Goa, India, the town
and country planning department announced by 2021
there would be 72 cities and urban areas in the State,
and as a whole, by 2030 India will grow from 7,935
urban areas (Chandramouli, 2011) to “36,000 cities and
urban areas” (The Times of India). Hardoy, Mitlin, and
Satterthwaite note, ,the unplanned and uncontrolled
physical expansion of cities” creates needs that cannot
be met by available resources (2001, p. 175).

Urban water balance

precipitation

reduced evapo-
transpiration

i

Large volumes of
poor quality runoff Key:

reduced natural altered
infiltration state state
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Pressure on resources / increasing water demand

Population growth coupled with industrialization and
urbanization increases the demand of water and ener-
gy. Over the past century, “water use has been growing
at more than twice the rate of population” (United
Nations Water, 2006, p. 2). With a population growth
of around 80 million people per year, this implies an
annual increase in demand of 64 billion cubic meters
(Hinrichsen, Robey, & Upadhyay, 1998).

According to the Stockholm Institute, for many cities
this will mean drawing freshwater from increasingly
distant watersheds, as local surface and groundwater
sources no longer meet the demand for water, or as
they become depleted or polluted. By 2025, developing
countries are predicted to draw 50% more water than
today, and 18 % of all developed countries (World Wa-
ter Assessment Programme, 2006). Currently 60 % of
European cities larger than 100,000 people use ground-
water faster than it can be replenished (European Envi-
ronment Agency, 1995). If the entire global population
adopted the unsustainable water consumption rates of
Europe and North America, 3.5 Earths would be requi-
red to satiate demand (United Nations Water, 2013b).
This volume of consumption severely contrasts the UN
suggestion of 20-50 liters of water per day per capita to

Cubic km per year Forecast
3200 -

Agriculture Domestic use

2 800 -
2400 -
2000 -
1600 -
1200 -

800 4

400 -

meet the basic needs of drinking, cooking and cleaning
(United Nations Water, 2013a).

In India, where water demand consistently exceeds
available supply, the significant groundwater extraction
rates in the region of Hyderabad are unsustainable
(Tiwari et al., 2009; Perveen et al., 2012). The extensive
growth of cities and irrigated intensive agriculture lead
to an ever increasing demand for water that needs to
be sought further and further outside of the city.

In Hyderabad, like other parts of the country, ground
water levels have plunged due to irrigation use and in-
creasing water demand. The result of this includes bore
wells being dug up to 1000 feet (Giri, personal conver-
sation, 2013). In Chittoor the problem is similar, some
farmers in desperation are drilling wells up to 700 feet
deep in search for water, but to no avail; only few deca-
des ago could be found at 30 to 50 feet (Mander, 2013).
While many view the primary issue surrounding water
to be its availability, other opinions view negligence
in water use as the major culprit (Ranjith V, personal
conversation, 2013). The pressures of negligence on
water resources stem from the creation of illegal water
connections, many in slums, as well as the irresponsible
and inefficient operation of private bore wells (Kumar,
2013; Staff Reporter, 2013).

Forecast Forecast

Industry

1900 1925 1950 1975 2000 2025 1900 1925 1950 1975 2000 2025 1900 1925 1950 1975 2000 2025

- Extraction

Consumption

- Extraction

- Consumption

- Extraction

. Consumption

The grey band represents the difference between the amount of water extracted and that actually
consumed. Water may be extracted, used, recycled (or returned to rivers or aquifers) and reused
several times over. Consumption is final use of water, after which it can no longer be reused. That extractions have
increased at a much faster rate is an indication of how much more intensively we can now exploit water. Only a

fraction of water extracted is lost through evaporation.

A FIG. 02-3: Trends in World Water Use from 1900 to 2000 and projected to 2025. For each water major use category,
including trends for agriculture, domestic use, and industry. Darker colored bar represents total water extracted for
that use category and lighter colored bar represents water consumed (i.e., water that is not quickly returned to surface
water or groundwater system) for that use category. Source: Igor A. Shiklomanow, State Hydrological Institute (SHI, St.
Petersburg) and United Nations Educational, Scientific and Cultural Organisation (UNESCO, Paris, 1999)
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and crop failure (Zens et al., 2011). Additionally, core

Urban water cycle samples from Himalayan glaciers, which feed into

India’s major rivers, are suggesting that there has
The urban water cycle can be described as an altered been no net accumulation of ice since at least 1950
natural water cycle, defined through human develop- (Kehrwald et al., 2008). These factors present serious
ment. Water is usually abstracted from groundwater water resource scarcities in India’s future, especially
or reservoirs such as lakes or rivers, then processed to at a time of agricultural growth, industrialization and
drinking water quality and finally distributed to the va- urbanization.

rious end-users in the community. The drinking water, Increased risk ﬂfﬂﬂ'ﬂd victims
depending on the use, becomes wastewater of different
qualities. In most cases, all wastewater including storm-

water from impervious surfaces such as roofs and roads E'}I" 2ﬂ50, thE‘ I"lumbEr Uf

will leave the community through a combined sewage peﬂple vulnerable to
network system. Centralized treatment plants treat the ﬂ Uﬂd diSﬂStE r

wastewater in order to be able to discharge effluents .
into receiving waters such as rivers and lakes. ma}r rnse to
Through the anthropogenic interventions, the natural 2 hi"iﬂn
pattern of infiltration and evaporation is disturbed and
communities consequently become warmer and dryer
compared to the surroundings (see Fig. 02-2).

Climate change

. . A FIG. 02-4:
The consequences of climate change are predicted to United Nations Water (2013). Increased risk of flood victims
increase the variability of available water throughout [graphic], Retrieved July 18, 2013, from: http://www.unwa-
the world. This manifests itself as longer drought peri- ter.org/statistics.html

ods coupled with heavy rainfall events. The frequency
and severity of these phenomena will hinder the proper
recharge rate of groundwater, and disrupt “ecosystems
water quality” (United Nations Water, 2013a).

Climate models have predicted that global tempera-
ture increases will result in more frequent irregularities
in India’s monsoon season over the next two centuries
(Schewe & Levermann, 2012). Climate change induced
drought and flooding will likely result in glacial melting

2025

Water withdrawal as a percentage of total available water
I morethan40% [ from 20 % to 10 %
| from 40 %10 20 % [l less than 10 %

A FIG.02-5:
Countries facing Water Stress in 1995 and projected in 2025. Water stress is defined as having a high percentage of water
withdrawal compared to total available water in the area. Source: Philippe Rekacewicz (Le Monde diplomatique), February
2006 and
United Nations Water. (2013). Water scarcity growth [graphic], Retrieved July 18, 2013, from: http://www.unwater.org/
statistics.html
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2.1.3 Responses - global policies and guiding principles

In 1992, the United Nations conference on environment
and development produced ‘Agenda 21’ a compilation
of sustainable actions urban areas are encouraged to
pursue over the next decade. Agenda 21 specifically
focuses on water through two of its sections, the first
being ‘Conservation and Management of Resources
for Development’, the latter through ‘Protection of

the Quality & Supply of Freshwater Resources: Appli-
cation of Integrated Approaches to the Development,
Management & Use of Water Resources’ (Section 2,
Chapter 18).

Since 1995, conferences on climate change have
transpired on an annual basis. In 1997 an important
outcome of the third COP (Conference of the Parties)
included the Kyoto Protocol which set concrete targets
for reducing green house gas emissions to decelerate
climate change. In terms of water, that meant priori-
tizing resource protection, especially in light of water
shortages and flooding induced by global warming in
many regions through rising sea levels.

It was in 2002, ten years from the Rio Declaration,
when the World Summit on Sustainable Development
in Johannesburg determined the intermediate results of
Agenda 21 and set future goals with the Plan of Imple-
mentation. Important driver for climate change activi-
ties has been the Intergovernmental Panel on Climate
Change (IPCC), a scientific body, with its first report in
1990 and three following releases with the next one un-
derway (IPCC 2011). The first report of 1990 addresses
the topic of water in chapter 2.3: ‘Hydrology and water
resources’, giving hints to possible global hydrological
changes —in areas with increased precipitation, soil
moisture and water storage, and also water availability
and impact on agriculture.

According to the report IPCC 1990 (Section 2.3.1),
,Future design in water resource engineering will need
to take possible impacts into account when conside-
ring structures with a life span to the end of the next
century. Where precipitation increases, water manage-
ment practices, such as urban storm drainage systems,
may require upgrading in capacity. Change in drought
risk represents potentially the most serious impact

of climate change on agriculture at both regional and
global levels.”

In addition, effects on water are discussed in section
2.4.2: ,Global warming can be expected to affect the
availability of water resources and biomass, affects
coastal zones and oceans, and has negative impact on
water quality with rising water temperature.”(IPCC,
1990).
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The United Nations (UN) also influence the internatio-
nal development: The UN set Millennium Development
Goals (MDG) to which all 193 UN member states agreed
to achieve by 2015.

Goal 7 deals with water issues:

e 7A: Integrate the principles of sustainable develop-
ment into country policies and programs; reverse loss
of environmental resources

e 7B: Reduce biodiversity loss, achieving, by 2010, a
significant reduction in the rate of loss, e.g. proportion
of fish stocks within safe biological limits, proportion of
total water resources used

e 7C:, Decrease half ofthe proportion of the popula-
tion without sustainable access to safe drinking water
and basic sanitation by 2015

e Proportion of population with sustainable access to
an improved water source, urban and rural

e Proportion of urban population with access to impro-
ved sanitation

(UNDP n.d.)

The United Nations declared the first UN Water Decade
1990 to 2000 to lay the focus on safe access to clean
drinking water and sanitation as it is lacking, especially
in developing countries: ,However, growth and rapid
urbanization, together with the low level of public
awareness about health, has drastically reduced many
countries’ abilities to keep up with need; and today,
there are still almost 1.1 billion people who have inade-
quate access to water and 2.4 billion without appropri-
ate sanitation.” (Global Development Research Center,
n.d.). The second UN Water Decade from 2005 to 2015
Water for Life intends to protect the water resources,
and call attention to sustainable water usage (United
Nations, 2011).

As the United Nations set global goals, other organiza-
tions contribute to the future of water management
through the creation of guidelines.

The ISO, International Standardization Organization,
committed to providing standardized solutions and
guidelines to various industries, created I1SO technical
committee ISO/TC 224 in the late 1990s. Since then
ISO/TC 224 has been developing standards, providing
guidelines for service activities relating to drinking wa-
ter supply systems and wastewater sewerage systems.
»Such standards are designed to help water authorities
and their operators to achieve a level of quality that
best meets the expectations of consumers and the
principles of sustainable development.” (1SO, 2012)



Originally established to address drinking water and
wastewater services, the scope has now expanded to
address other pressing water management issues.

The ISO International workshop on water in July
2012 in Japan approached sustainability of water and
communities,in particular the ISO aimed to

¢ Raise awareness of water-related standardization, and
its potential to disseminate technology, share know-
ledge and best practices, and diffuse needed solutions
on a global basis

* Propose and examine standardization initiatives to
address the global water challenge

e Promote, Stewardship and water management system
approaches which consider environmental, social and
economic aspects (life cycle assessment — water foot-
print)

The recently held 3rd European Water Conference in
Brussels echoed the key messages addressed by the
ISO in July 2012: common methodologies and shared
data sets across EU will help to make informed decisi-
ons across Europe and bring policies forward.

Among the action items for a revised water policy the
following was pointed out:

e Water saving: A significant proportion of EU basins
are currently water scarce and this proportion will
increase by 2030. The status of groundwater is also
worrying. There is a need to maximize Europe’s water
saving potential and innovation and research can play a
fundamental role in this respect.

e Water economy: Economic incentives for more effici-
ent water resources management are needed.

Water pricing should be accompanied by education and
awareness-raising related to water demand manage-
ment.

e Water reuse: Some stakeholders support the develop-
ment of EU standards for water reuse, underlining the
need to have common quality parameters for the reuse
of water at EU level.

The Flagship initiative under the Europe 2020 Strategy
summarizes this as
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, (....) needs a water policy that makes water saving measures and
increasing water efficiency a priority, in order to ensure that water is
available in sufficient quantities, is of appropriate quality, is used sus-
tainably and with minimum resource input, and is ultimately returned

to the environment with acceptable quality.

(EU flagship initiative, 2011)
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2.1.4 Responses - global policies and guiding principles in India

In India, the importance of water is known, and the
policies of federal and local governments reflect this
importance. In practice however, these policies have
not been fulfilled to their fullest extent and solutions
are often bandages that address the symptoms and ef-
fects of water related crises, but avoid confronting the
underlying problems full out. As per The Constitution
of India, the discharge of wastewater to land or surface
water is a violation of the fundamental Right to Clean
Environment (Center for Science and the Environment,
2011b). However, this right has largely been ignored
across India. In a 2008 report by the Government of
India’s Ministry of Urban Development, it was reported
that, “indiscriminate discharge of untreated domestic/
municipal wastewater has resulted in contamination of
75% of all surface water across” the country (p. 2).

A solution that according to one M. S. Thapar of
ADAPT Hyderabad, has been discussed for 30 years,
and is in fact mandated in The Constitution of India
is decentralization of water supplies and treatment
of wastes (M. S. Thapar, personal communication,
February 26, 2013). Constitutional reforms of the 73rd
and 74th amendments were designed to decentralize
the planning, design and implementation of water
services to local bodies and townships. Currently
there has been little decentralization of infrastructure
planning below the state level. Cities where water
or sewage infrastructure is proposed or planned are
largely unable to act. In an interview, Suresh Kumar
Rohilla of the Centre for Science and Environment
stated that in this situation state technical experts
dominate infrastructure planning, often with a single-
minded centralized-planning focus. This methodology
is ambivalent to whether townships would be able to
operate, maintain, plan, design and implement these
projects (Suresh Kumar Rohilla, personal communica-
tion, March 7, 2013).

Another response to the mismanaged centralized so-
lutions is the just recently published handbook on “Ser-
vice Level Benchmarking” published by the Ministry

of Urban Development. It says in the foreword by Dr.
Ramachandran: “Recognizing the growing importance
of improving efficiency in delivery of basic services in
our cities, the Government of India has launched a se-
ries of initiatives aimed at enabling urban local bodies
(ULB) to meet the (..) challenges.” However, the hand-
book of “a standardized framework for performance
monitoring” (MofUD, 2010, p.9) will only succeed, if
the “most important stakeholder, the ULBs will sustain
this initiative through their capacities and acceptance”
(MofUD, 2010, p.9). The lack of decentralized projects
in India according to Jasveen Jairrath, a Hyderabad
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for betterment in water supply activist and water
policy researcher, is that water planning authorities
are uncomfortable with unconventional technologies,
misinformed about the expenses associated with de-
centralized systems and water recycling, and fearful of
planning for future urbanization. An example of these
failures can be seen in disappearance of Hyderabad'’s
many lakes and tanks (J. Jairrath, personal communica-
tion, March 12, 2013). The city of Hyderabad was ori-
ginally home to thousands of lakes and water bodies,
but now just a fraction of those remain. The lakes of
Hyderabad were a very well constructed decentralized
system of water storage and predicted and controlled
overflow and outflow. Development and the conversi-
on of these areas into land for building have disrupted
their effectiveness and capacity (Jasveen Jairrath,
personal communication, March 12, 2013). Between
1973 and 1996, 100 lakes were lost due to urbanization
and infill, and water sources sought from farther and
farther away (CSE, 2012).

The story of Hyderabad’s lakes is also one of a new-
found appreciation for decentralization. Beginning in
1993, members of the city began to fight to save its
lakes, and the city in turn has supported the protection
of runoff and recharge for the lakes and tanks (CSE,
2012). In 1996 “Dangerous zone[s]” within 10km of the
full tank level were declared, prohibiting development
and pollution sources within the area. Residential are-
as are required to keep at least 60 percent of their area
as open green space. The government was required to
further protect the lakes and tanks through not hinde-
ring stream flow, and in 1997 as per the high courts, to
“deny permission for lake, tank, and pond conversion
in the state for any purpose” (CSE, 2012, p. 343). The
Hyderabad Urban Development Authority affirmed the
1996 and 1997 decrees in 2000, and proposed a buffer
area to surround the lakes. In 2002, the boundaries of
the water bodies were permanently demarked by the
Andhra Pradesh Water, Land and Trees Act. This act
also enabled the state agencies to take protective steps
against encroachment and conversion (CSE, 2012).
Even with the strides in protecting its lakes and tanks,
Hyderabad still largely overlooks these water bodies as
integral to its water security. Instead “the City Deve-
lopment Plan prepared under the Jawaharlal Nehru
National Urban Renewal Mission” (JNNURM) looks
instead toward “new sources of water, the Krishna and
Godavari,” to fulfill its needs (CSE, 2012, p. 343).

There are additional flaws in the INNURM, which does
have reforms in place to provide for decentralization;
however the reforms are not at the appropriate scale.
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“The INNURM ... which make it compulsory that there should be rainwater harves-
ting should [promote] reuse and recycle, but the scale of the centralization is the big
issue. We need to decentralize but this doesn’t mean that we have to do it at the
building level; we can do it at neighborhood level or a sector or for 5,000 population”

(Suresh Kumar Rohilla, personal communication, March 7, 2013).

One successful decentralization of water resource
management has stemmed from the 1997 Andhra
Pradesh Water Resources Development Corporation
Act. The act created a corporation to promote the
harnessing of river water for irrigation, drinking water,
tourism, water recreation, and industrial activities, and
also to ensure flood control (Andhra Pradesh Legislati-
ve Assembly, 1997). The corporation was given a wide-
range of powers to manage the use of water, including
the ability to levy water charges. The main success of
the act however was in distributing the responsibility
for canal maintenance and water management to the
Water User Associations across Andhra Pradesh. It was
recognized that these associations were able to more
efficiently maintain and use the facilities of the Andhra
Pradesh Water Resources Development Corporation
(Andhra Pradesh Legislative Assembly, 1997).

With the rapid urbanization the Hyderabad Urban
Agglomeration is facing, the population is expected to
reach 13.6 million by 2021 (Department of Enginee-
ring Geology and Hydrogeology of the RWTH, Aachen
University, 2011). The swelling population of the city

is already too large to meet the water infrastructure
needs through centralized systems. Within the city,
water is only supplied for two hours every other day,
and in surrounding areas for only one hour (CSE, 2012,
p. 332). The cities sewage network only covers around
60 percent of its inhabitants, and only some 20 percent
of sewage is treated by sewage treatment plants (CSE,
2012). With increasing population, come an increa-
sing volume of water consumption, and an increasing
volume of sewage. As the gap between water supply
and demand is predicted to increase, it can be assu-
med that the gap between wastewater generated and
wastewater treated will increase as well (CSE, 2012).
As Hyderabad struggles to manage its potable and
wastewater through centralized systems, decentralized
works in the city are showing their merit in small ways.

Decentralization of urban water infrastructure
management is already showing its benefits in
Hyderabad’s Rasoolpura slum. Water line pipe corro-
sion and sewage influx, as well as other chemical con-
tamination has degraded water quality. With the help
of Bhumi, a local NGO, Rasoolpura is grooming leaders

to develop and realize solutions to the community’s
problems of water-sanitation and health, among other
issues (Hoffmann, J-H., 2013). By testing three sequen-
tial taps along water lines, residents and volunteers are
locating areas of corrosion and other contamination.
By communicating sources of contamination to res-
ponsible authorities, community members are working
to update their infrastructure piece by piece. Through
these improvements and heightened awareness of
contamination sources, the Rasoolpura health situati-
on has improved between 20 and 25 percent since tes-
ting began (Hoffmann, J-H., 2013). The ongoing efforts
in Rasoolpura verifies the assertion of M. S. Thapar of
ADAPT Hyderabad that thinking “city is too big [might
lead one to believe] we need big organization to take
care of water exclusively to support it, but in contra-
diction it becomes inefficient to maintain; due to the
combination of governance, management, planning,
people, affordability and available of resources” (M. S.
Thapar, personal communication, February 26, 2013).
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2.1.5 Responses at the project planning and design level - the Ecoblock concept
Forging the path towards sustainable water cycle management at the community scale through

decentralization

The Ecoblock represents what was mentioned as the
5th paradigm in subchapter 2.1.1 and described as de-
centralized clusters. In a recently in Los Angeles held
Symposium on Urban Sustainability, neighborhoods
are the right scale to tackle sustainability because they
allow for a larger potential to balance loads and match
the intermittent supply of resources (Fraker, 2013).
Condon reinforces this concept in his book ‘Seven
rules for sustainable communities’, where he cites the
opportunities laden at the community level to save
resources. He argues, because communities take a lar-
ge part in consuming resources and at the same time
producing substantial portions of CO2, guaranteeing
sustainability entails planning for efficiency as well as
social and economical balance (Condon, 2010, p.10).

According to Fraker, a whole new form of sustainable
development is possible at the level of ‘Neighbour-
hood scale development” (from 400 to 10,000 units

of housing). At the moment this form of development
is relatively typical, both for private real estate de-
velopers, but also for cities pursuing urban renewal

on underused or ‘brownfield” industrial sites all over
the world. As a result of this trend, Fraker and others
believe neighbourhoods can become their own micro-
utilities, supplying most if not all of their energy while
treating and recycling their water and waste. “In doing
so, the cost and loss of efficiency in distribution infra-
structure and transport can be avoided”. (Fraker, 2013)

The Ecoblock concept represents a solution to this
demand. First developed by a research team at UC

Asewage
NERNNIN
AN\ i
SUPERBLOCK

centralized infrastructure designed to drain

A FIG.02-6:
Superblock vs. Ecoblock in community planning
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Berkeley’s College of Environmental Design under
Harrison Fraker, it “is self-sustained generating its own
energy from renewable sources, harvests rainwater,
produces its own water and processes and reclaims its
used water”. It is replicable on a mass scale, economi-
cally viable, resource self-sufficient for water, waste
and energy, recycles 100% wastewater on site, reduces
75%+ of potable water demand and generates all rene-
wable energy to 100% on-site.

The Ecoblock concept of being self-sustained or semi-
sustained with water needs in particular, shall be the
community scale this dissertation defines as the opti-
mal size for a community. The size of a community is
determined by, amongst other factors, the percentage
of resource self-sufficiency. As most often administra-
tive boundaries control the size of the community, the
‘hydrological ecoblock system’ is consequentely a result
of a certain input of external resources with a compa-
rable percentage of internal water sources as shown in
Fig. 02-8.

The figure shows the Ecoblock theme at three different
detail degrees. (Fig. 02-8.1 - Fig. 02-8.3) Fig. 02-8.1
shows the Ecoblock as a blackbox with an initial input of
various possible sources, which according to Ecoblock
waterbalance components are external primary and
secondary. External primary sources are sources coming
from outside of the Ecoblock boundaries and are pure
and never treated watersources such as groundwater,
surface waterbodies, rivers and stormwater. Secondary
external sources are considered treated or recycled
waters, such as treated gray- and wastewater. (cf.

Ch. 2.1.7.1 Indicators and 2.2 Framework of planning
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steps). The final output is defined as a summary of
discharge and loss leaving the Ecoblock’s boundaries.
Fig. 02-8.2 details the Ecoblock within defined commu-
nity boundaries and an internal forward and feedback
path. Community boundaries are defined as an overlay
of administrative, natural and technical watershed
boundaries and may impact the input factor significant-
ly. In addition the initial input path is fed by an internal
feedback path substituting necessary external resources
(indicated by the + sign). The internal feedback path
consists of waterbalance components internal primary
and internal secondary. An internal primary source
could be a community freshwater lake, internal secon-
dary could be recycled graywater from households.

Fig. 02-8.3 is looking closer at the waterbalance com-
ponents as they relate to various community subareas.
In order to estimate water demands and interdepen-
dencies, community areas are divided into a number of
classes of water use. This method is called disaggregate
estimation of water use. The disaggregate water uses
within some homogenous sectors are less variable than
the aggregate water use, and a more accurate estima-
tion of water use can therefore be obtained. Therefor
interdependencies amongst subareas can be better
determined as well. Examplary subareas are:

S1 - Residential housing / people per household / water
use purpose

S2 - Commercial and small businesses

S 3 - Institutional

S 4 - Open space

Each subarea will have a sum of demands, a certain
loss, storage and discharge. A park for example may
have demand for irrigation, losses through evaporation,
storage capacity by a lake and discharge of wastewater
of a sportsfacility. These components can directly serve
other community subareas and serves the concept of
Decentralization, further explained in chapter 2.1.6.

imported precipitation
potable
water and

virtual water reduced evapo-

transplrauon !

%%

reduced
infiltration

Large volumes of
poor quality runoff

wastewater
discharge Key:

A FIG. 02-7: natural altered
Superblock vs. Ecoblock T ,sme
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Burion et al. describe the Ecoblock concept as “an
integrated combination of centralized and decentralized
management technologies with emphasis on reuse.”
(Burian et.al, p.58, 2000), which will have to be re-ad-
justed according to “population growth and distribution
trends, changing development patterns, technological
innovations, and many of the other societal factors that
have influenced [waste]water management in the past,
thatare influencing it today, and that will continue to
influence it in the future.” (Burian et.al, p.58, 2000)

precipitation

evapo-
transpiration

reduced potable
water consumptlon

stormwater
wastewater reuse
‘M ’
stormwater [unOff
treainent

reduced
wastewater infiltration
discharge

in community water cycle planning (based on Hoban & Wong, 2006)
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initial i Ecoblock E final
\ closed loop water- | ——p
input | cycle i output
\ (hydrological unit) |
Fig. 02-8.1
initial ; forward i final
w path
input ! ! output
E feedback i
i path 1
{ community boundaries ;
Fig. 02-8.2
2 loss
input i 2 demand T i final
—. :% —\ . ’ ’ ' nal output
2 source external ! — gor;lmunlst;/ b‘ ‘ - = >
primary or secondary: A ubarea ‘ i 2 discharge
i Community  ___ /| E
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E 2 reuse i 3
H (= source, internal secondary) :i
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1 1S
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' xS
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Fig. 02-8.3
COMMUNITY WATER
BALANCE COMPONENTS:
2 sources: 5 demand: 5 loss: S storage: 2 discharge:
2 external primary (e.g. freshwater 5 per capita / houshold S evatransporation £ groundwater 2 wastewater
lake, river) (Primary and seconday resources) £ infiltration 2 retention 2 run-off
2 external secondary (e.g.recycled 3 public realm 3 leakage
industrial wastewater) (Primary and seconday resources)

J internal primary (e.g. freshwater 5 commercial

lake, river, groundwater, rainwater)  (primary and seconday resources)
J internal secondary (e.g.recycled
residential wastewater)

A Fig. 02-8: Ecoblock scheme: dependency of resources within a certain immediate or further environment (input / out-
put), loops within Ecoblock system boundaries as well as the interdepenencies of various subareas
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Reuse
Reduce

Reduce

Reuse
Reduce

Recycle

Reduce
Recycle

Recharge

o

At the Ecoblock scale, there is little or no The Ecoblock concept visualized:

waste, and all energy is generated on site. water demand through human use_is covered
The community becomes essentially a self- by local internal water sources as well as ex-
sufficient unit, a circular system. It does not ternal water sources (infrastructure)Recharge
require the construction of expensive new is only partially possible because of impervi-
power plants, new sewage treatment and ous surfaces. Drinking water demand can be
water supply outside the system. significantly at the building level.

' Here water efficient applicances reduce the
flowrate in showers and toilets. In addition,
grey- and rainwater can be stored and trea-
ted inhouse for toiletflushing or the washing-
machine.

v

Water efficiency and recycle

. F e
arra reuse at rne
-
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LEGEND:

E washing machine
4

o shower

<ﬁ; I Crinking water
sink rainwater
— I recycled wastewater
\ /| toilet M blackwater
I greywater
@ treatment / LID / BMPs (for definitions refer to Common Terminologies section)
§ biodigester (CH4)

irrigation
S

%“\Ib rain

Ph
fertilizer
e
storage
FIG. 02-9:

Community water cycles concept based on 4 RRRRs and decentralization from the natural water cycle because
of human intervention
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The Ecoblock concept visualized:

at the community level builings feed their greywater-int
parks, where the greywater is first cleaned through biols
treatment ponds and plants and/or directly used fol
on purposes. Black water from toilets can be use
for coummunity gardens after treatment in a sm
biogas and -digestion plant. Biogas can be used f
generation. Community open spaces also provide room fo
rainwater storage on green roofs, plazas and parks . Storm-
water management BMPs are used to mitigate changes

to both quantity and quality of community runoff caused
through changes in land use (impervious paving etc.)
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2.1.6 Responses at the project planning and design level - Decentralization and the 4 RRRRs

“However, it is becoming increasingly apparent that
such centralized system is vulnerable where there are
social factors such as high population density and high
levels of water demand, and environmental factors
such as water stress and flooding. [...] A decentralized
approach to water management to supplement the
centralized system is becoming increasingly attractive,
creating a society where water is also managed at a
local scale to incorporate the three universal actions for
sustainability: Reduce, reuse, recycle” (Wand, 2010,

p.2)

The new water management (5th paradigm, see chapter
beginning) will make a switch from strictly engineered
systems such as those above to ecological systems in-
cluding rain gardens, wetlands, ponds, green roofs and
ecosanitation. The future of municipal stormwater and
sewage management is expected to be decentralized
into clusters rather than regionalized.

As a byproduct, water will shift towards being managed
in interlocking ways. It will be used, re-used, re-cycled
repeatedly in small water cycles. Nutrients from yellow
water will be used as fertilizer, rainwater captured and
used for irrigation and service water purposes, the heat
from wastewater can be put into biodigesters to recover
energy. The various different water qualities produced
and treated for re-use can significantly diminish the
demand for drinking water. Water in the community is
not distinguished in drinking water and wastewater, but
drinkingwater, rainwater, stormwater, greywater, yellow
water, blackwater and others (for terminology and defi-
nition refer to Common Terminologies section).

Central components of a sustainable water cycle com-
munity are (cf. Novotny, UNESCO-IHP, Grigg, Fraker,
Wand et.al):

Reduce +
Reuse + Recycle

In this context according to the author a 4th R needs

to be introduced to the equation as water withdrawal
often times exceed availabilty (cf. Section pressures). If
the environmental need of groundwater and resource
recharge are not taken into consideration, the imbalan-
ce of supply and demand will harden even more.
Kumar points out that ,Recharge is one of the key
hydrological parameters for assessment, budgeting, ma-
nagement, and modelling of ground water resources.”
(Kumar et.al., p. 959, 2012) and therefore a functioning
community water cycle. The fourth R is called:

Recharge

think global - certify local

Decentralization important in developing coun-
tries - Particular challenges in developing countries

“As most industrialized countries have invested in major
hydraulic infrastructure, many developing countries
have as little as 1/100th as much hydraulic infrastruc-
ture as do developed countries with comparable
climatic variability” (UN report, 2011), in developing
countries often times water infrastructure is comple-
tely missing. When it comes to developing countries,
most are confronted with two major water resources
challenges:

e developing the laws, regulations and institu-
tions required for managing water resources
e developing and maintaining an appropriate
stock of water infrastructure

In a 2011 UN report on Eco-efficient Water Infrastruc-
ture Development in developing countries it says:

“In many countries in Asia, water resources planning
and decision-making processes have been dominated
by the elites located in capitals. Numerous cases show
that such central planning system in water manage-
ment has caused a deterioration of water supply and
sanitation service levels and inefficient flood control
measures in local areas. The virtue of decentralization
in the water sector lies in the fact that the devolution
of the managerial, administrative, and financial power
to local areas can promote developmental policies and
strategies appropriate for local social, economic and
environmental conditions.” (UN Mongolia report, 2011)
These failures of centralized water systems can be seen
in India as well. In Hyderabad, not only are infrastruc-
ture networks insufficient to meet the city’s demands,
they have also been neglected, leading to waste and
contamination. The original sewage network in Hy-
derabad was built over 80 years ago for a population
of 0.4 million (CSE, 2012). Despite being updated in
1985, roughly 40 percent of the population still is not
connected to the system (CSE, 2012). Only 133 MLD
are treated by the city’s five sewage-treatment-plants
out of the estimated 600 MLD generated, though that
number may in reality be as high as 1000 MLD (CSE,
2012). Corroded water pipes, that often remain empty,
allow for bacteria and sewage contamination polluting
drinking water (Hoffmann, J-H., 2013). The failure to de-
centralize responsibility for water supply and sanitation
within the municipality has lead to inefficiencies and
widening gaps in supply and quality.



2.1.7 Responses - indicators for measuring progress

Sustainability indicators are seen as an essential com-
ponent in the overall assessment of progress towards
sustainable development. They are useful for moni-
toring and measuring the state of the environment

by considering a manageable number of variables or
characteristics (McLaren and Simonovic 1999). Once a
concept has been defined the next step is to operatio-
nalise “... the process of converting concepts into their
empirical measurements or of quantifying variables for
the purpose of measuring their occurrence, strength
and frequency” (Sarantakos 1993, p.46).

This subchapter summarizes the relevant global indica-
tors by known organisations such as the OECD, UNEP
and EEA. In order to measure the effectiveness of gene-
ral goals and global principles Sustainabilty Indicators
(SIs) have become popular. The OECD has been active
in the field of environmental information dissemination
for several decades, with regular publications on the
state of the environment (1979, 1985, 1991), envi-
ronmental data (since 1984, biennial since 1985) and
environmental indicators (since 1991). Initially efforts
were concentrated towards producing a first generati-
on of environmental data and establishing state of the
environment reports. This was further consolidated
and enhanced during the 1980s, when the state of
environment reporting became increasingly frequent
at national and international levels. The OECD develo-
ped a handbook on using the Pressure-State-Response
model to develop indicators of sustainabilty in light of
“a further need to monitor and assess environmental
conditions and trends in order to increase countries’
accountability and their capacity to evaluate how well

chapter 2.0 - Best Practice

they are meeting their domestic objectives and inter-
national commitments. In this context, environmental
indicators serve as cost effective and valuable tools.”
(OECD, 2011, p.2)

Based on the Pressure-State-Response methodology,
indicator frameworks in various sectors can be deve-
loped.” “Pressure” indicators describe environmental
pressures from human activities, which influence the
environment through emissions and the use of natural
resources. “State” refers to the state of the environ-
ment, the quality or quantity of natural resources, and
provides an overview of the situation in the envi-
ronment. “Response”, describes the extent to which
society is responding to environmental changes and
concerns.” (Lundin, p8, 2003).

The PSR methodology provides an important role in
organizing data and information as well as guiding the
selection of indicators needed to answer certain ques-
tions. Through this process of considering issues in a
systematic way, they ensure important considerations
will not be overlooked.

Fig. 02-10 and 02-11 show the PSR framework applied
to water cycle management in communities and cor-
responding relevant indicators. Through this model of
documenting, monitoring and evaluating project data
during planning, building and managing of community
watercycles in operations, the often missing normative-
actual value comparison in CS would be possible.
(compare with Chapter 3.1.4)

information

PRESSURES

STATE

l

RESPONSE

human activity state of the environment tools
consumption of drinking
water depletion of water environmental policies

resources

water efficiency measures

intentions / actions |
intentions / actions

The PSR model considers that: human activities exert pressures on the environment and affect its
quality and the quantity of natural resources (“ state” ); society responds to these changes through
environmental, general economic and sectoral policies and through changes in awareness and

behaviour (“ societal response” ). (OECD, p.6, 2011)

A FIG. 02-10:

Basic model of PSR by OECD, adapted from OECD environment monographs no. 83, Paris 1993

- example drinking water consumption
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performance monitoring (state indicators)

RESPONSE

STATE / pre - + post development

PRESSURES

human activity / urban sprawl

state of community watercycle

policy / planning culture

» depletion of water resources ommunity watercycle actions monitoring plan
»landuse and consequent alterati-
on of surfaces (Infiltration) disturbed? (see Ch. 2.4.1) wastewater recycling of
» drinking water consumption » waterquality of waterbodies st. of Key Performance s KPI‘S

» wastewater discharge: pollution
of waterbodies

» hydrological waterbalance | framework of planing steps |  water efficiency measures |
lIndicators (see Ch. 2.1.1)

i data documentation

societal responses / actions

PRESSURE - Indicator STATE - Indicator

RESPONSE - Indicator
he response indicator relates to the

actions taken to mitigate loss of or
protect biodiversity. Such actions
might be related to land use (e.g.,
wetland or habitat restoration),
species protection by management
plans, habitat protection through
preservation (e.g., protected areas,
invasive species management plans,
population exposure to certain etc). Responses should be designed
levels of pollution or degraded to act on the pressures, they often
objectives and international com- environmental quality. relate to control or preventive
mitments (e.g. emission reduction (Def. according to OECD handbook, measures. Response indicators for
targets).(Def. according to OECD, 2005, p.144) surface water for example measure
2005, p.144) the success of management actions
or strategies that are in place to
reduce pressures on surface water
quality and quantity. (Alberta, 2013)

Indicators of environmental
conditions are designed to give an
overview of the situation (the state)
concerning the environment and its
development over time. Examples
of indicators of environmental

Indicators of environmental pressu-
res are closely related to production
and consumption patterns; they
often reflect emission or resource
use intensities, along with related
trends and changes over a given
period. They can be used to show conditions are: concentration of
progress in decoupling economic ac- pollutants in environmental

tivities from related environmental media, exceedance of critical loads,
pressures. They can also be used to
show progress in meeting national
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A FIG.02-11

Basic PSR model by OECD , adapted from OECD environment monographs no. 83, Paris 1993 - to represent community

watercycle associated indicators within that framework
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Normalisation of data
“Avoid adding up apples and oranges” (OECD, 2008,
p.27)

Normalisation is required prior to any data aggregation
as the indicators in a data set often have

different measurement units. A number of normalisa-
tion methods exist (Freudenberg, 2003; Jacobs et al.,
2004 as cited in OECD, 2008,p.27). For this dissertation
the min-max range of -1 to +1 is chosen for comparabil-
ty reasons and visual representation.

The OECD points out uncertainties for this method

for extreme values: “Min-Max normalises indica-

tors to have an identical range [0, 1] by subtracting

the minimum value and dividing by the range of the

Ease of availability

indicator values. However, extreme values/or outliers
could distort the transformed indicator. On the other
hand, Min-Max normalisation could widen the range
of indicators lying within a small interval, increasing
the effect on the composite indicator more than the
z-score transformation.” (OECD, 2008, p.28)
.t : .t

t lgc - mlnc (lgo )

qc

© max, (x)—min_(x)

N . . =
Note: xqc is the value of indicator g for country c attime t. C is the reference country.

note: generic formula chosen for Min-Max normalisation, Indicators
1-3 were normalized according to this formula

CRITERION EXPLANATION

The indicator itself, or the information from which it is calculated, should

already be available, or can be made available easily and cheaply

Ease of understanding

The indicator should be relatively easy to understand

Measurability

To be relevant, the indicator must relate to a measurable entity rather than a concept

Readily available or made availabe at a reasonable cost/benefit ratio

Adequateley documented and of known quality

Updated at regular intervals in accordance with reliable procedures

Significance

The indicator should measure something believed to be important, or should

reflect or represent something of significance

Speed of availability

There should be little delay between the element being measured and the availability
of the data on this

Pattern of incidence

The indicator should be able to utilise spatial and social information so that a

picture of relative incidence rather than simply aggregate impacts is available

Comparability

Ideally, international comparisons should be possible through the use of appropriate

indicators, but those chosen should not be selected purely to simplify international
comparisons at the expense of other objectives

Policy relevance
and utility for users

The indicator should provide a representative picture of environmental conditions,
pressures on the environment or society’s responses

Be simple, easy to interpret and able to show trends over time

Be responsive to changes in the environment and related human activities

Analytical soundness

The indicator should be theoretically well founded in technical and scientific terms

Be based on international standards and consesus

Lend itself to bring linked to economic models, forecasting and information systems

A FIG.02-12:

based on ,Seven criteria for selecting ‘good indicators’ (Anderson 1991, pp.49-51)
extract from environmental indicators for environmental performance reviews, OECD, 1993
These criteria describe the ,ideal indicator, not all of them will be met in practice
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2.1.7.1 Overview: resources, main criteria and approach to choosing and designing KPI’s
for community water cycle management

For the following TABLE 02-01 "Selection of Indicators

relevant for water cycle planning in the community’

the below sources were chosen :

e WHO

e UN CSD (comission for sustainable development)
Work Programme on INDICATORS OF SUSTAINABLE
DEVELOPMENT

e OECD Environmental indicators

e Ministry of Urban development India: Handbook on
Service Level Benchmarking

e European Environmental Agency (EEA) - Sustainabil-

ty Development Indicators (SDIs)

e White Paper of arabian league for proposed water

indicators Possible Indicators for SOW Report, Fifth

Draft Nov. 10, 2011

e FAO, World Water Council

e |SO

e research paper

The original indicators were taken and checked for the-
matic and CS relevance based on principles shown in
FIG. 02-11 Seven criteria for selecting ‘good indicators’
(Anderson 1991, pp.49-51) and an extract from envi-
ronmental indicators for environmental performance
reviews, OECD, 1993. These criteria describe the ,ideal’
indicator , not all of them are relevant for Certifica-
tionsystems and will be met in practice. Therefor the
following relevant points were choosing and indicators
reformulated according to the purpose of this disser-
tation:

o Indicator addresses key policy questions, ecoblock
and RRRR concept ( Policy relevance / cf.: chapter
2.1.5and 2.1.6)

o Purpose and usefulness of the indicator for monito-

ring, evaluating for community water cycle planning
(Policy relevance)

o Methodologies including calculations and unit of
measure guarantee measureability and comparabilty
(Analytical soundness, Comparabilty)

A FIG.02-13:

How to read
TABLE 02-01 ,Selection of Indicators relevant for water-
cycle planning in the community‘ :

In the "Theme’ column, each indicator is allocated

to one of the four R’s - Recharge, Reduce, Reuse and
Recycle. The column called ‘Indicator’ shows the
original as well as reformulated indicator, the origi-
nal indicators show reference and spatial scale in the
same called column. Green and red checkmarks show
the relevance of the particular indicator to the use

in community water cycle planning and CSs. A green
checkmark means that the indicator in its original form
can be used. A red checkmark shows that the original
indicator needs to be re-formulated in order to be
applied.

In the "Comments‘ column each indicator is discussed
in terms of content, variables to be calculated as well
as applicability. Here also, each variable is associated
with one of the planning steps in community water
cycle planning. These planning steps are developed
and discussed in subchapter 2.2.

LEGEND TABLE 02-01 ‘Selection of Indicators relevant for
water cycle planning in the community’

@ relevant for CS

@ relevant with alterations

PS1.1-1.3

original indicator

planning step, see subchapter 2.2

reformulated to

new indicator

Overview: resources, main criteria and approach to choosing and designing KPI's for water cycle managment in

communities
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Theme Indicator reference / spatial

scale

Recharge Meighetal. (1959

. . region
Index is normalized to the range -1 to +1 9

Indicator 1/ IN 1 WAl =222

-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

The sum of: UNESCO-IHP*

* External water resources entering the country global, country

* Surface water runoff (SWAR) volumes generated in the country
¢ Ground water recharge (GAR) taking place in the country

TARWR (in km3/yr) =
(External inflows + Surface water runoff + Groundwater Recharge)
- (Overlap +Treaty obligations)

reformulated to
Indicator 2/ IN 2

WA ratio Internal vs. external available resources (WA ratio)

. Index is normalized to the range -1 to +1
WA 0 = wa 1._ WA ex -1 = only external watersources
WA i+WA ex +1 = internal watersources
with
WA =internal resources / primary and secondary
WA ex = external resources are inflows into the ecoblock boundary / primary and secondary

R ws =W-S
Q

Heap et al. (1998)
with country region
W = annual freshwater abstr.

S = desalinated water resources

Q = annual available water

reformulated to
Indicator 3/IN 3

Total waterproduction of recycled resources indicator (W prod)

Index is normalized to the range -1 to +1
W fresh— Wrec - o freshwater abstraction, only recycled water
W fresh+ W rec +1=onlyfreshwater is used to cover demand

w prod =

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 4 = treated blackwater
WW rec Q 5 = treated agricultural wastewater
WW rec Q 7 = treated industrial wastewater

A TABLE02-1:
Selection of Indicators relevant for water cycle community
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relevance to Community CS /

comments

%

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:

PS1.1-1.3 PS 2.3

relevant, with alterations,

this indicator sums up internal and external watersources at the country level by using absolute num-
bers (km3/yr)

The concept of documenting the ratio of internal and external watersources at the Ecoblock level is
very relevant and indicator is altered accordingly

The specific determinants required are:

(1) Actual/natural: indicates whether it corresponds to a natural situation, i.e. a measure of the water balance without human influence, or an
actual situation,i.e. the conditions at a given time taking into account human influence eitherthrough uptake abstraction of water or through
agreements or treaties. Natural conditions are considered stable over time while actual situations may vary with time and refer to a given
period. (FAO, 2003, p xi.)

(2) Renewable water resources: Total resources that are offered by the average annual natural inflow and runoff that feed each hydro system
(catchment area or aquifer). (FAO, 2003, p xi.)

(3) Internal renewable water resources (km3/year): Average annual flow of rivers and recharge of aquifers generated from (endogenous)
precipitation that originates within the countries borders. (FAO, 2003, p xi)

(4) External renewable water resources (km3/year): That part of the country’s renewable water resources which is not generated in the
country which includes inflows from upstream countries (groundwater and surface water), and part ofthe water of border lakes or rivers.
(FAO, 2003)

WA.:

primary internal watersources are groundwater, surface waterbodies, rivers and stormwater within Ecoblock
boundaries

secondary internal watersources is recycled grey- and wastewater within Ecoblock

WAex:

primary external watersources are groundwater, surface waterbodies, rivers and stormwater outside of Eco-
block boundaries

secondary external watersources is recycled grey- and wastewater outside of Ecoblock

variables are calculated and discussed in:

PS1.1-1.4

PS3.3-3.5

relevant, with alteriations,

the Index of Waterscarcity is too specific to a certain country level applicaton.

However the concept of documenting the ratio of freshwater against alternative resources is relevant at
the ecoblock level.

Calculation is reformulated to express ratio of recycled watersources over freshwater abstraction.
recycled resources are: desalinated seawater, treated graywater, treated wastewater

fresh = freshwater

The definition of freshwater is water containing less than 1000 milligrams
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
amount of salty water is also located in saline lakes (e.g., the Caspian
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

the Earth's surface as groundwater (approximately 30% of the total
freshwater supply) and in surface water storages such as lakes, streams,
swamps and marshes. Minute amounts of freshwater are also stored in
the soil, the atmosphere and in biological organisms. (U.S. Geological
Survey (USGS), 2006)

variables are calculated and discussed in:

PS1.1 PS 1.4

P$3.3-3.5

comment:

Indicators in RECHARGE are most
difficult because the Ecoblock will
in most cases likely be defined by
administrative boundaries and not
watershed boundaries. Recharge
calculations should therefor always
be based on a natural recharge
rate for the actual property site
leaving alone larger occuring inflow
and outflow rates. For detailed
commentary and modeling options
refer to Planning steps 1.1-1.4
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reference / spatial

scale

per person per day
tor (BHW

Gleick (1996)

x 100 % global

Reduce

Indicator 4/ IN 4

D projected / D actual

D ratio (Gleick) = 1
SOE/person
minimum drinking water:5 liters/per day/per person

required for sanitation: 20 liters/perday/per person

required for bathing/hygiene: 15 liters/per day/per person

basic requirement for food preparation: 10 liters/day/person

total demand: 50 liters per person/per day per Gleick BHW Indicator

D ratio (Gleick)

Indicator 5/IN 5

_ Dprojected 0 community
D ratio D ratio Do~ 100 %
with
D = demand

Reuse Total Rainwater use for all sectors (km3) / Total

volume of precipitation (km3) African Water & Sanitation

Recycle

reformulated to

rainwateruse (RW share)

RW

Indicator 6 / IN 6 RW e =—5—x 100 %
with
RW = rainwater as % of reliable run-off
D =demand
million m3/yr SOW Report, Fifth Draft Nov. 10, 2011
FAO

country

reformulated to

Indicator 7/IN 7

WwWWwW prod % treated urban water for re-use (WW prod)
Q WW Q1 = untreated stormwater
WW Qx -
- 0, WW Q 2 = greywater
WW bred = o rorar * 100 % WW Q3 = yellow water

WW Q 4 = blackwater
WW Q5 = agricultural wastewater

Wastewater to Demand coverage (WW cov) WW Q7 = industrial wastewater

““‘;ix 100 %

Indicator 8 / IN 8
WW cov WW cov =

Wastewater treatment Quality Index (WW treat) EPI-Yale

Yale Centre for Environmental
Performance

Indicator 9/IN 9
WW treat

WW treat _ (WW treat1 WW treat 2 WW treat 3
WW total \ WW treat WW treat WW treat

)x100%

A TABLE 02-1 cont.:
Selection of Indicators relevant for water cycle community
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relevance to CS /

comments

</

proposed minimum of 50 liters per day per person is based on demand instead of availabilty.
Availabilty may differ significantly based on climate, technology and culture.

waterquality is not taken into account, feedback with alternative watersources such as rainwater for bathing may be consider
data required:

» number of inhabitants
» projected demand per person

projected demands are calculated through disaggregation of wateruses
established demand models such as WISEwater or INAN (for more information cf. common terminologies section)
should be taken into account for modeling demand

@ 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

PS2.1-23

variables are calculated and discussed in:

PS1.2

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

“Annual quantity of wastewater generated in the country, in other words, the quantity of water that has been polluted by adding
waste. The origin can be domestic use (used water from bathing, sanitary, cooking, etc.) or industrial wastewater routed to the
wastewater treatment plant. It does not include agricultural drainage water, which is the water withdrawn for agriculture but not
consumed and returned to the system” (http://www.fao.org/nr/water/aquastat/wastewater/index.stm)

relevant, with alterations:

the indicator is changed to represent the various community wastewater qualities. The computation of wastewater related indica-
tors 7-9 will assist in determining possibilities for recycling and re-use.

Indicators 7-9 are important because they documents the volume and share of wastewater which is treated at the appropriate le-
vels of treatment. This is in particular important within ecoblock boundaries where primary and secondary treatments will become
more important as advanced tertiary treatments for cost reasons mainly.

Requirement for qualified statement of this indicator is the calculation of

1. wastewater volumes produced (e.g. greywater production through household uses such as washingmachine) - Indicator 7

2. appropriate wastewater qualities used to cover demand (e.g. greywater for irrigation ) - Indicator 8

3. wastewater treated to appropriate quality accoding to intended purpose (greywater treated for toilet flushing) - Indicator 9

refer to PS3.1 % PS 3.7

Treatments are defined as follows:
WW treat 1 = primary treatment
WW treat 2 = secondary treatment
WW treat 3 = tertiary treatment
(Cf. Grigg, p.44, 2012)

think global - certify local
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Best Practice framework of key planning steps and indicator development

2.2.1 Overview - conceptual framework of key planning steps for community water

cycle management

The following pages describe a conceptual framework
of planning steps which need to be considered in water-
cycle community planning. Planning steps are based on
the following overall goals:

e to follow identified key policy questions and
provide a list of planning steps based on the
ecoblock and 4 RRRRs concept

e to include calculations for Indicator computation

e to present a framework of planning steps as a
platform ‘to ask the same questions’ and there-
for:

e provide an avenue for industry collaboration
toward a uniform set of metrics that are compa-
rable and agreed upon

Recharge

with key policy question

Is the abstraction of water sustainable within a

given ‘community hydrological unit’

and therefor
» ensures environmental demands for ground
water recharge are met
» seeks a hydrological balance which is integra-
ted into the urban hydrological cycle to mimic
natural conditions

Reduce

with key policy question

How efficient is the water use?

and therefor

» provides inhabitants with sufficient supply
based on water availability and demand

» promotes water efficiency and conservation

» reduces energy expenditures for wastewater
treatment and water transportation

A FIG.02-14:

The order of steps in based on the four Rs and Eco-
block concept and follows guiding questions below:

e What sources are available? Distinguished are in-
ternal and external primary sources and internal and
external secondary sources (cf. ch. 2.1.5)?

*What is the projected demand (m3) for the diffe-
rent community areas and quality per use?

e|f there is a Delta in Demand coverage? What alter-
native sources can be used?

Reuse + Recycle

with key policy question

Are there alternative sources at appropriate quality?
Is discharge into the receiving waters at an accepta-

ble quality?

and therefore

» Provides inhabitants with appropriate water
qualities for mixed uses (smart source mix, cf.
common terminologies, ch. 2.2.4)

» Reclaims and treats polluted flows at
appropriate treatment levels

» ensures any discharge to the environment is
of proper quality

LEGEND:
Planning step

Feedback loop

note:

» ,Indicator result summary‘ at the end of each step summarizes
the results / variables obtained for indicator computation

» each formular in the calculations column is detailed out in
the formulary in the Appendix and should be at hand in order to

Result
E read the table

Overview: conceptual framework of key planning steps for community water cycle management
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2.2.2 Step ONE - Recharge

Step ONE - R EChar ge determine smart sources for water cycle community

key policy question

key response

Planning Steps

PRIMARY SOURCES

Intent

Calculations

Is the abstraction rate of water sustainable?

The goal is to only use the amount of available primary water sources which will be fully recharged.If primary
waterresources, distinguished in internal and external, are not sufficient in quantity, secondary sources can be
considered according to regional practices.

uncertainties

comments

PS1.1

Determine availabe
primary internal resour-
ces within community
watershed

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

N/A

refer to: Difficulties in determi-
ning and calculating available
volume of resources

primary resources are groundwater, surface wa-
terbodies, rivers and stormwater within community
boundary.

Community watershed to be defined as Ecoblock with
a ratio of internal and external primary sources
resources to be prioritized according to technical and
energy expenditure

PS1.2

PS 1.3

groundwater extraction
possible at guaranteed
groundwater recharge?

stormwater harvesting
possible at guaranteed
groundwater recharge?

availabiltiy needs to respect

: environmental demand and
: to be substracted from total

: run off. (see Hoekstra, 2009) :

: available volume

: WAenviro = P - R - Ret (G+E) :

. where

LP: average annual precipita-
: tion level

: R:run off

- Ret: retention,

: G: Groundwater recharge

: E: evaporation

according to WAI groundwater availability is
estimated either as the potential recharge
that is calculated from monthly surface balan-
ce, or as the potential aquifer yield.

uncertainty: determination of groundwater
recharge rate within community watershed

-H B

available volume of
primary internal resources

availabilty of primary internal
resources should influcence
demand calculations

determine
Delta based on demand

feedback with

D cov.= WA int.—z DSx in f(t) PS2.2 | PS3.3-3.5
x=1

uncertainty: according to the ecoblock theme, the
hook up to a centralized system is an external
source

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

external resources are to
be prioritized according to
energy consumption for
purification and transport

determine and prioritize
external water sources
(hook up to centralized
system, lake, river)

PS 1.4

available volume of primary
external resources

sustainable abstraction from primary external
resources needs to be defined

to be prioritized

: Indicator result summary comment:

Result Indicator indicator variables determined and synchronized according to cost/benefit,
local Best Practice, economic and ecologi-
R= surface run off cal demands
. G= groundwater resources

—_ WA ratio ———— pre- result for WAi, , primary resouces
only, efficiency factor c (refer to
PS 2.3) not taken into account

—_— RW share ~———>»  R:run off

] pre- result for WA ex, , primary resou-
- > ces only, efficiency factor c (refer to

PS 2.3) not taken into account

— > Wiee
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Step ONE - RECharge determine smart sources -comments

The right choice of sources is essential for a community.
Depending on the location, climate, precipation and
groundwater table, the most sustainable choice will
need to be taken into consideration.

When determining the smart source mix, the main con-
cern here is to only substract as much drinking water as
the environment is able to recharge in a timely manner.
(Hoekstra, 2009)

In the UNESCO International Hydrological Programme
IHP it says:

“Urban demands on water supplies are continually
increasing as a result of growing urban populations and
higher standards of living. When demands exceed the
available water, shortages result, with significant social,
political and economic implications.

Conjunctive use of surface water and groundwater can
sometimes offer an attractive and economical means
of solving water supply problems where the exploita-
tion of either resource is approaching or exceeding its
optimum yield. The volumes of groundwater naturally
replaced each year are relatively small because of the
slow rates of groundwater movement and the limited
rate of infiltration. However, artificial recharge can be
used to reduce adverse groundwater conditions such
as progressive lowering of water levels or saline water
intrusion. Rainwater harvesting is a supplementary or
even primary water source at the household or small
community level, especially in places with relatively
high rainfall and limited surface waters (e.g. small is-
lands) and in developing countries.” (UNESCO, 2013)

Therefore questions to ask are:

e What are available resources?

e  Groundwater extraction volume is to what extent
possible?

e  What is the necessary recharge rate?

e What is the rainwater harvesting potential?

The planning steps for planning a water cycle commu-
nity want to create results which feed informatiion into
commonly described indicators. Although concerns of
common errors made in previously developed indices
are taken care of the following uncertainties need to be
pointed out:

Difficulties in determining and calculating available
volume of resources

Reliable Run-off:

The actual physical processes that convert rainfall to
runoff are both complex and highly variable. As such,
these processes cannot be replicated mathematically
with exact certainty. However, through the use of
simplifying assumptions and empirical data, there are
several mathematical models and equations that can
simulate these processes and predict resultant runoff
volumes and rates with acceptable accuracy. (New
Jersey Stormwater Best Management Practices Manual,

2004,p.1)

Simple methods, such as the Rational or Modified Rati-
onal Methods, require limited rainfall and drainage
area data, while other, more sophisticated methods
have extensive data needs, including long-term rainfall
and temperature data as well as drainage area soils,
subsoil, and ground cover information. In general, the
more data-intensive models can produce more com-
prehensive runoff predictions.(New Jersey Stormwater
Best Management Practices Manual, 2004, p.5)

Groundwater recharge

»,Groundwater is a renewable resource subjected to
periodic replenishment primarily through precipitation.
Recharge is one of the key hydrological parameters for
assessment, budgeting, management, and modelling of
groundwater resources. Although information and data
regarding recharge rate is vital for recharge assess-
ment of any region, determination of this parameter is
neither easy nor straightforward.“(Kumar et.al., 2012,
p. 959) Modeling of groundwater recharge-potential
principally aims at water-resource evaluation. Various
techniques are available to assess recharge-potential,
and their capability in estimating recharge for the
quantitative estimation of recharge, few can be applied
successfully in the field. All are characterized by major
uncertainties (Germann PF et.al, 1985; 21(7):p.990-
996). When estimating groundwater recharge it is
essential to proceed from a good conceptualization of
different recharge mechanisms and their importance in
the study area (Kinzelbach W et.al.,2004; 4,p.125-131)
. Besides this conceptualization the objectives of the
study, available data and resources, and possibilities of
obtaining supplementary data should guide the choice
of recharge-estimation methods (Molden D et.al., 1999;
15(1 & 2),p.55-71).

Distinguishing primary internal and external warer-
resources:

According to the ecoblock concept the community

size is dertermined by its independency from the grid.
Obviously in a lot of situations it may not be possible
or necessary to be completely independent of the grid.
The ratio of internal and external resources will vary
significantly and the following factors should be taken
into consideration when prioritizing the resources: eco-
nomic concerns in constructing infrastructure, techno-
logy expenses and embodied energy (carbon footprint).

Determining recharge rate in a given community:
Here the necessary monthly aquifer yield within the
ecoblock relative to the overall watershed recharge
necessity. The UNESCO IHP report suggests for well
supply to neither tap into static groundwater level nor
should the specific capacity of the wells decrease. The-
se values should be constant over a period of five years
except for minor variations that correct themselves
within a week. (UNESCO, 29191%(@0%%?
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2.2.3 Step TWO - Reduce
Step TWO - R Educe determine demand

key policy question

How efficient is the use of water?

key response The goal is to conserve as much drinking water as possible by reducing the demand

Planning Steps Intent Calculati uncertainties
comments

DEMAND

Determine community : number of users
subareas (81, S2,...) : : area of subarea
: the goal is to create :
: comparable community xen
Determine total water : subareas : D total = z DSx inf(t Q) here, the waterquality needs for distinguished
demand per subarea + : : = ’ uses to be part of the projected summarized
per use : : demand
Determine total water de- =l h
mand after waterefficiency D total red. = Z DSx x CSx inf(t,Q) Vé_er?f, . fact
measures per subarea Y=1 = efliciency factor
Delt.a D S, l:?ased on x=n if external WA needs to be taken into account to
avallablllty.of internal and D cov.= WAiprime + WA e prime — Z D Sx inf(t Q) cover demand, alternative sources need to be consi-
external primary sources 4 dered on the basis of economy (see comments
=

DEMAND + resulting OUTPUT

determine and document treplace eXter,Tr?II Wa'l x=n it may be economically more viable to use
IWRN total wastewaterquality em”“f’s withlocal yww total = Z WW Sx inf(t,Q) graywater from the community itself than
Dis Q output per subarea graywater =i depend on external watersources.

Indicator result summary

Result Indicator indicator variables determined
PS 2.3 . . de.m.and projections after
— —— 7 efficiency measures

—_— WA ratio - pre-result for WA int, , prima-
ry resouces only, Conserva-
tion C not taken into account

—_— WA ratio 3y pre-result for WA ext.,,
primary resouces only

® @
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Step TWO - Reduce determine demand - comments

In many large cities around the world, water demand
has exceeded the total water resources in the basin

in which the city is located. In such cases, one of the
approaches to water supply management is to develop
new inter-basin water transfer schemes in order to
keep ahead of the ever increasing requirements of the
growing population and improved standards of living.
(cf. IHP - UNESCO). A different approach is referred to
as demand side management, in which water conser-
vation is practised to the maximum practical extent to
reduce demands on the water supply and manage the
needs for infrastructure expansion. (cf.Butler and Me-
mon, 2005) Both goals are represented in the ecoblock
equation.

The basis for this approach is taken from known de-
mand modeling programs such as IWAN and Wisewa-
ter (for more information cf. common terminologies
section). Good estimates of municipal water demands
can be obtained by disaggregating the total delivery of
water to urban areas into a number of classes of water
use and determining separate average rates of water
use for each class. This method is called disaggregate
estimation of water use. The disaggregate water uses
within some homogenous sectors are less variable
than the aggregate water use, and a more accurate
estimation of water use can therefore be obtained.

The project area is divided into homogenous sub-areas
called S (x), interdependencies amongst subareas shall
be roughly determined,

Subareas are:

S1 - Residential housing / people per household /
water use purpose

S2 - Commercial and small businesses

S 3 - Institutional

S 4 - Open space

Therefore a demand equation shall be :

xX=n
D total red. = z DSx x CSx inf(t,Q)
x=1
D= Demand
S= Sector

t= Time (daily, seasonal)
C: Conservation
Q: Quality

The development of water use in households varies
considerably. On average a quarter of European water
abstraction is for use in the *domestic sector’, which
includes households and small businesses. The future
water demand of this sector is highly uncertain and
will depend on a wide range of factors, including the
incomes and sizes of households (water use per person
usually increases with income and with fewer people
per household), the age distribution of the population
(water use varies considerably between different age
groups), tourism and water pricing (high water prices
reduce the demand for water in households, but the
relationship between prices and use is highly variab-
le). Another important factor is technological change,
which generally increases the water-use efficiency of
household appliances, and thus reduces total water
withdrawals.

It is this uncertainty factor which backs up the propo-
sed process of monitoring obtained data (cf. Fig. 02-11
and Indicator 5 D ratio - projected vs. actual demand).
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2.2.4 Step THREE - Reuse and Recycle

Step THREE Reuse + Recycle Smart source mix and discharge management

key policy question

key response

Are there alternative sources at appropriate quality?

The goal is to firstly reuse untreated and then treat and recycle wastewater for reuse at
appropriate qualities for various uses at reduced overall cost, guaranteed system longevity
and energy efficiency

Planning Steps Intent Calculations uncertainties
comments

demand exceeds resources

determine possible smart
source mix per subarea
per use

based on the different uses
in x subareas, identify the
possible various waterqua-
lities in order to reduce
drinking water demand

x=n

D total = ZDSX inf(tQ)
x=1

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

identifying subareas spaci-
ally connected to each other
for efficient water exchange

determine
Delta based on demand

SECONDARY SOURCES / prioritized

netto demand projections shall be revised
based on actual availabilties of primary inter-
nal and external resources as well as internal
secondary resources

feedback with
PS 2.2

determine the volume of
greywater produced for
each subarea

X=n

PS 3.4

determine the volume of re-
cycled wastewater produced
for each subarea

* secondary sources can
¢ account to minimize the
: demand for freshwater

L Wwtotal = ZWWSX inf(t,Q)
: x=1

PS 3.5

determine the volume
of desalinated seawater
produced

Determine community
subareas (S1, S2,...) smart
source demand mix based
on smart source availability

x=n

D total = ZDSX inf(t Q)

feedback with
PS 2.4

D cov.= WAiprime + WAisecond.+WA e prime. —D total red.

WASTEWATER

Determine wastewater
production per subarea +
per use

x=n
Volume produced WW total = Z WW Sx inf(t,Q)

x=1
Determine % wastewater in order to guarantee proper
level of treatment return to the environment WW treat _ (WW treat 1 WW treat2 = WW treat 3) ¥ 100 %
. = 0
primary, secondary, and/ or a secundary use WW total WW treat WW treat WW treat

tertiary
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Step THREE R euse + RecyCIe Smart source mix and discharge management

Technologies to treat wastewater are now well establis-
hed and are capable of producing almost

any degree of purification. Wastewater is typically
treated in three stages: primary, secondary, tertiary
otherwise described as mechanical, biological and
biochemical treatment. (Grigg, 2012, p.44) The choice
of treatment for the most appropriate and applicable
technology is the particular social, political and econo-
mic environment, but also climate and environmental
concerns. Burian et. al. add: ,The reasons for a particu-
lar preference are based on a combination of cost, ur-
ban development patterns, accepted scientific theories,
tradition, religious attitudes, prevailing public opinion
on sanitation, the contemporary political environment,
and many other factors.” (Burian et.al, 2000, p.33)

When considering wastewater treatment options,
the following aspects shall be the base for a decision-
making process. If all aspects are met at manageable
levels, one can speak of a Smart Source mix:

Reduced overall capital and operating costs
Long system life and system performance
Reliability

Appropriate wastewater qualities

Energy efficiency

uhwNe

The first step would be the assessment of associated
costs including intial capital cost for investment and
installment and later on operations and maintenance of
the system. Studies show, that wastewater treatment
represents a wide range of costs. In UNEP’s Guide to
the Use of Water Quality Management the principles
and planning steps of this chapter are confirmed: ,,If
nonconventional options can be used, it may be possib-
le to cut these costs by at least half. Promising low-cost
treatment approaches, especially for small and inter-
mediate cities, range from natural treatment systems
(such as engineered wetlands systems, to decentra-
lised treatment systems ), to new treatment processes
(for example anaerobic treatment processes such as
the upflow anaerobic sludge blanket (UASB)".“(UNEP,
1997,p.20) The report cleary states, that system longe-

vity and cost for operation and maintenance need to be
part of the overall equation (see above aspect 2. and 3.)
Only recently the aspect of energy efficiency is being
raised by many institutions: According to a publication
by ACEEE, ,wastewater plants and drinking water sys-
tems can account for up to one-third of a municipality’s
total energy bill.(EPA 2009a) These facilities represent

a significant portion of controllable energy usage and
offer opportunities for cost-effective investments in
energy-efficient technologies.” (ACEEE, 2013) Taken into
account are the installment of energy-efficient equip-
ment and also the adoption of improved processes.
,Pumping requires much of the energy used for treating
and delivering water. (...) Energy is embedded not only
in water facilities, but throughout pipe systems as well,
since leaking pipes for drinking water requires the use
of more energy to deliver water to the end user. The
inefficient use of water also has energy implications.
Projects to fix leaky pipes and improve end-use effici-
ency can be promoted as both water and energy saving
investments.” (ACEEE, 2013).

Ensuring water quality

Depending on the receiving component (e.g. a river)
and use in the community water quality needs to be
ensured. ,The 2010 EPI Water Quality Index (WQI) uses
three parameters measuring nutrient levels (Dissolved
Oxygen, Total Nitrogen, and Total Phosphorus) and
two parameters measuring water chemistry (pH and
Conductivity). These parameters were selected because
they cover issues of global relevance (eutrophication,
nutrient pollution, acidification, and salinization) and
because they are the most consistently reported.” (EPI,
Yale, 2010)

Indicator result summary
Result Indicator

PS3.3-
PS3.5

prod

treat
level

PS3.3-
PS3.5

2y

indicator variables determined
volume of secondary sources is determined

volume of wastewater treated for re-use

volume of wastewater treated at what treatment

WA ratio volume of wastewater qualities Qx
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Example of using a combination of efficiency measures and smart source mix approach

L / capita
[ A

EFFICIENCY + CONSERVATION

1501
| Water efficieny

measures

total water demand|reduced to 120l

Water demand

RE-USE + RECYCLE

recycled

wastewater

min. drinking water demand

o}

ACTUAL SITUATION
(business as usual)

typical WATERUSAGE for Region XY FOR REGION XY

toilet flushing

gardening + irrigation
dishwasher

washing mashine

drinking + cooking

hygiene

demand summary of
S1 - households from
140l to 110l / capita / day after
efficiency measures
refers to:

PS 2.3

A FIG.02-15:

recycled
wastewater

sources available

graywater rainwater
re - use use

TARGET SCENARIO |

PROJECT X SUBAREA S1 FOR REGION XY

min. QUALITY
PER USE

determine mini-

mum quality stan-
dards per subarea
per use, refers to:

PS 3.1

PROJECT X SUBAREA S1

TARGET SCENARIO |

FOR REGION XY based on climatic conditions
and sm es

drinking water

graywater re-use

recycled wastewater

rainwater use

determination of smart source mix
for S1 - households

reduces drinking water demand to
46 | / capita / day

refers to:

Example of using a combination of efficiency measures and a smart source mix approach
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Chapter 3.0:

Certification systems for communities

3.0 Certification systems for communities
3.0 Introduction and main objectives of the chapter
3.1 Background
3.1.1 Certification - a popular tool
3.1.2  The challenge - green noise and market confusion
3.1.3  The goal of certification and associated difficulties - making sustainability measurable
3.1.4  Certification as the final step ...and then what?

3.2 System development / system structure

3.2.1  Critical assessment of system development process

3.2.2 Comparison of system structure of community certification systems
3.2.3  Criterium (credit) and indicators

3.2.4  Setting benchmarks - another first step to set the bar

3.3 Comparative analysis - comparing selected certification systems with best practice
3.4 Certification systems - performance at an international level and regional adaptation strategies - status quo
2.5 Conclusions and guiding thoughts for case study approach
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//\GREEN BUILDING COUNCILs»

Certification systems seek to ensure that pro-
ducts meet a set of agreed-upon standards.
These programmes can be designed to encoura-
ge compliance with national and international
environmental laws, or to go “beyond compli-
ance” and to protect the environment more
than the law requires. Many certification pro-
grammes are voluntary, market-driven mecha-
nisms that use independent third-party verifiers
to ensure that the certified goods adhere to the
certification criteria.

[Definition by: United Nations Environment Programme envi-
ronment for development |

A [...] rating tool sets standards and benchmarks for green
building, and enables an objective assessment to be made
as to how ,green” a building is. The rating system sets out
a ,,menu” of all the green measures that can be incorpora-
ted into a building to make it green. Points are awarded to
a building according to which measures have been incor-
porated, and, after appropriate weighting, a total score is
arrived at, which determines the rating.

[Definition by: Green building council South Africa ]
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3.0 introduction and main objectives
of the chapter

Research centered on community Certification systems
(CS) is very young, and there is very little documented
on their effectiveness. The following chapter is based
on the author’s own findings via the analysis of existing
CS, as well as work experience as a Technical Advisor for
the development of the DGNB NSQ system.

This chapter will provide a brief introduction to the his-
tory of CS development, outlining the main aspects of
what CS have achieved as well as where they fall under
criticism. In particular, the water related aspects of the
CS are analyzed based on overall structure and quanti-
tative and qualitative requirements.

The comparative analysis identifies common challenges
when certifying, and recommends solutions for the
effective application of such systems at both the global
and regional level.

Response to research question-

chapter 03 - certification systems

Do the criteria and indicators given in the CS conform to commonly understood best practice standards
and procedures for sustainable water cycle management in the community?

What structure and criteria would be necessary for CS to be applicable at an international level and adap-

table for regional use?

Pearls cannot be compared with medals

differ

due to weighting, priority, and benchmark setting

Key Performance Indicators

ensure comparability

think global - certify local
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3.1. Background

Certification has emerged over the past 15 years as a performance transparency, ensure quality standards
way to differentiate environmentally or socially con- and to empower consumers.

scious products and services from their conventional Here, a distinction between the two terms ,Label’ and
alternatives. ,Certification system’ needs to be introduced, described
What started with eco-labels like Germany’s Blue Angel in Kira Matus’ paper on Standardization, Certification,
label in 1978, has become a large business within the and Labeling: A Background Paper for the Roundtable
building industry. As the term eco-label implies, it was on Sustainability:

developed to communicate a product or service’s ,en- “While the label is a symbol indicating compliance with
vironmentally friendly‘ characteristics. Since the 1990s, certain standards, and often is the last, or “customer-fa-
green building labels standardize what is considered cing” element of a certification system, the certification
to be environmentally friendly and energy-efficient system itself, by contrast, spans the market from pro-
building. As the term green building evolved over the ducer to end consumer, involves continual interactions
years, more labels entered the market, distinguishing among these various stakeholders in the value chain,
between building types and different national settings. and entails numerous processes that are not easily
After the first Certification System for sustainable com- communicated by a consumer label.” (Matus, 2010, p.5)

munities entered the market in 2006, several followed
soon after. Some of them were clearly designed for
national settings, such as Casbee, whereas others like
LEED-ND and the DGNB system were meant to opera-
te on an international level. Ultimately the goal of all
labels is to convey information, promote environmental

Veroffentlichung des
ersten Gebaudelabels BREEAM / UK

Japan GreenBuild

CASBEE  Councilcasaee -up |21 2%
Pilotphase
prmb
" ﬂ‘ US Green building Council -
ﬁ ‘;‘ LEED for Neighborhood Feb. 2007 2009
LEED-ND  development Pilotphase official release
@ Abu Dhabi Urban Planning
dolriwl Council - estidama Mai 2008 April 2010
estidama Pilotphase official release
«Deutsche Gesellschaft fiir
{ Nachhaltiges Bauen - NSQ Marz 2009 Mai 2012
Pilotphase official release
G GBI Malaysia
I townships Mai 2009 Jan.2011
==Il=glxi|n Pilotphase, Version 1 official release, version 2

BREEAM Great Britain

ﬂj communities Juni 2009 March 2011
reeam Pilotphase official release
BREEAM Netherlandss
communities Oct. 2011
breeamnl Aug. 2010 :
Pilotphase official release
= 3 -
reer \stars' GREENSTAR Australia
< MMUNITIE! communities Dez. 2010 June 2012
Hid 0 Pilotphase official release
‘ b Indian Green building
x\aa/j council - townships ;?I'Ja”'f:)” tha
et ilotphase
© Anke Jurleit
A FIG.03-1:

timeline: Community Certification systems: After the introduction of building labels in the 1990, CASBEE in 2006 came out with
the first CS for communities
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3.1.1 Certification - a popular tool

In her paper, Matus describes in detail why Certifica-
tion systems (CS) have become so popular in the past
few decades. The trend for CS “reflects both a lack of
confidence in the public sector’s willingness or capacity
to require and enforce higher standards and a belief,
that voluntary and market-based methods promote
innovation, cost less, and protect free enterprise from
unwarranted intrusion.” (Matus, 2010, p.10)

The increase in the case of the green building sector,
was due impart by the strong environmental interest
and political agenda to encourage a much needed sus-
tainable planning culture. In cases where government
regulation may move at a slower pace, CS provide
authorities with compact guidelines for sustainability
measures. LEED, for example, has moved in advance of
government in setting building codes and standards.
According to Matus,”In the United States, most building
regulation is promulgated, monitored, and enforced on
a state and local level, it was far less costly for stake-
holders to develop a single, voluntary LEED standard,
which was then available for local regulators to use,
either as the basis for their own codes, or whole cloth
as a part of their own regulatory schemes.” (Matus,
2010, p.17)

L
iV

LEED-ND

USA

Polar Zone

Sub Artic Zone

Cold Temperate Zone

Warm Temperate Zone

Subtropical Zone

Tropical Zone

Subtropical Zone

Warm Temperate Zone

Cold Temperate Zone

Polar Zone .

South Africa

Categories

international  national
strategy strategy

A FIG. 03-2:
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As planning authorities implement the system requi-
rements into the overall legislation, it is stated just
recently, ,In a remarkably short period, LEED™ has gone
from the fringe to a national brand, and is now well on
its way to becoming standard practice. Cities and other
agencies through the state are mandating LEED.” (APA,
2011)

Several other factors explain the growing interest in
certification as a tool, including the above described
ineffectiveness of many governmental and intergovern-
mental processes. It is also due to the rapid pace of
economic globalization and a general interest in pur-
suing innovative ,smart regulation’ to address adverse
environmental and social impacts.” (Auld et al., 2008).
In the green building industry, the following reasons
may be relevant for firms pursuing certification of a
building or community (according to Matus):

1. Firms may engage in voluntary regulatory programs
in anticipation of future regulation

The green building industry in recent years has un-
dergone rapid changes when it comes to building and
infrastructure regulations. Reasons for that are the CS
themselves, but also a tight political agenda to combat
climate change and resource depletion.

({ DGNB__ CASBEE 5.

Germany Japan

reen

index Australia

Indlia Malaysia

overview: Community Certification systems worldwide, distinguished between national and internatinal approach
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2. Firms may engage in voluntary regulatory programs
to gain exposure to practices that improve operations
Architects and planners as well as governmental bodies
instrumentalize CS to keep up to date with the latest
practice.

3. Firms may engage in voluntary regulatory programs
as a signal to consumers and/or business partners

For developers the achieved result, a gold plaque for
instance, serves as a marketing tool.

For example:

Project development firm Drees & Sommer, which is
heavily involved in the certification business summa-
rizes the benefits of green building certificates for all
stakeholders and therefore markets itself (Fig. 03-04)

In the recently published ,World Green building trends’,
McGraw points out, that “doing the right thing was the
primary trigger, (...) however green building is increasin-
gly seen as a business opportunity. With client and mar-
ket demand being the main forces, branding and public
relations, an aspect Matus pointed out, is confirmed in
the report, as well as green buildings’ lower operatio-
nal costs.” (McGraw, 2012, p.15).

However, the involvement in the green building market
increases confusion as more certification systems enter
the market.

Cities

¢ reduced CO2 footprint
o efficient land use

e better air/microclimate
e quality of life

e resource efficiency

e sustainabiltiy is tangible

Investor /

Project developer:

* Marketing advantage

e hightened client interest
e higher quality for buyer
e Qualityassurance

e financial benefits

e optimal planning process

A FIG.03-4:
marketing the benefits of certifying buildings (according to Drees & Sommer)

3.1.2 The challenge - green noise and market
confusion

As the green building market grows, the green building
CS business grows alongside it. Between 2009 — 2011,
seven additional labels for community certification
entered the market. This can create confusion and lead
to the question Which system is the right one?

Fig. 03-03 depicts none of the CSs are uniform when

it comes to their achievement levels “nor are they
immune to competing and sometimes false claims
which contribute to green noise and consumer fatigue.”
(Matus, 2010,p.3)

Certification Levels of Achievement

200
180 Platinum
M— 20000000000
160
Gold
5 Pearls
140
— —
[)]
> 120
2 4 Pearls
S
g_ 100 i i
o Platinum Outstanding Outstanding
-
£
o Excellent
60 -
l Not Certified
40
==
B Not Certified
20 - Not Certified Beteepisd
0 . .
LEED BREAM BREEAM-NL ESTIDAMA IGBC GBI
A FIG.03-3:

Community Certificationsystems - Comparison of Level of achievements differing approaches can lead to market confustion
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As the CS will be broken down further throughout this
chapter, their incomparability will be evidently re-
vealed.

This finding is ultimately the opposite of what was
described in the last paragraph: CS are amongst other
functions to be a tool for comparison. Matus (2010)
says: ,,Currently no precise set of sustainability stan-
dards exist. Instead as the field matures and advances,
there is increasing evidence from practitioners of what
works and why, and where there is room for improve-
ment.” (p.3)

In fact, often times competing labels were developed as
a response to a certain perceived weakness in another
system. Matus’ perceptions are echoed by Mdsle (2010)
who says: “At this point there is no CS on the market
which is according to international standards and at

the same time applicable to different regional settings”.
(p.14). The green noise of having no comparative values
even at the superficial of achievement levels (pearls
versus metals and points, see Fig.03-3), the following
chapter will look at the CS in more detail.

3.1.3 The goal of certification and associated
difficulties -
making sustainabilty measurable

One of the main goals of Certification systems is to
make sustainability tangible and measurable.

,This counteracts the often heard criticism of develo-
ping broad principles which are then not supported by
concrete measures.” (Keiner, 2006, p. 32)

CS attempt to systematically simplify the complex issues
of sustainability, while maintaining and understanding
the often times overlapping factors in sustainability.
One can imagine, the trade-off between accuracy and
simplification is a sensitive decision-making process. On
one hand the theoretical, often very complex linkages

Core
Bringip|

Expa Nded

Specific
Principleg

7

Core principles: internationally applicable
expanded core principles: more detailed, steering and political indicators
Specific indicators: problem or project specific

A FIG.03-5:
Structure of Indicatorsystems
(Birkmann 19999,p62 as cited in Lang)
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must be depicted and on the other hand the number
of indicators and sub-indicators should be low, in order
to keep the system understandable and traceable for
decision makers.

Gallopin outlines as the most important functions of
certification:

¢ To be able to compare across places and situations

¢ To assess conditions and trends in relation to targets
e To provide early warning information

e To anticipate future conditions and trends

(Gallopin, 1997, p.15)

However, without measurable indicators, these func-
tions are difficult to attain. Gallopin (1997) defines
indicators as ,variables (not values) which represent
operational attributes, such as quality and charac-
teristics of a system.” Indicators are therefore a ma-
nagement tool, which describes and operationalizes
complex system characteristics in a quantitative way. As
indicator frameworks tend to bridge the gap between
theoretical concepts of complex systems and decision
making (Gallopin, 1997), they enable comparative ana-
lysis, benchmarking and the support of decision makers
in complex decision situations.

The indicator approach is easy as long as a particular
aspect is measurable (e.g. water consumption I/day/ca-
pita). However, when it comes to rating aspects which
are not easily measurable, such as cultural and social
aspects, Lang says ” The complexity of sustainability,
the integration of the different dimensions (environ-
mental, socio, economic) and the open and diffusing
content structure of it is the main hurdle for developing
a comprehensive indicator set. She later on claims:
»indicators are (...) only truly useful if they are ,owned’
by the local community and measure issues of relevan-
ce locally.” (The local government management board
1995, p.5).

N

increasing
condensation of data

index public

headline indicators policy makers

sets of indicators

raw data

N
v

quantity of information

A FIG.03-6:
The information pyramid (Braat, 1991)
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She therefore recommends a general framework, which
was formerly developed by Birkmann, for structuring an
indicator system (Lang, 2003, p.138), see Fig.03-6.

This framework of indicators is representative of what
Braat illustrates in his information pyramid of indicators
and how they relate to distinguished target groups,
such as experts, policy-makers and the public.
According to Braat (1991), scientists are most inte-
rested in raw data that can be analyzed statistically.
Policy-makers prefer data related to policy objectives
and reference values, while the general public prefers a
simple index of information. (as cited in Lundin, 2003,
p.6)

Quantitative or qualitative indicators are important
to fulfill what certification systems intend to provide
(according to Spangenberg/Bonniot 1998, p.5 as cited
in Lang):

e Comparison
e Political tool
e Communication:
1. Provide grounds for decision making
2. Outline target values
3. Comprehension
4. Raise awarenes

international level

>

~

23335>>

4 adaption

4 partnership for system

membership / participation for

3.1.4 Certification as the final step...and then
what?

The regulation and operation of the CS process and
development is done by Green building councils. GBCs
by definition are ,transparent, consensus-based, not-
for-profit coalition-based organizations with no private
ownership and diverse and integrated representation
from all sectors of the property industry;” and their
overarching goal is to ,,promote a transformation of
the built environment towards one that is sustainable
with buildings and cities that are environmentally sen-
sitive, economically viable, socially just and culturally
significant.” (WGBC, 2013).

Fig. 03-7 shows a typical set up of a Green building
council and associated players and business segments.

Fig. 03-9 compares the CS process of different organisa-
tions against an ideal CS process:

The ideal CS process is based on and derived from the
PSR model in subchapter 2.1.7. It would start with a
catalogue of design benchmarks, defined parameters
and goals (cf. CS overall structure see subchapter 3.2
ff.), which would then be continuously monitored.
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FIG. 03-7: Overview Green building council operations:
standards, codes and rating systems are developed and the certification process is administered
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At first, projects would register with an associated
Green building Council. Designs would be drawn up by
the project team and submitted to the CS agency for
assessment and review, and a design rating awarded for
ability of the anticipated project to meet design bench-
marks (cf. subchapter 3.2.4 ). After the design stage,
construction would commence and either periodically
or upon the completion of construction, a construc-
tion submittal by the project team, and the CS agency
would perform an assessment and review of the project
and whether design benchmarks had been met. At this
point a final construction rating would be determined
and awarded for the project. As the project becomes
operational, performance data would continue to be
monitored and collected, and periodic operational
reviews would take place by the CS agency accompa-
nied by the awarding of operation ratings. Based on
the operational performance relative to the original
design benchmarks, and ongoing CS requirements and
updates, a feedback loop of data gathering for docu-
menting, monitoring and evaluating progress would be
created.

While all of the CS processes analyzed include a regis-
tration step, a design and construction review, and an
awarding of a certificate or rating upon project comple-
tion, each is different, and many steps of what would
make for an ideal CS process are overlooked. LEED
Neighborhood Development does not include the issu-
ance of a design award and clearly state the certifica-
tion of the built project as the final step of the agency’s
review process. (Fig. 03-8)
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BREEAM-NL Area Development will issue certifications
not just for fully completed communities, but also for
partial completion. DGNB and the IGBC both issue
certificates upon project completion in parts. For DGNB
the first certificate is issued upon the community’s
completion of 25% of its buildings and 25% of its inf-
rastructure. The second certificate, the urban quarter
certificate, is issued upon the completion of 75% of
both its buildings and infrastructure. For IGBC’s Green
Townships CS, the first certificate is issued when 50% of
infrastructure has been built. When 75% of infrastruc-
ture has been built and 25% of the residences the se-
cond certificate is issued. The final certificate is issued
upon 100% completion of the project. Estidama offers
an operational rating for its communities, and separate
certification systems for “In Use” and “Existing Area”
are being developed for BREEAM and BREEAM-NL
respectively. Green Star communities comes the closest
to meeting the ideal community CS process by requiring
a three year assessment of the projects development
every five years, followed by recertification.

Within each CS are embedded indicators for measu-
ring the sustainability. These indicators, in particular
when documented beyond the last review process post
construction, can create a transparency of what a CS
award represents and inform and educate the public
about the benefits derived from CS. Indicators such

as water availability; quality; quantity; the energy of
extraction, purification, and transportation; etc. provide
the opportunity to monitor progress. Additionally, the
data collected by monitoring indicators during the
design, construction, and operation of a community can

Certification is the final step in the LEED review process

Once the final application review is complete, the project team can either accept

or appeal the final decision.

( © USGBC website, 2013)

PRE-CERTIFICATE CERTIFICATE

Infrastructure

URBAN QUARTER

/L

Phase | Phase Il
Urban design competition at least 25% infrastructure or

approved development framework

Validity and urban development contracts
3 years

Validity

5 years

Phase Il
at least 75% buildings,
public space and highways

Validity
unlimited

( © DGNB website, 2013)

A FIG. 03-8: Certification process as operated by the DGNB, the certificate has unlimited validity with completion of

75% buildings, public space and highways (DGNB website, 2013)
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Communities

DGNB NSQ

IGBC Townships

GBI Town

provide developers with a means to compare perfor-
mance against design benchmarks. Benchmarks can be
modified by incrementally advancing indicators from
their original baseline, or by defining indicators that
meet long-term sustainability goals. In this way, indica-
tors can be used to update CS. The importance of mo-
nitoring and going beyond what’s built into the O&M

(Operations and Maintenance) phase of a project is just
recently confirmed by the National Institute of Building

Sciences : ,, No matter how sustainable a building may
have been in its design and construction, it can only
remain so if it is operated responsibly and maintained
properly. Ensure operation and maintenance person-
nel are part of the project planning and development
process, including the establishing of commissioning
criteria at the onset of a project.” (WBDG, 2013) The
council uses the example of toxic cleaning products
which can deteriote indoor air quality or the operation
of installed waste recycling and separation systems .

An adequate feedback installment as part of the CS on-

going process would alleviate or at least document this
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aspect as something which needs to be addressed.
Subchapter 4.4 describes the difficulties and inconsis-
tencies in data-gathering and compiling with cohesive
results visualization as one of the most challenging
tasks in sustainabilty assessment.

L e e e |
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3.2 System development / system structure

3.2.1 Critical assessment of system develop-
ment process

When system development starts, it often times comes
out of a political, industry-driven and/ or civil urge to
change things. In the case of the green building indus-
try, it was the necessity to foster the construction of
energy and resource-efficient buildings and communi-
ties beyond of what was regulated by law.

The initial stage in system development usually includes
the establishment of an overall framework formulating
a desired outcome. This framework may be in response
to global guiding principles (UNO, ISO etc.) as well as an
immediate political need for action. In the case of LEED,
it was the response to a deficit in America‘s planning
culture: urban sprawl and auto-dependency.

In Germany, it was the urge to define higher quality
beyond legislation: The Federal Institute for Research
on Building, Urban Affairs and Spatial Development
(BBSR) of Germany attests certification systems in the
building sector guarantee a widely accepted definition
of quality and therefore creating transparency.
Although reasons for introducing a CS may differ, all

CS follow a similar deductive reasoning method by
assuming an overall framework and breaking it into
measurable system components. This is where one
major hurdle in system development arises. How

can complexity be broken down into singular aspects
without compromising the whole systems philosophy
of sustainability? In her dissertation Lang says the act
of assessing will lead to the aggregation of aspects and
therefore to the reduction of complexity, however shall
not lead to loss of content.(Lang, 2003)

CS have become more complex over time. Fig. 03-10
shows that CS often times started as simple pass/fail
systems. Participants making the grade receive a certi-
fied seal, and those who do not meet the requirements
are left out. The comparison of both values will indicate
a success or failure.

Having realized this approach forbids tiered qualities,
the tiered approach was introduced. The LEED standard
for green buildings is an example of a tiered approach,
offering a performance baseline, and three ascen-

ding levels of compliance (silver, gold, and platinum).
Within this system, projects receive points in several
categories, and the total score determines their level of
achievement. Tiered approaches within a scheme can
therefore provide a pathway to sustainability with a ro-
bust consensus building at the bottom, in order to bring
as many on board as feasible. At the same time, there is
still room for improvement. In most cases CS followed
the tiered approach with a system set up which allowed
for category and criteria weighting as well as indicator

think global - certify local

rating tool pass / fail -
focus environmental

rating tool tiered approach -
focus environmental

rating tool tiered approach
with Life cycle approach -
focus environmental

rating tool tiered approach

with Life cycle approach adding social, cultral,
economical aspects, trend from prescribtive to
performance based

needs to come:

rating tool tiered approach

with Life cycle approach environmental, social,
cultral, economical aspects

addressing CSR, fairness, Life cycle of CS itself

FIG.03-10:

Certification systems - general development of the system approach
introduction. This general system set up is represented
in Fig. 03-11 and still accounts for many systems.

Taking this approach raises four primary red flags questi-
oning this system set up for the following reasons:

e criteria often stand separate from each other despite
coherencies, necessary feedback loops are missing; this
,linear approach’ is not representative of the complexity
of sustainability (see 3.2.3 for example and FIG. 03-11
for overall systemstructure)
e criteria are often prescriptive rather than performance
based. By the term ,performance-based’ a situation
is described, in which regulations are written in terms
of the required outcome rather than by prescribing
the process by which the specified outcome can be
achieved. (IRCC 2004b p.2 ;compare subchapter 3.2.3)
¢ the main focus of CS is still too focused on environ-
mental and enviro-efficiency aspects (see Fig. 03-12)
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When the next steps in system set up and develop-
ment are discussed, the term Lifecycle approach (LCA)
and Coroprate Social responsibility (CSR) needs to be
introduced.

LCA has been critical in identifying some important
features, such as embedded energy, or downstream
pollution effects following disposal of a product. The
term is a well-described, following an internationally
standardized structure (ISO 14040, 1997) and repre-
sents the conceptual idea of regarding the entire supply
chain of a product or system. However, LCA addresses
mainly the environmental effects in a system, CSR will
cover the social and economic side of sustainability.
Certification in the green building industry so far was
widely used to communicate a product was built with
environmentally friendly products and with limited
impact on the environment.

This does not automatically imply, that materials were
not produced with child labor, or that the producer
received a legal minimum wage. Less consideration has
gone into how and where certification could be used to
also advance workers’ rights, or support the interests
of small-scale ventures. In short, certification systems
are not currently being employed to address all of the
sustainability challenges associated with a given sector.

Matus (2009) says: ,The complexity and systemic nature
of these challenges requires a range of interventions
rather than a silver bullet, but existing certification pro-
grams have rarely sought to integrate themselves into
more holistic efforts.” (p.51)

There are recent instances of converging interests. On
the DGNB website it says: The DGNB Certification Sys-
tem is a second-generation system compared to other
international certification systems: Assessment revolves
not only around ecological aspects but also includes a
holistic examination of the entire life cycle of a building
or urban district.

This reflects what was also discussed during the NRC
workshop ,Certifyable sustainable?’ ,(...) that a certifi-
cation is a tool, and that to make it more effective, or to
,optimize’ it, one must take a more holistic look at the
system within which it is meant to operate.”

However, in the green building industry, the greening of
supply chains as a whole, the monitoring of the social
impacts of certification regimes are not being adressed
yet.

Another point which was already addressed in sub-
chapter 3.1.4 is the lifecycle of the Certification itself.
In order for CSs to justify their existence a more or less
permanent structure or at least continuous attention
needs to be in place. As ,,the institution (is) to bring be-
nefit to participants and society” (Matus, 2009, p.96),
an undermining of that would question their existence
siginficantly. CSs are relatively new policy tools and one
question to be disccused in the coming years of system
development is to ,,improve our understanding of how
and when they are effective.”(Matus, 2009, p.101)

think global - certify local
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3.2.2 Comparison of system structure of com-
munity certification systems

CS for communities are compared in terms of their ove-
rall system structure, categories and indicator settings.
With regard to water-related aspects in the systems,
systems studied are based on data availability and rele-
vance to research questions.

CASBEE was the first CS, has a very complex structure
and is designed for a very particular market and there-
fore not relevant for further study.

LEED-ND was the first certification system for commu-
nities and took its overall structure from the building
systems. Additional categories applying relevant Best
Practice standards for communities were added.

Abu Dhabi’s ESTIDAMA followed a similar path, yet it
clearly set priorities based on national standards.

The GBCSA stated ,,that it does not wish to ‘recreate’,
‘re-do’ or ‘reinvent’ Best Practice standards during the
tool development stage of Green Star — Communities”.
(GBCSA, personal conversation, 2013). It is the aspi-
ration for Green Star - Communities to build upon the
information and lessons learnt from others who have
followed similar paths.”(GBCSA, personal conversation,
2013)

Consequently the general structure of the systems is
quite similar. It can be separated into four different
levels, as seen in Fig. 03-11. The first level depicts the
broad goal of the certification system, a scope of the
final objective of the end project. These goals are often
classified into environmental, social, economic and ac-
cessibility parameters. From these goals, the certifica-
tion system is fragmented into various categories within
the goal, which summarize multiple criteria. Categories
contain multiple specific criteria, in which points are
assigned to associated indicators.

A point system tallies points based upon a predetermi-
ned scoring system and percentage weighting, a ranking
is given to the project.

As previously mentioned, although similarities occur
due to commonly understood best practice ideals and
copying other systems variations occur as the system
developers gear towards national standards and techni-
calities, climatic and cultural issues (e.g. water scarcity
in Abu Dhabi) or other pressing matters such as lacking
infrastructure in India.

The variations in category choice and water-related
criteria in the different systems are graphically shown in
the following charts.

Fig. 03-12 shows the point distribution by core catego-
ry. Although it can be seen, that they cover often similar
goals of sustainabiltiy, such as environment, categories
differ in percentage weighting and number of catego-
ries. LEED-ND for example puts a major emphasis on
Smart location and linkage, which can be seen as ,a
direct response to what is america‘s biggest post-war
problem: urban sprawl and auto-dependency” (Jurleit,
2012,P.16).
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By demanding projects to be in smart locations, the CS
counteracts what has established itself as a problem in
america’‘s planning culture

The IGBC's heaviest weighted category is ,Infrastruc-
ture’, which is in response to India‘s daring need to
build functioning infrastructure systems. While these
two first generation CS directly respond to some of the
country‘s current planning needs, the DGNB system as
a second generation system, responds to the critique,
that systems often times focus not only on their
immediate national planning needs but also focus too
much on environmental and planning issues. The DGNB
developed a system with a ,harmonized and holistic
approach’ covering all aspects of sustainabilty: environ-
ment, but also economy, society and technology as well
as process design.

When further investigating the core categories with
focus on the water related aspects, one sees, that the
choice and weighting are different in each system.

Here choice of criterion, weighting and point distribu-
tion, calculation methodologies and benchmarks need
to be distinguished. Often times the goals of the criteria
are similar: water efficiency, rainwater harvesting, was-
tewater reuse are all mentioned. Fig. 03-14 shows how
these criteria are integrated into the overall system-
structures of each system. Some systems have a long
list of prerequisites which need to be fullfilled before

a project can be registerd for further certification and
which are related to waterinfrastructure in the commu-
nity. For example requires LEED-ND a minimum building
water efficiency and the preservation of all wetland

and waterbodies of the project. IGBC new townships
doesn‘t have that requirement, although encroache-
ment into waterbodies is a well known problem in
township development. Instead, rainwaterharvesting is
a prerequisite for all new townships. By making certain
criteria mandatory, the direction of a new development
is already given a certain weight and direction. The fol-
lowing water-related criteria and points which are more
or less voluntarily, will have an impact through their
point and percentage weight as well as benchmark
setting. (cf. Fig. 03-14)



Goal:

Definition: In the CS a goal is usually defined by a principle national
idea for future community development

For example: environmental

Prerequisite:

Definitions: something that is necessary to an end or to the carrying
out of a function

minimum characteristics that a project must possess to be eligible for
certification

For example: locate the project on a site served by existing water and
wastewater infrastructure

Categories:
Definition: generic term for the following criteria
For example: Precious Water

Criterion, often called Credit:
Definition: a rule or principle for evaluating or testing something
For example: Stormwater management

chapter 03 - certification systems

Indicators:

Definition: description of the status quo, can be quantitative and
qualitative

Indicators are usually simplifications of the phenomena which they
seek to measure, since many of these phenomena are complex and
are often not fully understood (MOFA, 1982; Nagel, 1984) They
thus represent a compromise between scientific accuracy and the
demand for concise information to inform policy and guide decision
making (Meyers, 1987)

For example:

qualitative: use of Best management practices to achieve perfor-
mance goal

Quantitative: volume of rainwater to be managed

Weighting:
In the CS Categories and Criteria are applied a certain % weight
For example:

national guidelines and standards

I mandatory — _
Goa > prerequisites >>| Category 5353555535555 Griterium 5555555555555 Indicator
» | Indicator 1.1.1
. . % weight .
»|Criterium 1.1 a;\:;)lilid — 1 5 | Indicator 1.1.2
» | Indicator 1.1.3
% weight
s Category 1 applied
. . % weight
>|Criterium 1.2 wee > | Indicator 1.2.1
applied
% weight — . . > Indicator 1.3.1
GoalA  — applied s|Criterium 1.3 |—{ % weight
applied -
N Indicator 1.3.2
|
|
|
I
% weight . . .
L—»| Category 2 el Criterium 2.1 — 5 | Indicator2.1.1
applied
s | Indicator 2.1.2
|
|
|
I
GoalB | — !
A

FIG. 03-11: Community certification systems - general system structure
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Point Distribution by Core Category

LEED Neighborhood

Development m Smart Location and Linkage
Neighbourhood Pattern and Design

| Green Infrastructure and Buildings

Innovation and Design Process

44% 1 Regional Priority Credit
& Climate & Energy
BREEAM Communities 5 Place Making
6‘* Community
10% B Transport
M Ecology
24% Resources
[0 Business
M Buildings
M Synergy
BREEAM Netherlands 69 Resources
24% [ Spatial Development
Well-being

10% 25% Area Climate
|| Management

DGNB [ Environmental Quality
Economical Quality
Sociocultural and Functional Quality
22% B Technical Quality
23% [ Process Quality

Integrated Development Process

Natural Systems

w o

[ T N ST N

Pearl Community Rating o )
6
System for ESTIDAMA ( o
- ‘

IGBC Townships

A FIG.03-12:

8%

20%

35%

[ Livable Communities
Precious Water

B Resourceful Energy

M stewarding Materials

M Innovating Practice

Site Selection & Planning

@ Land Use Planning

M Transportation Planning
Infrastructure Resource Management

Innovation in Design & Technology

Community certification systems - main categories of relevant CS
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WEIGHTING OF CRITERIA

DGNB
chapter 03 - certification systems
New urban districts, version 20
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
Gl el Loz EmwremenE EEe §egy o Changing Urban Microclimate 3 27
(ENV10)
ENV1.4 Biodiversity and Interlinking Habitats 2 1.8
ENV1.5 Con_5|der|ng Possible Impacts on the Py 18
Environment
Environmental Quality
(ENV) ENV2.1 Land Use 3 2,7
ENV2.2 thal Primary Energy Demand and Renewable 3 27
Primary Energy Share
. ENV2.3 Energy-efficient Development Layout 2 1,8
Resource Consumption and Waste
Generation (ENV20 T
( ) ENV2.4 Resource-efficient Infrastructure, Earthworks 5 18
Management
ENV2.5 Local Food Production 1 0,9
ENV2.6 Water Circulation Systems 2 1.8
ECO1.1 Life Cycle Costs 3 6,8
Life Cycle Costs (ECO10)
: y ECO1.2 Fiscal Effects on the Municipality 2 4,5
Economic Quality
(ECO) "
ECO2.1 Value Stability 2 4,5
Value Development (EC0O20)
ECO02.2 Efficient Land Use 8 6,8
SOC1.1 Social and Functional Mix 2 1,8
Social Qualities (SOC10)
S0C1.2 Social and Commerecial Infrastructure 2 1.8
soc2.1 Objective / Subjective Safety 2 1.8
Health, Comfort and User-friendliness . B
(SOC20) S0C2.2 Public Space Amenity Value 2 1,8
s0C2.3 Noise Protection and Sound Insulation 2 1.8
Sociocultural and S0C3.1 Open Space Offer 8 2,7
Functional Quality
(soc) Functionality (SOC30) S0C3.2 Inclusive Access 2 1,8
S0C3.3 Development Layout and Flexible Use 2 1,8
S0C4.1 Urban Integration 3 2,7
S0C4.2 Urban Design 2 1,8
Aesthetic Quality (SOC40)
S0C4.3 Use of Existing Structures 2 1,8
S0C4.4 Artin Public Space 1 0,9
TEC1.1 Energy Technology 2 26
TEC1.2 Efficient Waste Management 2 2,6
Technical Infrastructure (TEC10)
TEC1.3 Rain Water Management 8] 4,0
TEC1.4 Information and Telecomunication Management 1 1,3
. . Technical Quality (TEC20) TEC2.1 Maintenance, Upkeep and Cleaning 2 2,6
Technical Quality
(TEC) i
TEC3.1 Quality of Transport Systems 3 4,0
TEC3.2 Quality of Motor Transport Infrastructure 1 1,3
Transport, Mobility (TEC30) 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 11
Quality of Planning (PRO20) PRO2.2 Integrated Planning 3 1,7
PRO2.3 Municipal Involvement 2 1,1
Process Quality (PRO)
PRO3.1 Management 2 1,1
) PRO3.2 Construction Site and Construction Process 2 1,1
Quality of the Management and
Construction (PRO30) X
PRO3.3 Marketing 2 1,1
PRO3.4 Quality Assurance and Monitoring 2 11

A ;o33

Community certification systems - general system structure and point distribution of DGNB system hink elobal iy local
(© DGNB, 2013) think global - certify loca page 03 -18
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Water-Related Requirements

LEED Neighborhood
Development

* Smart Location

e Wetland & Water Body
Conservation

e Floodplain Avoidance

e Certified Green Building

e Minimum Building Water
Efficiency

o Construction Activity Polluti-
on Prevention

BREEAM Communities ¢ Surface Water Runoff

¢ Flood Risk Assessment

o Certified Domestic Buildings
e Certified Non-Domestic

Buildings

¢ Natural Area
 Sustainability Performance
Buildings

BREEAM Netherlands

DGNB

* Biodiversity and networking
e Flood risk

o Sustainable Building Guidelines
o Natural Systems Assessment
* Natural Systems Protection

Pearl Community Rating Sys-
tem for ESTIDAMA

nance Strategy

* Minimum Pear| Rated Buil-
dings Within Community

* Building Water Guidelines

* Water Monitoring & Leak
Detection

IGBC Townships

* Rainwater Harvesting

A FIG.03-14::
Community certification systems -

o Natural Systems Design & Mainte-

Water-Related Points

* Site Design for Wetland & Water Body Conservation (1 pt)

* Restoration of Wetlands & Water Bodies (1 pt)

* Long-term Conservation Management of Wetlands
Water Bodies (1 pt)

* Steep Slope Protection (1 pt)

* Access to Civic & Public Space (1 pt)

o Certified Green Buildings (5 pts)

* Building Water Efficiency (1 pt)

* Water Efficient Landscaping (1 pt)

* Stormwater Management (4 pts)

* Wastewater Management (2 pts)

* Minimized Site Distrubance in Design & Construction (1 pt)

o Surface Water Runoff (3 pts)

* Flood Risk Assessment (3 pts)

* Rainwater SUDS (3 pts)

* Water Consumption (3 pts)

* Landscaping (3 pts)

* Groundwater (3 pts)

* Green Areas (3 pts)

e Certified Domestic Buildings (3 pts)
 Certified Non-Domestic Buildings (3 pts)
* Building Refurbishment (3 pts)

* Natural Area (7 pts)

* Water Use (3 pts)

* Biotic Nature (4 pts)

* Sustainability Performance
Buildings (4 pts)

* Water Quality (4 pts)

e Water and soil protection (1,8 %)

¢ Groundwatermanagement (1,8 %)

e Water infrastructure systems (1,8 %)
e Stormwater management (4%)

e changing and linking habitats (1,8 %)

e Construction Environmental Management (2 pts)
* Habitat Creation & Restoration (6 pts)

* Pearl Rated Buildings In Communities (10 pts)

* Open Space Network (3 pts)

* Water Use Reduction: Landscaping (14 pts)

* Water Use Reduction: Heat Rejection (5 pts)

* Water Use Reduction: Water Features (4 pts)

* Stormwater Management (6 pts)

* Water Efficient Buildings (8 pts)

* Hazardous Waste Management (1 pt)

* Preserve Existing Trees & Water Bodies (6 pts)
* Green Buildings (12 pts)

* Rainwater Harvesting (6 pts)

* Waste Water Treatment (6 pts)

* Waste Water Reuse (6 pts)

00000

water-related percentages compared to total score; the separation of required versus related points adds to the incomparability of systems
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3.2.3 Criterium (Credit) and Indicators

Finding the balance:
qualitative vs. quantitative and
prescribtive vs. performance based rating

,All research ultimately has

a qualitative grounding”

- Donald Campbell

(as cited in Mile & Huberman, 1994, p. 40)

,There’s no such thing as qualitative data.
Everything is either 1 or 0“

- Fred Kerlinger

(as cited in Mile & Huberman, 1994, p. 40)

To find the balance between quantitative and quali-
tative rating parameters and wether these should be
checked through prescriptive measures or else a perfor-
mance based assessment, is an everarising challenge.
Within the CS many of the technical requirements are
quantified (e.g. energy consumption), whereas social
aspects are often confirmed in a checklist format of
qualitative questions.

Within the aspect of water, both qualitative as well as
guantitative approaches are applied. Usually the quan-
titative requirements are backed up by a qualitative
mission statement.

For example, in LEED-ND’s most recent Pilot credit ma-
nual, the ‘Rainwater management’ credit says: , Intent
is to restore or maintain the natural hydrology and wa-
ter balance on site based on historical conditions and
undeveloped ecosystems in the region. Requirement: In
a manner best replicating natural site hydrology proces-
ses, manage onsite run off from the developed site for
the percentile of regional or local rainfall events listed
using Low Impact Development and green infrastruc-
ture.” (USGBC, 2013)

The paragraph already assumes many technical mea-
sures through its use of certain terminology such as LID
and green infrastructure (cf. common terminologies).
Point distribution occurs through the percent of total
volume to be retained during a rainfall event.

Even though certain technologies are required to ‘reach
the points’, points are ultimately distributed based

on the quantities controlled, which leaves out a lot of
other points important to the hydrology process (such
as evatransporation). These points are formulated in
the ,Documentation guidance’ section of the credit,

but are not part of the rating and point distribution
process: ,prepare a stormwater management plan that
addresses infiltration, evaporation, or reuse.” (LEED-ND,
20009, p.388).

Another approach with a similarly broad intent, but
different calculation methods have the DGNB and
Estidama. The DGNB Rainwatermanagement criterion
requires the calculation of an area waterbalance with
the components ,average annual precipiation’, , average
annual groundwater recharge’ and ,average annual po-
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tential evaporation level’. The deviation of the project’s
waterbalance against the waterbalance at undeveloped
project state makes 50 % of the rating points. The other
50 % consist of the assessment of Best management
practices in a checklist format. ESTIDAMA, national CS
of the UAE is the one CS in which water plays a very
important role. With a 27 % category weighting for
,Precious water‘and several water related requirements
and additional credits it outweighs other systems by
number of criteria and complexity. Since rainwater is
extremely scarce in the UAE, the intent of the rainwater
criterion states: ,To minimize peak stormwater dischar-
ge and protect the stormwater drainage system

and receiving water bodies from pollutant loading
during and after storm events.” (Estidama, 2010, p.104)
The credit requires quantity and quality control of a
peak run-off rate of a design storm.

All of the above examples show the ever arising chal-
lenge of balancing between qualitative and quantitative
and prescribtive and performance based rating requi-
rements. Especially the trend from prescriptive (e.g.
install a green roof for rainwater retention) to perfor-
mance rating (e.g. retain rainwater on site) is beco-
ming wideley accepted and leaves much more room
for innovation as confirmed by the IRCC: ,, By the term
,performance-based’ we are describing the situation

in which regulations are written in terms of the requi-
red outcome rather than by prescribing the process

by which the specified outcome can be achieved. The
adoption of this approach opens up the possibility of
new and innovative solutions to the construction pro-
cess.” (IRCC, 2004, p.2). Still, as the examples show, the
picking of a particular ,performance’ in a complex envi-
ronmental process, such as the watercycle, will partially
diminish the representation of the overall complexity of
the process.

This phenomenon of having to condense complexity to
a single rating parameter becomes very evident in the
criteria section of the CSs (cf. chapter 3.1.3)

Stated Intent vs. Actual rating parameter:
condensing complexity to a single rating parame-
ter

For instance: In LEED-ND each credit category begins
with a brief sentence or two, providing a broad purpo-
se of the criteria’s ,Intent’. From there, the document
delves into the details of the criterion. Oftentimes, the
original intent isn’t well reflected in the methodolo-
gies and awarded points. This can cause confusion in
interpreting the credit because the true purpose of the
credit becomes blurred. One major reason to explain
this occurrence is because no community concern
exists in isolation, especially with regard to environ-
mental issues, which are all interconnected and rely on
an organized synergy of methods.
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An example of deviation from stated intent can be
found within LEED’s rainwater management. LEED’s
intent is “To reduce pollution and hydrologic instability
from stormwater, reduce flooding, promote aquifer re-
charge, and improve water quality by emulating natural
hydrologic conditions.” (USGBC, 2013)

Based solely on the intent, one might perceive the cate-
gory awards credits for projects which minimize polluti-
on and increase water quality, based on certain indica-
tors. Instead, credits are awarded for percentile rainfall
events retained on-site. It is true rainfall retention will
have a significant effect on pollution from stormwater
and will improve water quality, however there are other
consequences of retaining rainwater as well. One major
benefit that is overlooked until the Implementation sec-
tion of the document is on-site rainwater reuse. This is
a major potential benefit, and is mentioned in the LEED-
ND category on Stormwater Management, however it is
unclear whether the category actually promotes it. No
credits are earned directly for rainwater reuse, although
it is mentioned as a best practice and is involved in the
calculation section as well.

Another example is the IGBC’s focus in community
watercycle management on rainwater harvesting. Here
the overall intent is described as:

,Harvest rainwater to enhance the groundwater table
and reduce municipal water demand.” (IGBC, IRM
Credit 1)

More points are distributed the more rainwater is cap-
tured either to recharge groundwater or to capture it in
order to minimize drinking water demand, ultimateley
two opposing goals.

For a certification system to be truly successful, it must
ensure each category (e.g. watercycle management) is
cohesive. This means it must either be focused solely
on one issue, or be general enough to encompass the
array of potential benefits. Systems which have not yet
found this balance and try to integrate both ideas in
each category will have far more difficulty in applicaton
and adaptation. Otherwise, the stated intent reflecting
the complexity and different dimensions of the hydro-

CS rainwater management intent calculations / quantification / documentationof performance
‘Rainwater management’ credit: volume of rain to be retained on site based on
LEED-ND ,To reduce pollution and hydrologic instability impervious surfaces and performed through Best
from stormwater, reduce flooding, promote management practices (quantitative volume-based /

aquifer recharge, and improve water quality by  calculation)
emulating natural hydrologic conditions..’

The objective is to promote concepts that

provide decentralised rain water management  , change in water balance pre- and postdevelop-

in order to prevent flooding and to improve ment status (Quantification / calculation)
the local climate. In so doing, measures should ,, jmplementation of Best management practices
be developed which correspond as closely (Checklist format)

as possible to the natural, site-specific water

DGNB-NSQ balance of rain water volume, evaporation and
surface drainage and associated ground water
recharge. (DGNB Criterion TEC1.3)

» provide details on the rainwater harvesting sys-
tem specifying storage capacity and volume of water
captured (quantitative volume-based / calculation)

» provide calculations to show that rainwater har-
vesting system captures X% of the design storm

» provide stormwater management plan highligh-
ting location of all harvesting pits

IGBC ,Harvest rainwater to enhance the groundwa-
ter table and reduce municipal water demand’
(IGBC, IRM Credit 1)

» calculations describing and quantifying the
Estidama To minimize peak stormwater discharge and stormwater management strategies, specifically
protect the stormwater drainage system and addressing the pre-development and postdevelop-
receiving water bodies from pollutant loading ment peak runoff rate and quantity;
during and after storm events. (Estidama, PW-  » Drawings showing locations of components of the
2: Stormwater Management) stormwater management
» Extracts from specifications and product data
sheets describing the components specified, confir-
ming that the system is capable of collecting 90%of
A G 03-15: stormwater and is able to treat to the required

Community Certification Systems - rainwater management criterion: quality standards
goals, methodologies and calculations differ in the four chosen and
representative systems
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logical cycle in the community gets diminished through
the necessity of having to choose a parameter for rating
purposes.

The example of the IGBC Townships rating system is a
blatant example where the intent demands two oppo-
sing actions and consequently a clear goal is skewed.

It is in particular within the criteria where the difficul-
ties of operationalisation the complexities of sustainab-
lity become evident. Some CS have addressed this issue
by pointing out other criteria in each criterion, which
influence or relate to one given indicator. True feedback
loops to make a project better are not installed though.
LEED-ND puts, what could be considered an overall

and accepted approach to watercycle planning in the
community in the wastewater section: in LEED-ND
Credit 14 Wastewater management under 5. Timeline
and Team it is suggested: , A waterbudget enables com-
parison of trade-offs for water conservation strategies
and evaluation of the impact of water infrastructure on
other systems. (...) Estimate the feasibility and cost of
different reuse and treatment strategies and compare
environmental effects of on-site with off-site watersup-
ply.“ (USGBC, 2013)

The complexity and cohesion of the various aspects in
watercycle management in the community need to be
presented not only by clearly defined goals and their
linkages, it also needs to be represented in the point
distribution. Point distribution according to logical con-
secutive linkages needs to be carefully considered and
is often not transparently shown in the CS:

LEED-ND misses that rainwater may be worth points
for being re-used. Altough mentioned in the category
wastewater, 0 points are given. Instead 4 pts are given
if the rainwater is managed onsite (see table). This may
lead to a decisionmaking process which is not based on
project needs but point distribution.

The DGNB system gives 20 points total if rainwater is
re-used to reduce drinking water demand and also 20
points if the rainwater remains within the community
and is managed according to the natural hydrological
cycle. Both actions may cancel each other out, however
here an informed decision for the project and not rating
benefit can be made.

All of the above mentioned difficulties and various
approaches of compound and interlocking effects which
need to be taken into consideration when creating a

CS, show the challenge of simplifying complexity to an
acceptable degree.
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3.2.4 Setting benchmarks - another first step
to set the bar

»A [...] rating tool sets standards and benchmarks for
green building, and enables an objective assessment to
be made as to how ,green’ a building is. (SAGBC, 2012)
Aside of setting out, a ,menu’ of all the green measures
that can be incorporated into a (...) project to make it
green” (SAGBC, 2012), benchmarks are determined as
desirable target values. The sensitve act of creating a
menu of measures, weighted categories and criteria
and benchmarks is ultimately the first step to determi-
ning what’s best in class.

Benchmarking, as a concept, began in the hands of
early land surveyors, used to classify a fixed point of
reference to which all other measurements are made.
Benchmarking has existed since the 1950s, however
quickly took flight in the 1970’s and by the 1990s was
implemented by numerous governments, non-profit
and private companies by to exemplify “the systematic
process of searching for best practices, innovative ideas
and highly effective operating procedures that lead to
superior performance”. (Blakeman, 2002) . A Bench-
mark is therefor by definition a point of reference to
compare to other points.

Choosing and defining a benchmark is a sensitive act of
balancing various steering powers (see Fig. below) and
in the case of CS an important step to determine what's
best.

In a Scandinavian international comparison of bench-
marking in the building sector, Porkka concludes that
benchmarking is still lacking in transparency and the
inclusion of end-users. (Porkka, et al., 2010). Where
organizations like the VDI (The Association of German
engineers) have a long history of benchmarking and
making the process transparent and available to the
public, Porkka et al. conclude in their assessment of 28
case studies throughout North Europe, that benchmar-

Benchmark
L/d/capita
A 121 L/d/capita
ﬁestatis, 2(£3)
100

50 L/d/capit

king in the building sector is still a fragmented process.
They mention, that ,front runner companies have their
own key performance indicators, sometimes even se-
veral indicator systems used by different organizational
units in different process phases. There seems to be a
demand for a uniform.” (Porkka, et al., 2010), however
they urge for ,a commonly accepted standardized set
of global or European Key Performance Indicators”
(Porkka, et al., 2010), because of the general trend of
market growth in the rated building sector .

Whereas Mieldazys concedes in her study, that perfor-
mance-based building codes offer important prescrip-
tive codes to necessitate international CS, however is
weary as to whether standard benchmarking is cultu-
rally sensitive and its transference in various interna-
tional environments effective, claiming benchmarking
values generally vary from country to country. (Mielda-
zys, 2004)

These findings are confirmed by the author’s own
experience in systemdevelopment itself as well as the
analysis of the various chosen CS show how different
benchmarks are set.

The debate surrounding how high benchmarks should
be set can be shown through the example of floodrisk
management in CSs. For example, BREEAM communi-
ties demands to control surface run-off to 1:500 year
event for highest marks. The question arises: Is this too
sufficient and therefore leads to disproportional project
costs? Would the community in the end be technically
over-designed? Choosing appropriate benchmarks is

a question answered differently in each system. This

is also apparent when it comes to the Water Efficiency
category. For water efficiency, the DGNB proposes a re-
duction from 120l/person/day to 60l/person/day and is
very concrete with this determination, BREEAM targets
80l/person/day. Other systems are less precise and call
out for water-saving fixtures, such as low-flush toilets in
order to reduce drinking water demand.(cf. LEED-ND)
In a just recently held interview series in the UAE

on benchmarks set in Estidama, Khater summarizes

150 L/d/capita
(LAWA strategy paper on climate change

impact on water resources management, 2010))

_80 L/d/capg
(DGNB)

(Gleick) 50 L/d/capita
steering
powers
basic human culture / beha-  technical research / climate/ laws/ regula- political agen-
el (Sl viour technically possible geophysical tions da / lobby
statistical based on: availabilty
statistical values
modeling
FIG. 03-16: :

setting a benchmark is the first step to rating -

internal and external steering powers with different agendas may influence the benchmarking process
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“current benchmarks are perceived to be generally
below average and more stringent ones are wished

for” (Khater, 2013, p.82), however the often politically
enforced values are often beyond what is simply doable
and therefore questionable.

As benchmarking is a relatively new phenomenon in the
case of the building sector, little information is available
regarding its efficiency and effectiveness. Nevertheless,
benchmarking for CS has come under criticism between
the various political, social and economic steering pow-
ers, which shape it.

For instance, the American High-Performance Buildings
Coalition recently argued LEED lacks transparency,
“shuts out stakeholders” and is not built on consensus.
(Badger, 2013) There has been political and economic
contention surrounding LEED point acquisition to locally
sourced materials, particularly wood. If timber is FSC
certified and accounts for half of the buildings used
timber, 1 point is awarded out of 100. If, however, tim-
ber is sourced locally at although perhaps through less
sustainable activities, 2 points are awarded. (Badger,
2013) As Badger points out, although such differences
represent minute variations, such point determination
can place an entire rating system in jeopardy.

Lobbying from the timber, plastics and chemical indus-
tries in their tireless attempts to ban building codes

in certain states, represents a political “heavyweight”
according to Badger, once again, underlying the im-
portance of public and private steering powers in the
debate.

According to the USGBC, support of benchmarking is
crucial to the future of the building energy sector. ,Wi-

chapter 03 - certification systems

thout benchmarking, those low and no-cost opportu-
nities to save energy will never be found. We have the
free tools available to start making benchmarking part
of standard building operation” (Pearce, 2012). Wein-
gart summarizes what will always have to be taken into
consideration in the decision making process of setting
benchmarks:

The integration of benchmarking and benchmark / target value setting based on scientific evidence
and its inclusion in policy, will continue to undergo a process of mutual transference, known as

the scientification of policy, and the politicization of science, bound to follow cyclical processes of
delegitimization from media, policy and economic interest groups in its quest for accountability and

institutionalization. (Weingart, 1999)

How to read

TABLE. 03-1: Overview of key indicators and their representation in selected Certificationsys-

tems:

The left column lists each indicator with the question whether the indicator is explicitly requested as
part of the water-related criteria and calculations of the selected CSs. If the indicator is not documented
as part of the certification process, the variables of the indicators are checked. For quick visual results

presentation, the following symbols were chosen:

<~ indicator is not requested

X indicator is not requested as part of the certification process

X v indicator is not requested as part of the certification process,
however variables of indicator are computed

the result summary at the end of the table condenses the overall emphasis and calculation of the four

chosen CSs.
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3.3 Comparative analysis: comparing selected certification systems with best practice

Analysis Methodology

The methodology for conducting an analysis of com-
munity certification systems was developed based on
the four R’s: Recharge, Reuse + Recycle, and Reduce.
Each of these water cycle components relate to key
policy questions communities should consider: Is the
community water extraction rate sustainable; are their
alternative water sources available, or appropriate

uses for used water; and how efficient is water being
used? For these aspects, a framework of planning steps
was developed. Also considered was, that parts of the
framework will feed into computing the KPI developed
in chapter 2. With this framework as ideal-scenario
guidelines (cf. Chapter 2), selected certification systems
were analyzed to whether they provided the informati-
on needed to feed into the KPI.

The CS were selected where representative validity was
to be expected. Estidama is a CS weights the water ca-
tegory the most and has some very advanced methodo-
logies, such as a community watercalculator. LEED-ND
was chosen, because it is one of the most known and
wideley spread CS, also information and USGBC feed-
back was easily available. The DGNB system was chosen
because of the author’s involvement as a technical

advisor during CS development and lastley IGBC was
chosen as a casestudy.

The result summary for each certification system is
shown in table 03-1.

In general it can be said, that the chosen CS represent
the overall impression that most indicators are not
asked for in the systems in particular, however the ne-
cessary variables of the indicators are often part of the
CS’ necessary calculations.

One factor which was not presented in the CS is the
question of what kind of waterresources were available
to a community, distinguished in internal and external
according to the ecoblock concept. Also, the aspect

of waterquality for wastewater as well as treatment
possibilities is mostly not explicitly discussed. Instead
terms like ,recycled wastewater’, ,potable’ versus ,non-
potable’ water are being used .

The Framework and accordant KPI‘s in Chapter 2 was
developed on the basis of general and consensus-
based Best Practice procedures (Chapter 2.2) and
relates to accepted standards (UNEP; EEA; OECD) and
policies (Chapter 2.1). In this chapter it is used as the
backbone for CS analysis.

Indicator Indicator name calculations with variables variables
Indicator 1 - WAI=R+G-D R= surface run off
“ Water availabilty RIGTID G= groundwater resources
D= sum of demands of all sectors
Indicator 2 j— WA i =internal resources are groundwater and surface run off
] internal vs. external resources WA ratio — w WA ex = external resources are inflows into the ecoblock
WA ratio WA i+WA ex boundary
Indicator 3 Wiresh = freshwater abstracti
freshwater vs. recycled water W fresh— W rec fresh = freshwater abstraction
resources W prod = —W trosha W rec Wrec. = recycled resources
Indicator 4 projected demand vs. B i Brassms pll'oje'((:ted dem:nd of c;)mmunity residents against
i i A D e i) = ——————————— x 100 % Gleick BHW Indicator of
basic human water demand ratio (Gleick) so%/person 50 liters per person/per day per

Indicator 5

_ Dprojected

projected demand of community disaggregated

; D 1atio = x 1009
projected vs. actual demand ratio D actual % subareas (refer to P.S. 2.1)
Indicator 6
RW
i i = 0 q q
rainwater usage against demand RW se == 100 % B0 = (el Erer 5 % 6 el fial
Indicator 7
WW Q 1 = untreated stormwater
WW Qx
wastewater to demand coverage WW o = Q —x 100 % e P ———
WW tota WW Q 3 = yellow water
Indicator 8 WW Q 4 = blackwater
WW Q5 = agricultural wastewater
wastewater for re-use WWQx
= 0 WW Q7 = industrial wastewater
Indicator 9
. = WW treat 1: share of primary treatment
WW treat Wastewater treatment quality WWitneat_ ( ViLreakd, . WW ICAEZ, o WV "9“3) x 100 % WW treat 2: share of secondary treatment
WW total WW treat WW treat WW treat WW treat 3: share of tertiary treatment

A FIG.03-17: Overview of key indicators (for more details refer to formulary in Appendix)
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W 1aBLE. 03-1: Overview of KPI‘s and their representation in selected Certification systems

LEED-ND DGNB - NSQ

Indicator 1

“ explicitly requested?

D= sum of demands is calculated in:
GIB Credit 3- building water efficiency

D= sum of demands is calculated in:
Criterion: ENV 2.6: drinking water consumption by calcula-
ting residential gross floor area and non-residential gross

if no: GIB Credit 4 ‘cient land . floor area; water efficiency measures are assumed
variables of indicator are part of R rri it4- wa::'r efficient landscaping R= surface run-off is calculated in TEC 1.3 as part of area
= surface run-off:
: : ter balance

CS calculations / documentation? it 8- wa

/ GI,B Credit 8h'st;10rmwa£er mar'ragjment as volume of note: surface run-off not calculated as available surface run
. ralnwa?er which must be retaine . off for re-use, taking into account environmental demands
if yes: G= available groundwater resources is not reques- (refer to PS 1.2)
which ones? ted as part of the CS calculations G= available groundwater resources is not requested
which ones are missing? as part of the CS calculations

Indicator 2
WA ratio explicitly requested?

" no distinction between internal and external notdlstlnctlon bereez internal and external
if no: water resources is made

. o water resources is made Eeoblock dincs
variables of indicator are part of Ecoblock concept not conveyed in CS coblock concept not conveyed in

CS calculations / documentation?

if yes:
which ones?
which ones are missing?

Indicator 3
explicitly requested?
it no: W rec.: W'rec'.: ) .
i nF). o GIB credit 14 - wastewater management Crlte'non, ENV 2.6 -'waterurcu/at'lon'syste'ms )
variables of indicator are part of This Credit requires calculating the percentage requires a schematic water balance in WhI'Ch r.alnwate!', grey-
CS calculations / documentation? of average annual wastewater generated for water and blackwater usage are rated. rating is prescriptive
potential re-use’ (e.g.: separation of grey and blackwater) and not volume

. based;
if yes:
which ones? ;NfLESh: b | g W fresh:

. ieed reshwater abstraction volume is not mentione :
which ones are missing? freshwater abstraction volume is not mentioned

Indicator 4

Indicator 5 explicitly requested?

. . projected demand:
D ratio projected demand: D= fd ds is calculated in:
D= sum of demands is calculated in: = sum of demands Is calculated in:

GIB Credit 3- building water efficiency Criterion: ENV 2.6 - watercirculation systems
demand calculated based on fixture efficiencies demand calculated in proportion to GFA (gross floor area)
GIB Credit 4 - water efficient landscaping
demand calculated based on landscape coefficient consisting of note: baseline for demand calculations defined as:
if no: species, density and microclimate factor weighted average (baseline for residential: 130 lites per

variables of indicator are part of person per day and the need of 45 m2 living area; baseline

note: baseline determined by available technologies and landscape

CS calculations / documentation? co-efficients for non-residential: 50 | per person per day and 25m?2 office
space)
if yes: actual demand:
. monitoring of actual consumption (actual demand) post-occupancy actual demand:
which ones? is not determined in CS monitoring of actual consumption (actual demand) post-
which ones are missing? occupancy is not determined in CS

think global - certify local
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Estidama IGBC- townships

D= sum of demands is calculated in:

Criterion: PW-R1 community water strategy

Using the Community, Building and Villa Water Calculators, establish the
community’s overall water demand and determine the community-wide water
balance between the available building wastewater and public realm irrigation,
heat rejection and water feature demands. D= sum of demands is calculated in:

)
'

'

'

'

'

'

'

'

'

'

'

|

CWB = 2 B, xE, -L, -DC, —-WF, IRM Credit 3: Infrastructure Resource management - waste water re-use 3

) , ) ,Provide water balance calculations indicating the water requirements for pota-

The Community Water Balance, CWB, is determined as follows: !
BW = Building Water Consumption (determined using Building/Villa Water Calculator) !
EM = Municipal Recycled Water Efficiency !
'

'

'

'

'

'

'

'

'

'

'

'

'

ble use, domestic use, landscaping and all other non-potable uses’
R= surface run-off:

LW = Irrigation Demand of all community landscaping IRM mandatory requirement and IRM Credit 1 rainwater harvesting

DCW = Water make-up requirements of all community district cooling schemes ,provide rainwater harvesting system to capture at least 50 % run-off’

WFW = Water make-up requirements of all community based water features note: environmental demand (refer to PS 1.2) is not taken into account in both
credits

R= surface run-off is addressed in Criterion: PW-2 stormwater management G= available groundwater resources is not requested as part of the CS calcu-

peak stormwater discharge to be minimized, post-development peak runoff lations

rate not to exceed pre-development runoff-rate el
note: surface run-off not calculated as available surface run off for re-use,
taking into account environmental demands (refer to PS 1.2)

G= available groundwater resources is not requested as part of the CS calcu-
lations
NOTE: Community water balance more demand reduction oriented rather than availabilty
oriented

,The aim is to ensure that the non-recoverable community water demand associated
with irrigation, heat rejection and water features does not overburden the

available building wastewater.The community water balance is determined based on the
difference between the available building wastewater and the exterior water demand for
irrigation, heat rejection and water features.

made

Ecoblock concept not conveyed in CS, however encouragement

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . of wastewter and rainwater reuse conveys the impression of a
decentralized approach

no distinction between internal and external water resour-

ces is made; Ecoblock concept not conveyed in CS

:
i
'
|
:
'
:
'
i
i
'
|
:
1
'

no distinction between internal and external water resources is |
'
|
:
'
:
'
i
i
'
|
:
'
:
'
i
i
'
|

W rec:
Recycled Water addressed in
Criterion: PW-1.1: Community Water Use Reduction: Landscaping

Completed Community Water Calculator confirming the percentage of the
irrigation demand that can be served using the Exterior Water Allowance.

The Exterior Water Allowance, EWA, that is available to serve the community’s
exterior water demand is determined based on the values used within PW-R1
Community Water Strategy as follows:

)
'
)
W rec: 3
IRM Credit 3: Infrastructure Resource management - waste water re-use '
provide calculations to demonstrate the percentage of wastewater reused on !
site .
'
)
'
)

EWA = E BWXEM W fresh:

BW = Building Water Consumption . . .
€ P freshwater abstraction volume is not mentioned

EM = Municipal Recycled Water Efficiency
note: wastewaterqualities are not distinguished

W fresh:
freshwater abstraction volume is not mentioned

projected demand is calculated in:

Criterion: PW-R1 community water strategy

Using the Community, Building and Villa Water Calculators, establish the
community’s overall water demand and determine the community-wide water
balance between the available building wastewater and public realm irrigation,
heat rejection and water feature demands.

CWB = ' B,XE, - L, - DC,, - WF,

i
|
|
projected demand: 3
D= sum of demands is calculated in: Criterion: !
IRM Credit 3: Infrastructure Resource management - waste water re-use '
,Provide water balance calculations indicating the water requirements for !
|
|
|
|

building demand targets in PW-R1: Minimum Interior Water Use Reduction potable use, domestic use, landscaping and all other non-potable uses’

JInterior water use is defined as the water demand that relates solely to fixtures, fittings, and
appliances.Efficiency measures are all measures which reduce the overall demand for water from
the baseline requirement. Reductions in potable water cannot be claimed through the use of any

recycled water within this prerequisite. Calculations are based on building occupancy and include actual demand:
monitoring of actual consumption (actual demand) post-occupancy is not determi-
nedin CS

note: no baseline / orientation is determined for demand calculation

all interior water use relating to fixtures, fittings and appliances.’
actual demand:

i
'

'

'

'

'

'

'

'

'

'

'

'

'

'

|

'

| landscape demand targets in PW-1.1
'

'

'

'

'

'

'

'

'

'

!

'

, monitoring of actual consumption (actual demand) post-occupancy is part of the operational
'
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Indicator 6

RW share

explicitly requested?

if no:
variables of indicator are part of
CS calculations / documentation?

if yes:
which ones?
which ones are missing?

LEED-ND

GIB credit 8 - stormwater management

,This Credit requires calculating the amount of rainfall infil-
trated, reused or evapotranspired, considering necessary
drawdown rate”

DGNB - NSQ

Criterion: TEC 1.3 stormwater management requires
a waterbalance for the community calculating
average annual precipitation, surface run-off and
required retention

note: TEC 1.3 requires water balance equation to be

close to undeveloped state. Availabe reliable surface
run-off for re-use without environmental compromi-
ses is not specifically calculated.

Indicator 7

WW prod

explicitly requested?

if no:
variables of indicator are part of
CS calculations / documentation?

if yes:
which ones?
which ones are missing?

GIB credit 14 - wastewater management
,This Credit requires calculating the percentage of average
annual wastewater generated for potential re-use’

D= sum of demands is calculated in:
GIB Credit 3- building water efficiency
GIB Credit 4 - water efficient landscaping

GIB credit 14 also requires: ,A waterbudget enables
comparison of trade offs for water conservation strategies
and evaluation of the impact of waterinfrastructure

on other systems..(...)determine the area required for
wastewater harvesting and treatment to meet specific
end-use demands.’

Documentation requires: , An estimated water
balance in which the amounts of the various water
fractions are listed. Representation of all visible
components of the water supply and disposal
concept.”

note: water balance components are not specifically
described in the CS. It is assumed that the volume of
wastewater produced for re-use must be part of it

Indicator 8

WW cov

explicitly requested?

if no:
variables of indicator are part of
CS calculations / documentation?

if yes:
which ones?
which ones are missing?

GIB credit 14 - wastewater management
,This Credit requires calculating the percentage of average
annual wastewater generated for potential re-use’

D= sum of demands is calculated in:
GIB Credit 3- building water efficiency
GIB Credit 4 - water efficient landscaping

GIB credit 14 also requires: ,A waterbudget enables
comparison of trade offs for water conservation strategies
and evaluation of the impact of waterinfrastructure

on other systems..(...)determine the area required for
wastewater harvesting and treatment to meet specific
end-use demands.”

D= sum of demands is calculated in:

Criterion: ENV 2.6 - watercirculation systems
demand calculated in proportion to GFA (gross
floor area)

Documentation requires: , An estimated water
balance in which the amounts of the various water
fractions are listed. Representation of all visible
components of the water supply and disposal
concept.’

explicitly requested?

WW treat

if no:
variables of indicator are part of
CS calculations / documentation?

if yes:
which ones?

GIB credit 14 - wastewater management

,This Credit requires calculating the percentage of average
annual wastewater generated for potential re-use’
Waterbudget to include estimated volumes for end uses
of nonpotable water’

water qualities are not specifically called out as well

as share of primary, secondary and tertiary treatment
volume

Criterion: ENV 2.6 - watercirculation systems

documentation requires a wastewater concept

“whichrones are misSg? = === == === == === m - oo oo oo o oo oo oo sooooosoooooooooosooo--o-

TABLE. 3-01: Overview of
KPI‘s and their repre-
sentation in selected
Certification systems

think global - certify local

result summary:

» focus on demand management / water conservation
measures

» based on point distribution big focus on stormwater
management to emulate natural waterbalance availabilty
» wastewater and rainwater re-use is encouraged as well
as decentralized management practices, but is not as
heavily weighted

to the CS to be added:
wateravailabilty concept and variables based on different
demands and waterqualities could be more refined (smart
source mix per area per use, cf. to PS 3.1)

treatment options and levels of wastewater for appro-
priate uses and return to the environment (this will be
addressed in LEED-NDv4, to be published in 2013)

result summary:

» focus is on rainwatermanagement soley because of share
of overall score (cf. to Fig. 03-10) with rainwater management
to emulate natural hydological conditions, pre-development
state

» wastewater and rainwater re-use is encouraged as well as
decentralized management practices

to the CS to be added:

wateravailabilty concept and variables based on different
demands and waterqualities could be more refined (smart
source mix per area per use, cf. to PS 3.1)

treatment options and levels of wastewater for appropriate
uses and return to the environment



|
|
|
' R=reliable surface run-off:

,isaddressed in PW-2 stormwater management

. peak stormwater discharge to be minimized, post-development peak runoff rate
I not to exceed pre-development runoff-rate

|

|

|

|

|

|

note: surface run-off not calculated as available surface run off for re-use, taking
into account environmental demands (refer to PS 1.2), also rainwaterharvesting
is not mentioned as a meaningful practice (question of sensibility in this climate
of almost no rainfall and desalinated seawater as the main source)

WW Q1 = wastewater quality n to total WW production is calculated in:
community waterbalance as EM = Municipal Recycled Water Efficiency
(see indicator 3)

note: wastewaterqualities are distinguished as potable and non-potable

total WW production: is calculated in Building watercalculator as m¥
year, wastewaterqualities are distinguished as potable and non-potable

projected demand is calculated in:
PW-R1 community water strategy
Using the Community, Building and Villa Water Calculators, establish the
community’s overall water demand and determine the community-wide water
balance between the available building wastewater and public realm irrigation,
heat rejection and water feature demands.

CWB = 3 B,XE, - L, - DC,, - WF,

WW Q1 = wastewater quality n is calculated in: community waterbalance as
EM = Municipal Recycled Water Efficiency (see indicator 3)

note: wastewaterqualities are distinguished as potable and non-potable

WW treat = wastewater treatment level to total WW production is
calculated in:

community waterbalance as EM = Municipal Recycled Water Efficiency
(see indicator 3)

note: wastewaterqualities are distinguished as potable and non-potable

total WW production: is calculated in Building watercalculator as m¥
year, wastewaterqualities are distinguished as potable and non-potable

result summary:

» focus clearly on demand management rather than availabilty
» waterqualities are not distinguished much, only non-potable and potable

to the CS to be added:

wateravailabilty concept and variables (internal, external, primary, secondary)
different waterqualities for different uses (smart source mix per area per use, cf.
to PS 3.1) should be addressed

distinguish treatment levels and various wastewaterqualities for appropriate
uses and return to the environment
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,,,,,,,,, IGBC- townships ...

i
|
i
i
i
i
i
i
|
!
R= reliable surface run-off: 3
IRM mandatory requirement and IRM Credit 1 rainwater harvesting '
,provide rainwater harvesting system to capture at least 50 % run-off’ .
note: environmental demand (refer to PS 1.2) is not taken into account in both |
credits .
i
|
i
i
i
i
i
|
|
|
i

WW Q1 = wastewater quality n to total WW production is calculated in:
IRM Credit 3: Infrastructure Resource management - waste water re-use
,Provide calculations to demonstrate the percentage of wastewater
reused on-site’

)
'
'
'
'
'
'
!
D= sum of demands is calculated in: |
IRM Credit 3: Infrastructure Resource management - waste water re-use |
,Provide water balance calculations indicating the water requirements for 3
potable use, domestic use, landscaping and all other non-potable uses’ '
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

WW Q1 = wastewater quality n is calculated in:

IRM Credit 3: Infrastructure Resource management - waste water re-use
,Provide calculations to demonstrate the percentage of wastewater
reused on-site’

)
'
|
WW treat = wastewater treatment level to total WW production is 3
calculated in: !
IRM Credit 3: Infrastructure Resource management - waste water re-use .
,In case the treated wastewater is used for construction purpose, provide .
documentationto show that the treated wastewater conforms to the |
required quality standards’ |
,In case the treated wastewater is conveyed outside the boundary, provi- |
de calculations to show the percentage of wastewater conveyed’ 3

result summary:

» focus is clearly on rainwater harvesting for rainwater re-use and groundwater
recharge.

» the use of recycled water is strongly encouraged.

» Wastewater treatment and return at appropriate quality level is addressed.
clear focus on decentralization and re-use.

» waterqualities are not distinguished much, only non-potable and potable

to the CS to be added:

wateravailabilty concept and variables (internal, external, primary, secondary)
against demand

distinguish treatment levels for appropriate uses and return to the environment
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3.4 Certification systems - performance at an international level and regional

adaptation strategies - status quo

From the analysis of the certification systems (CS) it can
be seen, that all CS were originally developed within
their own national context. As ,,the market for green
building rating systems has become increasingly com-
petitive” (GBI, 2007), and the ambition to gain market
recognition became increasingly larger over time, the
respected national green building councils stepped out
of their national onto an international level.

LEED and BREEAM first entered the international
market through adapting their systems to different
countries. Although internationalization strategies were
in place, critiques say, that the originally organic and
paced development of the industry became to rapid
and ,,signs of cracks and fissures (...), ranging from
concerns about the quality of multiple new services,
to larger issues about maintaining environmental and
scientific integrity.” (Baker, 2004, p.2) were expressed.
In order to analyze the status quo of the performance
of CS at an international level and their strategies to
be adapted to different national settings, a series of
interviews were conducted. Many interviewees from

a broad range of Green building councils were open
about sharing their insights.

Three main approaches could be distinguished as rele-
vant components in internationalizing a CS :

e Strategic market penetration + global knowledge
transfer

e Administrative support in systemadaptation

e System-related adaptation strategies

Strategic approach

The strategic approach is described as identifying
attractive markets and fostering knowledge exchange
at an international level. Market entry typically parallels
with the ever growing green building market in coun-
tries which have booming construction activity. LEED,
for example, entered the chinese market at a very early
point in time to establish its label against others. Ano-
ther example is the contractual agreement between the
USGBC and the Canadian Green building council as a
natural transition into securing markets, which ,had no
labels at the time, and was a country with fairly similar
standards.” (USGBC, personal communication, June 3rd
2012). In South America, the Green Building Council

of Brazil chose to ,,disseminate on the market of the
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FIG. 03-18: CS - Internationalization:

LEED rating system as the most known and adapt it to
Brazilian reality.” (BGBC, personal communication, June
12,2012)

One strategic approach to Internationalization
is to institutionalize knowledge exchange and
transfer. One example for this is GLOBE, which is
led by the US Green building council

think global - certify local



The DGNB developed a system to mostly cater the
European market. ,It is our main goal to be the mar-
ket leader in Europe. Our system is based on Europe’s
highest standards and aspirations for the green building
industry.” (DGNB, personal conversation, July 1st 2012).
It also works the other way around. After the UN Green
Building Rating Tool Conference in Nairobi in 2010, the
South African Green Building Council used Australia’s
GreenStar rating tool as a base for developing their
own system for South Africa and its associated regional
African network. The GBCSA stated ,that it does not
wish to ‘recreate’, ‘re-do’ or ‘reinvent’ Best Practice
standards during the tool development stage of Green
Star — Communities”. (GBCSA, personal conversati-

on, June 12th 2013). It is the aspiration for Green

Star - Communities to build upon the information and
lessons learnt from others who have followed similar
paths.”(GBCSA, personal conversation, June 12th 2013).
Only few markets exist where systems stand in direct
competition. Both LEED and DGNB compete in the chi-
nese market. Russia lists LEED, BREEAM and the DGNB
system as validated rating tools. Other parts of Asia
have their own national rating systems such as Malaysia
and Japan.

In order for the CS to be internationally understood,
another main pillar constitutes the international
exchange of knowledge . One example is GLOBE, which
discusses standards while overcoming and integrating
cultural, social and technical challenges. The Global
Leadership in Our Built Environment Alliance (GLOBE)
—led in partnership by the U.S. Green Building Coun-
cil together with the World Green Building Council
(including its members, environmental organizations,

contracting foreign Green
Building Councils for system
application or adaption

Zone
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and businesses)- ,,share a commitment to advocating
for sustainable building practices as a key strategy for
combating climate change.“(Globe, 2011)

GLOBE and their partners work on ,,influencing national
and international policies to increase green building
and energy efficiency measures.” (Globe, 2011) and
therefor creates one of many platforms for Green buil-
ding councils to review their work at an international
scale.

GLOBE stands representative for what is one result in
Accenture’s recent New era of sustainability report:
,that partnerships and collaboration are now a critical
element of their approach to sustainability issues.
Businesses realize that today’s global challenges are
too broad and too complex to go at it alone.” (Accen-
ture, 2010, p.11). The consequent spring-up of various
collaboration platforms leaves a cluttered notion and
questions whether in the case of the Green building
industry the steering and governing power of the World
Green Building Council (WorldGBC) as the umbrella
organization may be undermined by too many other
similar organizations with similar ideas.

The WorldGBC by definition , fosters and supports new
and emerging Green Building Councils by providing
them with the tools and strategies to establish strong
organisations and leadership positions in their coun-
tries. Since our establishment in 2002, we have been
working closely with councils to promote local green
building actions and address global issues such as
climate change. By driving collaboration and increasing
the profile of the green building market, the WorldGBC
works with its member councils to ensure that green
buildings are a part of any comprehensive strategy to
deliver carbon emission reductions.” (WorldGBC, 2013)

A FIG.03-19: The United States Green building Council (USGBC) and its large network of international Council partners
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Administrative approach

To kick-off collaboration, National Green Building
Councils often sign a Memorandum of Understanding
or cooperation agreement with a foreign partner
organization. This contract underlines the intent that
both councils will work together in establishing com-
mon goals, helping to build a knowledge base and a
nationally tailored system for CS. The receiving party
will then appropriate the system as a base. Technical
advisory groups of the receiving country, respected
industry experts, then adopt the system to their natio-
nal, cultural and climatic standards. (cf. FIG.03-7 Green
Building Council operations)

In the case of LEED, LEED professionals claim to ,[....]

have found many innovative ways to adapt LEED locally.

Built on lessons learnt, LEED emphasizes global con-
sistency at its core’ through past experience.” (USGBC,
personal communitcation, June 22nd 2011)

The past experience was described in a recent personal
conversation with a USGBC representative: ,Many years

ago we licensed LEED to three countries: Italy, India

and Canada. Over the years, we worked with them to
develop country specific versions of the rating system.
However, this process, though a great learning experi-

ence, proved to not be a sustainable method. It is very

resource intensive for both organizations and creates
market confusion. Thus, we are not doing country-
specific rating systems anymore. The current country

Great Britain

specific ones will eventually merge with LEED so that
everything is one cohesive system. In order to address
the needs of international LEED users, we have deve-
loped the alternative compliance paths. Our Internati-
onal Roundtable helps us evaluate and strategize how
LEED will continue to develop regarding the internati-
onal market.” (USGBC, personal communitcation, June
22nd 2011)

As the USGBC states, the adaptation of a CS cannot be
carried out by providing staff alone. A clear strategic
roadmap to adaptation which is system-related needs
to add to the adaptation process. (cf. Fig.03-21: system
adaptation approach by DGNB and LEED)

Luxembourg

Heading and brifiging other
Green Building/Councils
of Africa together

South Africa

Cooperation Agreements

Memorandum of Understanding

nl:"'ml"—nnnlﬂ#

B

*Jreenstar
COMMUNITIES

Australia

-—

A FG.03-20: DGNB international network and Australian with African regional network
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System — related approach

In order for the systems to be adaptable to different
regions a system-related approach is necessary and
described in the following paragraphs.

The DGNB provides a so called ‘core system’, which is
based on European standards. To regionally adapt a

CS means in this case to dock the national standards

of each country on the core system (see Fig. 03-21).
Through this concept the DGNB system is the only

one which truly addresses the first step to providing a
consensus-based framework for regional adaptation.
Although based on European standards, the ‘coresys-
tem’ clearly defines what needs to happen at a trans-
national (european level) and through modular additive
action to the coresystem, the second step of regional
adaptation is circumscribed.

According to the DGNB this approach leads to two ways
of applying the DGNB system:

Direct application of the DGNB System, because the
,DGNB provides an international version of its system
(the coresystem) based on current European norms and
standards. This enables (...) to directly certify buildings
and districts anywhere in the world.” (DGNB, 2013).
The second way of applying the DGNB system is
through a local partner organisation, contracted as

a DGNB system partner. In this process the system
adaptation is based on the coresystem, which will be
supplemented by additional local criteria.

LEED bases its regional system adaption on the systems
developed and based in the US.

LEED offers so-called ‘Regional Priority Credits’, which
allow for extra points based on regional particularities.
Out of 100 points an additional 10 points can be earned
for regional differences within as well as outside the US.
However, according to the USGBC’s website:

european standards national standards of... country-specific system

/eO

DGNB core
—>

system
country B

-

country C

—
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,These credits are an interim solution as USGBC works
towards a long-term strategy for identifying the myriad
of regional environmental priorities across the globe.”
(USGBC, 2011)“ This more project-based approach to
awarding regional differences was a relatively simple
way .

A country specific adaption of LEED has been carried
out in Italy, India and Brazil so far. During this process,
the original version of LEED , based on US standards
and priorities, was taken as a basis and tailored to
country specific conditions by taking components out of
the original version and adding country-specific values.
(see Fig. 03-21). This approach can be perceived as
more administrative than system-related.

The Jordan Green building Council adapted the LEED
system to their own regional conditions by following

a standardized procedure: The so called LEED Gap
analysis (cf. Fig. 03-22). In the development of a regio-
nal adaptation of LEED, the JordanGBC, established a
thorough five step process to ensure the “compatibility
of international green building practices with local
requirements” (JordanGBC, 2011, p. 10). The first step
was for the JordanGBC Technical Committee to perform
a preliminary gap analysis of what the Jordanian market
provided at the time of review and determine the LEED
certification system’s applicability. The gap analysis ex-
amined existing codes, market conditions, technical ex-
pertise, and the roles of key stakeholders in the building
and construction field. LEED credits and prerequisites
were categorized based on regional applicability, and
whether or not they needed additional action on the
behalf of stakeholders for their execution or fulfillment
of original intent.

US standards national standards of...

/H

LEED
system

; country B

-

country C

—

A [IG.03-21: DGNB concept of CS adaptation to different countries through coresystem vs. USGBC approach
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The gap analysis indicated which credits were of a high-
er priority, and the next step was to quantify this. The
technical committee evaluated each credit based on
economic feasibility, cost, ease of accomplishment, and
how common the credit’s implementation currently
was in Jordanian building practice. With a scale from 1
to 5 (hard to easy, or costly to cheap), the credits were
ranked. This process highlighted 'low-hanging fruit as
well as more “challenging environmental issues like wa-
ter efficiency” (JordanGBC, 2011, p. 10). It was determi-
ned that higher ranked credits would be favored in the
initial development of the localized rating system.

Upon credit prioritization, an international LEED con-
sultant was called upon to review the results of the gap
analysis to ensure alighnment with the overall objectives
of the rating system and offer additional recommenda-
tions. After step three, the Technical Committee sought
the input and feedback of field professionals, and so
developed an online survey for distribution to over

100 professionals and practitioners. The major findings
of the survey were that almost half of professionals
agreed a local rating system for Jordan was very impor-
tant, and that long-term feasibility be most important
criterion considered. Water was deemed the “most
important sustainable design category, followed by
energy, and indoor environmental quality” (JordanGBC,
2011, p. 11). This professional feedback led to the final
step of revised credit weighting, ultimately placing grea-
ter value on water and energy efficiency. (cf. Fig.03-22)

The analysis of the current international market
performance with regional adaptian shows a blurred
distinction of the two terms internationalization and
regionalization.

If ‘internationalization’ is defined as a process of stan-
dardization or harmonization in order to establish a
common ground for discussion, this step has not been
refined at this point. In this context internationalization
is rather driven by securing markets ,,leaving cracks and

fissures....of scientific integrity..” (Baker, 2004, p.2). Sub-
chapter 4.2 debates the distinction between ,Internati-
onalization’ versus ,regional adaptation’ and according
to the author attainable tasks and roles at both levels.

HOW
WHAT International Draft
Consultants O Localized/Regional
WHY Review Rating System
O Survey Design,
Dissemination &
O Analysis
Credits

Prioritization

Gap Analysis
Credits vs. Codes

A [IG.03-22: LEED Gap analysis applied by the Jordan Green building council for system adaptation to national conditions
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3.5 Conclusions and guiding thoughts for casestudy approach

Defining Best Practice through Certification sys-
tems: a sensible process

When developing a certification system (CS), there is
an initial shared conception of the specific problem
that brings participants together. However, the process
of setting goals turns out to be a more difficult pro-
cess than initially imagined. ,This is where the theory
gives way to the messiness of the real world.” (Matus,
2010,p.98). Ideally, goals are set according to solid sci-
entific and technical knowledge and formulated in such
a way that leads to an outcome, which then addresses
the original problem at hand. ,This is complicated by
the fact that different stakeholders have different con-
ceptions of the exact nature of the problem as well as
very different interests, and that there may be signifi-
cant differences in desired goals that will need to be
negotiated.” (Matus, 2010, p.98)

A correlation between the rating party and the rated
object may therefore compromise the objectivity of
results as an outcome. Lang distinguishes three phases
where subjectivity comes into play: the reproduction
of a reality, the development of a value system, and the
decision-making process within this system.

Beyond setting the goal itself, a goal needs to be
weighted among others. Here, an imbalanced represen-
tation of stakeholders can significantly impact the ove-
rall outcome of a system. A balanced and scientifically
solid foundation helps to distribute the correct shares
among chosen categories.

In the case of setting benchmarks, committees usually
stick to the defined goal of CS: to go “beyond compli-
ance” and [....] more than the law requires. (UNEP)

The decision-making process of choosing a particular
criterion, and consequently an indicator, which repre-
sent a stated goal is often not only a research-based
process, it is also a political one. Lang notes that the
choosing and weighting of indicators is already a
subjective act. Since standards must be credible, in
that they can be believably observed, measured and
reported upon, they must be subjected to permanent
revision. A lot of the documented CS have already
gone through several rounds of revisions. However, the
necessary flexibility and adaptability of the standards
revision through the PSR cycle (cf. subchapter 3.1.4) for
many CS is not yet in place. Doing so would guarantee
the credibility of the standards set. (Also refer to Point
3: credibility of the CS itself, cf. to subchapters 2.1.3 and
2.1.3 Benchmarking - the first step to rating in particu-
lar)

Based on this knowledge, it comes as no surprise that
a comparative analysis of CS showed that they are far
from being harmonized. Although they often have a
common environmental aim and comparable system

structure overall (see Fig. 03.11), there are significant
differences in the details of their methodologies, scopes
and emphases on assessment metrics, (cf. 3.2.3 Criteria
and Indicators) as well as between the certification pro-
cesses themselves. (cf. subchapter 3.1.4 Certification as
the final step ...and then what?)

The analysis suggests that the high degree of variation
in the CS is partly attributable to each system being
developed based on national regulatory standards and
goals. The detailed analysis of the water-related aspects
in selected CS identified over 20 different methodolo-
gies to measure sustainability. The question arises whe-
ther the most important functions of CS, as achieved as
of this point, enable:

* Objective assessment for what is considered best practice

e Comparison across places and situations

¢ Assessment of conditions and trends in relation to targets
* The monitoring and providing of early warning information

¢ Anticipation of future conditions and trends

The analysis of the current international market per-
formance with regional adaption showed a blurred
distinction of the two terms ‘internationalization” and
‘regional adaptation.” Due to rapid market expansion,
some integrity and solid scientific foundation in the
robust progression of CS development and implemen-
tation may have been compromised. However, ongoing
discussion, in particular through the WGBC and various
other knowledge transfer institutions, show the need
for the institutionalization of a common language in
order to compare CS amongst each other.
Comparability is given at the level of defined Key Per-
formance Indicators (KPI, cf. ch.3.2.3). When analyzed
with the calculations and methodologies in selected CS,
none of the KPIs were specifically requested; however,
indicator variables were computed in almost all examp-
les. This means that the CS provide the information
necessary to be able to compare the performance of
projects through KPI.

Chapter 4 will deliberate further on the following questions:

e How can CS be internationally comparable, and how can this

be institutionalized?

e What exactly is the meaning of internationalization in this

context?

*Based on a common and global understanding, how does a

regionalization strategy look like?
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4.0 Case Study
4.0 Introduction and main objectives of the chapter
4.1 Case study of Hyderabad, India — signifying rapid urbanization in developing countries

4.1.1 Hyderabad and its water sources — depleting and polluted
4.1.2 Wastewater management
4.1.3  The Indian Green Building Council in Hyderabad and typical townships

4.2 Internationalization — finding a common language for comparability

4.2 Regionalization

4.3 Case study — steps to evaluate to the international level and guarantee‘regional success’
4.4 Institutionalizing internationalization — keeping targets and strategy on track through KPI
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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-
pid urbanization in the country. The need for capacity building programmes to
further train and strengthen the relevant government authorities was stressed
upon. The role of [CSE] in training government officials with relevant tools,
techniques and providing a platform for deliberations and exposure to new
ideas was identified” (Center for Science and Environment, 2013 - workshop on
‘Sustainable Water and Sanitation: Best management Practices’ in Uttar Pra-
desh on May 1, 2013)
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4.0 Introduction and main objectives
of the chapter

A visit to Hyderabad served the purpose of studying
current city development activities, visiting typical
township sites, and getting an overall understanding of
water infrastructure planning for such townships within
the context of Hyderabad‘s overall water infrastructure
situation.

A stay at the Indian Green Building Council (IGBC) offe-
red insight into the status quo of CS development and
associated green building activities as a rapidly develo-
ping business sector trying to keep up with the pace of
urbanization.

The introduction to the chapter provides an expla-
nation of the selection of Hyderabad as a case study.
Hyderabad, India, represents the global phenomena of
urbanization and its particular challenges in developing
countries.

Main results of this chapter are:
RESPONSE to research question-

chapter 4.0 - case study

Subchapter 4.1.3 outlines IGBC’s activities and descri-
bes prototypical township planning and construction
within the context of implementing “green measures.”
The subchapter “Internationalization” clearly separates
strategies and activities at an international level for
comparability reasons, and sets apart steps towards an
overall regional success when certifying projects.

The chapter concludes with a reflection on possible
hurdles and objections when it comes to forging new
approaches to measuring sustainability at an internati-
onal level.

What structure and criteria for international comparability are possible and what are uncertainties and ob-

jections of this concept?

Internationalization

Regional adaption three steps

‘asking the same questions’

think global - certify local ~ page 04 -4
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4.1 Case study of Hyderabad India - sig-
nifying rapid urbanization in developing
countries

Rapid urban development and increasing land use

due to brisk population and economic growth is the
phenomena of the 21st century and can be observed in
particular in India.

Hyderabad is India’s sixth largest city and a metropolis
with an estimated population of 7 million, compared to
4.3 million in 1991. It is expected that the Hyderabad
Urban Agglomeration, which comprises the Core City
Area and the quickly urbanizing surrounding muni-
cipalities, will reach a population of 13.6 million by
2021.“(Hoffmann, 2013) ,The growth was pushed by
economic reforms that promoted foreign and national
investments in order to transform Hyderabad from
traditional manufacturing towards a knowledge-based
economy. More than 500 IT companies are located in
Hyderabad and from 2004 to 2008 the economy grew
at an average rate of 8.73%.“ (Hoffmann, 2013)

As in all megacities in India, Hyderabad faces severe
environmental challenges like air pollution, the genera-
tion of solid waste, as well as the overexploitation and
pollution of water resources.

The accelerated urbanization resulted in unplanned and
uncontrolled growth and has had dramatic negative
effects on the environment and humans themselves.
,Cities like Hyderabad are facing serious shortages of
power, water, sewage treatment, developable land,
housing, and transportation combined with dramatic
pollution, poor public health/educational standards,
unemployment and poverty.” (Teubenbock et al., 2008,

p.1)

TABLE: WIDENING GAP
Demand will keep outstripping supply
Total demand Net supply Deficit Deficit

(MLD) (MLD)* (MLD) (%)
2006 1,325 931 394 30
2011 1,732 1,267 465 27
2016 1,833 1,435 398 22
2021 1,933 1.603 330 17
2031 2,188 1,955 585 27

Source: Camp Dresser and McKee International Inc 2005, The Hyderabad
Wastewater Regycling Project, for the US Trade and Development Agency and the
Hyderabad Metropolitan Water Supply and Sewerage Board, Hyderabad

Notes: *After accounting for 18 per cent leakage (technical loss); MLD: million
litre daily

A FIG. 04-1:
the widening gap between drinking water demand and supply
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»Although provisions have been made towards favou-
ring compact mixed use development within a mas-
terplan context, the main form of urban development
in Hyderabad can be considered as uncontrolled and
individualized without appealing to masterplan provi-
sions. This led to limited open space, encroachment on
existing lakes, wetlands and parks, as well as building
densities beyond legal restrictions.” (personal conver-
sation with Hyderabad Urban Development Authority,
2013)

In reaction to the increasing severity of depleting water
bodies, activist groups have developed a network of
experts.

In one of the interviews conducted for this study, Dr.
Jasveen Jairath , founding member of SOUL (Save our
Urban Lakes), stresses the correlation between cor-
ruptive land developers ignoring building regulations
and government institutions not doing anything about
it. The often practiced building of a project before
providing infrastructure has led her to believe, that a
decentralized approach to technology provision as well
as policy implementation with a strong community
empowerment factor needs to be in place. Jairath’s
opinion is widely called for (cf. CSE, policy papers), but
may take time to implement as the speed of urbaniza-
tion is increasing. ,,The content of the rights discourse
needs to incorporate issues of equity, sustainability and
inclusiveness, alongside socio-political concerns of ef-
fective decentralization and substantive empowerment
of all water users.” (Madhav,2007,p.19)

As ,stories of encroachment of water bodies by the real
estate agents keep on appearing in the local press quite
frequently.” (Ramachandraiah,2004,p.16) and water
bodies are disappearing, the call for a comprehensive
enforceable masterplan is undoubtly needed. ,The Nati-
onal Commission on Urbanization has also observed
that we should be developing water bodies within city
areas to feed reservoirs and/or permit groundwater
recharge, instead of constantly searching for new and
distant sources of water” (Ramachandraiah,2004,p.23)



4.1.1 Hyderabad and its water sources - deple-
ting and polluted

Hyderabad is the capital and largest city of the southern
Indian state of Andhra Pradesh. At an average altitude
of 542 metres, much of Hyderabad is situated on hilly
terrain surrounding artificial lakes, such as Hussain
Sagar—predating the city‘s founding—north of the city
centre. According to Képpen Hyderabad has a tropical
wet and dry climate (Rubel and Kottek, 2010), bor-
dering on a hot semi-arid climate. (Rubel and Kottek,
2010)The annual mean temperature is 26 °C; monthly
mean temperatures are 21-32 °C. Summers (March—
June) are hot and humid, with average highs in the mid
30s °C; maximum temperatures often exceed 40 °C
between April and June. Winter lasts for only about 2
1/2 months, during which the lowest temperature occa-
sionally dips to 10 °C (50 °F) in December and January.

(IMD, 2013).

According to the India Meteorological Department

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

Generation

97%

THE SEWAGE

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
A FIG. 04-2:

Water / Excreta Survey, 2005-06,
(CSE, 2006 as cited in Deccan, 2012)
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(2013), heavy rain occurs from the south-west summer
monsoon and falls between June and September, sup-
plying Hyderabad with most of its annual rainfall (812.5
mm (32 in)). The highest total monthly rainfall, 181.5
mm (7 in), occurs in September .The heaviest rainfall
recorded in a 24-hour period was 241 mm (9 in) on 24
August 2000. (IMD, 2013)

Hyderabad lies close to the edge of the Krishna—Goda-
vari basin boundary, north of the Musi river, which is

a minor tributary of the Krishna river (cf. Fig. 04-1 and
Fig. 04-4). The upper catchment of the Musi river has
been regulated by two dams, Osman Sagar and Himayat
Sagar, which provide water to the city. Downstream
from Hyderbad the Musi has become a wastewater ri-
ver, and otherwise has little natural flow. (see Pic. 04-3)

,Over the years, these waterbodies became cesspools
of waste from Hyderabad, while the city’s search for
water took it further and further away. Today, Hydera-
bad draws its water from the distant Nagarjuna Sagar
Dam, over 100 km away, and has to fight for it: farmers
dependent on the reservoir are angry at the city for ta-
king away what they see as theirs. With costs of water
supply increasing and sewage choking its waterways,
Hyderabad is desperately searching for answers.” (Dec-
can, 2012, p. 334)

»As per the Bureau of Indian Standards, 1S5:1172-1993, a
minimum water supply of 200 litres per capita per day
(Ipcd) should be provided for domestic consumption

in cities with full flushing systems. In the Tenth Plan
(2002-07), for megacities like Hyderbad with planned
sewerage systems, the recommended minimum water
supply level is 150 lpcd.“(Wakode, 2011). ,,However
according to the data collected from field surveys, the
domestic water consumption per capita per day is 96.2
It.” (Shaban, 2008). , The quantity of water consumed

in most Indian cities is not determined by demand, but
the supply. The water supply in Hyderabad is a mix of
adequacies and inadequacies, with multiple agencies
pitching in to meet the needs. The municipal corpo-
ration supplies water to the majority of households

one in every two days. Water tankers and bore-wells
compensate for the deficiency of municipal water in the
city. Approximately 11% of households in Hyderabad
are dependent on tankers (water reservoirs) for their
water supply, and of this, 46% are dependent on private
tankers.” (Shaban, 2008 as cited in Wakode, 2011)
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4.1.2 Wastewater management

The sewerage of the city and its new growth areas is a
story of neglect and disrepair. (cf. subchapter 4.1.1)

,The original sewerage network was built in 1931 to
serve an area of about 54 sq km and a population of
about 0.4 million. The system was connected to two
main intercepting sewers — on the south and north of
the Musi river. In 1985, it was remodelled, say city ad-
ministrators, to add five more sewers to the same sys-
tem. Its network of sewers is large — spread across the
sprawling metropolis over almost 2,400 km. However
by the city’s own admission, its coverage is completely
inadequate; large parts of the city are not even reached
by the sewerage network.” (Deccan, 2012)

Hyderabad’s plans for drinkingwater supply and waste-
watermanangement are accordant to India‘s Servicele-
vel benchmarks: In the case of drinkingwater, the goal is
to extend coverage 100 per cent by 2016 with a volume
of supply at 160 litres per capita daily. Until then the
duration of supply will incrementally increase from four
hours a day in 2011 to eight hours a day by 2016 and
achieve 24 hour water supply by 2021.

Hyderabad’s location in a semi-arid region has histo-
rically determined that life is sustained not by a river,
but from wells, tanks and lakes. The loss of these water
bodies due to urban sprawl is a critical factor in the de-
pleting watertable and the resultant water crisis faced

GROUND WATER DEVELOPMENT
RANGA REDDY DISTRIC
ANDHRA FRADESH

AREA BECOMMERDED FOR
— ARTIFIIAL FLACHARGE

HILLS
O] =afe
Critical

A FIG.04-3:

LEGEND
SROUND WATER DEVELOPMENT

0 semi-citical
H over-exploited

by many localities within the city.

The drying up of the lakes has had an adverse impact
on the recharge of groundwater, with the water table
dropping sharply in recent years. Further compounding
this issue is the continued pollution of the remaining
lakes. It is crucial for local water levels that any master
plan created for Hyderabad should focus on the lakes,
rock formations and hills that are such important ele-
ments of its natural environment.

Ramachandraiah points out in his paper ,, (...) the

fact that when the lakes of Hyderabad were common
property of the locals they were conserved, however
with growing statisation and privatization, these water
bodies have been lost.” In conclusion (...) he emphasi-
zes ,(...) an urgent need to get out of the reductionist
approach to water bodies - which first destroys them
for profit, creating a crisis which is resolved by drawing
up grand plans to bring drinking water miles away from
the river Krishna. Therefore it becomes imperative for
the urban planning bodies to include the sustainability
of the physical environment along with the planning of
the built environment.” (Ramachandraiah,2004,p.23)

Many of the interviews confirmed Ramachandraiah’s
findings about Hyderabad’s waterinfrastructural state.
As townships are being built to provide necessary
housing for a rising middle-class, water boards are not
keeping up with the pace and don‘t provide the neces-
sary basic infrastructure.

One solution, which is well described in the Indian
Green Building Council‘s certificationsystem for com-
munities, is the decentralization of waterinfrastructure
to the community level, with focus on rainwater harves-
ting and the reusing and recycling of wastewater within
community boundaries. (cf. ch. 2.1.5 Ecoblock)

[<70% |

{70 80%)
(80- 100% )
[ =100% )

Groundwater depletion in and around Hyderabad, CGWB, Government of India, 2007
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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

NIZAMSAGAR DAM
105 km

f§P000000000000000L 33000030000300000000000000000 0 MANJIRA-SINGUR

: Phases Il and IV,

1991 and 1993, 80 km
from Hyderabad

----- §.eoeeeee. MANJIRA
Phases | and Il, 1965
and 1981, 58-59 km
from Hyderabad

- OSMAN SAGAR
1920, 15 km from Hyderabad

Hussain
Sagar

Hyderabad

Musi river

CAPACITIES AND SUPPLY ,
Source Designed Maximum
capacity supply
(MLD) (MLD)

Osman Sagar 115 40-68
Himayat Sagar 91 40-50 ;
HIMAYAT SAGAR
Manjira Phase | 68 68 1927, 9.6 km from
Manijira Phase Il 135 135 BRI
Manjira Phase IlI (Singur) 171 171
Manjlra Phase IV 176 176 KRISHNA PHASE I ..... R
(Nagarjuna Sagar project)
Krishna Phase | 410 261 2004-05, 116 km from
Hyderabad, to bring 130 MLD
Groundwater 115 by 2021
Total 1,000-1,044
WHERE THE WATER CAME FROM OVER TIME
Source Osman Sagar Himayat Sagar Manijira-1 Manijira-Ii Manijira/ Manijira/ Krishna
Singur-lll Singur-1IV
Year of commissioning 1920 1927 1965 1981 1991 1993 2004
River Musi Esi Manijira Manjira Manijira Manijira 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)

Sources: Anon 2006, Hyderabad City Development Plan, INNURM 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

A FIG.04-4:
Hyderabad’s water sources, 2007
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4.1.3 The Indian Green Building Council in
Hyderabad and typical townships

The Indian Green Building Council (IGBC) was formed
by the CIl (Confederation of Indian Industry) in 2001
and is spearheading the green building movement in In-
dia. Cllis an all India Apex Industry Association, formed
over 118 years ago.

The IGBC headquarters in Hyderabad is housed at Cll —
Sohrabji Godrej Green Business Centre and has partne-
red with the Government of Andhra Pradesh in cons-
tructing its Green Business Centre building. With the

Cll as a strong lead partner, various other stakeholders
from the construction industry such as builders, devel-
opers, architects, engineers, consultants, and students
are part of IGBC’s initiatives.

At the outset, one of the main IGBC initiatives was the
launching of various rating programmes to suit different
types of construction such as government buildings, air-
ports, banks, corporate offices, educational institutions,
factories, residential complexes, SEZ’s, townships, etc.
As a founding Member of the World Green Building
Council (WorldGBC) and MoU partner with the US
Green Building Council (USGBC), most of the rating
systems, including the CS for communities, were taken
from the USGBC and adapted to regional conditions.
,With 1642 members and 1200 accredited green pro-
fessionals, 35 student chapters as well as being ‘widely
supported by various Government Bodies (ex. Ministry
of Urban Development, Ministry of Environment &
Forests, Ministry of New and Renewable Energy, Hyde-
rabad Metropolitan Development Authority (HMDA),
Delhi Development Authority), the IGBC can be defined
as ‘a success in the context of the vast amount of const-
ruction activity happening across India...[...] demonstra-
ting that ‘going green’ is not only ecologically beneficial
but economically attractive.”,, (IGBC, 2013)

Hyderabad is one of the rapidly urbanizing cities in
India, with new township developments currently in
both the planning and construction stages. Various sites
of such typical development typology (cf. ch. 2.1.5) in
and around Hyderabad were visited during the author’s
stay at IGBC.

The projects were visited to get an understanding of
township development and the approach to watercycle
management of such townships. A total of 4 projects in
different phases were visited. 3 projects were already
in operation with two of them being certified. One site
was registered to get certified and was in construction.
In discussions with project developers, engineers as
well as operations and maintenance (O&M) teams a
best practice understanding was amplified and obvious
or potential shortcomings in the execution of it dis-
cussed.

One IGBC platinum pre-certified township known as

Alien Space station was also visited. Alien space station
is a larger development a few minutes outside of Hyde-
rabad, the project markets itself as an ‘intelligent living

chapter 4.0 - case study

space’ where a healthy and green lifestyle is guaran-
teed through the pre-certification by the IGBC. A total
number of 2182 apartments ranging from 1122 sft to
7674 sft. are accommodated in 83 towers, allowing for
80% open space in close proximity to a natural lake.
The project checklist by the IGBC reveals that the
project completes 11 out of 18 possible points under
the water efficiency category (Fig. 04-5). Mandatory
requirements for rain water harvesting and water
efficient plumbing fixtures are met. In addition, part of
the landscaped area was designed to be water efficient
with an irrigation system installed. Treatment and reuse
of wastewater as well as water metering are two of the
possible criteria of the certification system, but were
not applied.

According to a discussion with the development team,
the water demand of the community is to be met by

1 connection to Mandala damn, 22 bore wells on site,
the natural lake next to the project site, as well as
greywater-recycling. At this point in time, it was not
clear whether accordant treatment options for various
wastewater qualities were in place to meet the average
water demand target of 200I/d/person.

Taking into consideration the overall circumstances of
Hyderabad’s water shortage situation and insufficient
infrastructure, this project takes few alternatives into
consideration to try and meet the high target of provi-
ding 200l/d/person of drinking water to its habitants.

As this project will get into its operational phase in
2014, target values and measures may have to be re-
adjusted. Other townships have already gone through
the experience of having to re-adjust significantly due
to the reality in Hyderabad. Another township, Raintree
Park (RTP), was visited, and an interview with the O&M
engineering team revealed that the provision of an ave-
rage of 150 I/d/p had to be met by private watertrucks.
This situation was confirmed in several community
board postings complaining about the ,, ... promise of
uninterrupted water supply not being met.” (Rain Tree
Park Messsage Board, 2013)

»Residents were given the impression that there is an
agreement between Sitco and Huda for water supply.
However, the residents are facing a severe shortage of
water and are forced to pay private agencies for supply.
There is no proper planning of lifts, water sumps and
bores, as well as no swimming pool maintenance. The
seepage problems have not been rectified [...] and wa-
ter treatment plants are not working.” (Rain Tree Park
Messsage Board, 2013)
This is a typical situation in Hyderabad in the recent
years as newspaper articles confirm. ,The pitfall of
residents using private watertrucks to guarantee
their watersupply is the inability to estimate the true
waterdemand, not only at the township level, but also
municipal level.” (The Hindu, 2013)
Interviewees pointed out that the fragmentation of the
various watersources makes it hard to keep track of a
cohesive picture of necessary intake and output.
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Raintree park by Malaysion township developemt:
township in operation in Hyderabad, India / 2013, Jurleit



RTP community mentioned in the interviews that the
next steps for the township would be the installment of
watersaving appliances with metering devices.

This situation tells two very important points:

Any certified project without a well informed O&M

is likely to fail, because new technologies need pro-
per training of staff. The second point is the residents
themselves: If they are not aware of benchmarks and
technologies, any system will ultimately fail over the
long run, as studies show ,that behavior account for
51%,37%, and 11% of the variance in heat, electricity,
and water consumption.” (Gill et al 2010) Deuble and
de Dear point out ,that ,greenoccupants’ who have

a predisposition towards environmental issues, will

be more forgiving and tolerant attitude to the perfor-
mance of a building.” (Deuble and de Dear, 2010).

As ,the culture of wasting water in these communi-
ties needs to be seriously addressed” (Giri, personal
conversation, 2013), the culture of marketing new
developments as having the necessary infrastructure
to allow for high water consumption, coupled with lush
irrigated greenery and swimming pools does not accu-
rately reflect the current conditions. These projects are
a blatant example of cases where the feedback loops in

prototypical Community /
township, Alien space station

Project type

++++PLANNED++++++ VS.
waterdemand  200l/d/person
infrastructure / watersupply

e 1 hook up to Mandala damn

e 22 borewells / groundwater

e natural lake

e groundwater

e greywater recycling, biotreatment pond
e sewage 100 % recycled

,extract from the marketing brochure’:

Rain water harvesting thereby increasing ground water
table

100% waste water treatment

treated water for flushing, gardening etc. (through
sewage treatment plant), thereby decreasing the con-
sumption of fresh water and to prevent water crisis

Reverse osmosis and UV treated water for drinking and
water softener to prevent scaling and for healthy hair
and skin

Separate plumbing lines for fresh water and treated
water takes care of hygienic factor
A FIG.04-5:

typical township - planned (ex.: Alien space station) and in operation (Raintree Park)
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planning for Best Practice Water Infrastructure are not
yet considered during the planning and/or certifying
process. A community water budget that does not take
into account Planning Steps P.S 1.1 — 1.4 (cf. subchapter
2.2 conceptual framework of key planning steps for
community water cycle management) will not be able
to provide the necessary long term water supply. The
wide gap between project marketing, set target values
during planning and pre-certification stage, and pro-
jects in operation show the indispensible need for data
collection and consequent target value re-evaluation
process. (cf. subchapter 2.1.7 — Indicators for measuring
progress)

In general, site visits gave an impression of the overall
status quo in building green and the efficiency of certi-
fication systems. Data was available on a limited basis
due to confidentiality agreements and sensitivity of
data as well as the rather short stay in India. Actual data
retrieved was too fragmented to be able to verify KPI
computation (cf. Table 04-01). So far, data was produ-
ced based on a local understanding of best practice and
what was requested in the CS. The cycle of target value

Project location: Hyderabad / India

++++IN OPERATION+++++

200l/d/person with interrupted supply
supply gap covered by private water tankers

waterdemand

infrastructure / watersupply

e 1 hook up to Mandala damn - leakage rate 40 %

e 22 borewells / groundwater - only 11 bore

wells are working

e natural lake - encroached and polluted, no capacity
during dry season

e greywater recycling, biotreatment pond - in operation,
blooming, low waterlevel

e sewage 100 % recycled

WATER EFFICIENCY

WE M 3
andatary Rairwater Harvesting, Rool & Non-roaf, 25%  Requirad Required

Requirement 1
WE Mandatory e ‘ : B
HheliipamAnEs! Water Efficient Flumbing Fiature Required  Required
WE Credit 1 Landscape Oesign: 2%, §0% ? b
WE Cradit 2 Management of lrigation System 1 i
] Rainwater Harvesting, Fond & Nan-roof,
e Cod ] 5%, 75% 3 4
WE Cradit & ‘Watar Efficsent Plurnbing Ficture: 25%, 25% 4 &
Waste Waler Treatment and Rause:
WE Credit §
: 100°% & 50%, 95% o y
WE Crodit & Walar Mataring

=

Rl & a
P
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against measured value evaluation was not possible at
this point in time for the four visited sites.

The difficulties of obtaining data are extensively confir-
med and discussed by other PhD students (Kansara, T.
Ridley, I.,2010 - Post Occupancy Evaluation of Building
in a Zero Carbon City. GCREEDER, Jordan) and are also
well described in the just recently published handbook
for Service level benchmarking, Ministry of Urban deve-
lopment, India.

4.2 Internationalization - finding a
common language for comparabilty

The term internationalization is not yet clearly defined.
Subchapter 3.4 showed that the term was mainly used
when it came to describing the market expansion of
certification systems and their overall global presence.
Only the DGNB clearly distinguishes between internati-
onal and regional levels. International meant to provide
a so-called core CS as a basis for regional adaptation.
(cf. Fig 3-21)

In a broader sense internationalization can be seen as
a common ground or language in order to allow for
global discussion on global issues.

A discussion spearheaded by the WorldGBC, lots of
thought has been brought into the topic. What the
WorldGBC manifested in its mission statement as an
instrument for a better understanding when it comes
to sustainability, has been pondered about by many
respected leaders in the field:

Mohammad Asfour of the Green building council in
Jordan states in one of the interviews conducted:
“Regarding a common language, we were also part of
something called the Unit Sustainable Buildings and
Climate Initiative (USBCI). This is an initiative based in
Paris, and | used to chair the advocacy committee. We
met a few years ago, and we were thinking of finding a
way through which a rating system could be translated
into another. Meaning what a silver in LEED means

in BREEAM, for example. As a consequence USBCI
developed something called common carbon metric.
We were thinking of how we could link a rating tool to
carbon emissions and if you could do that, then you
could translate it into any other rating tool. We had
expectations, but this did not go through. You could use
carbon as a common language, but then again, green
buildings aren’t limited to emissions, there are different
aspects. Again, because a lot of the people who worked
on developing rating systems concentrated more on
the emission perspective, you'll find that a lot of rating
tools miss important things such as the biodiversity
component. So if the common language is carbon, it’s
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not enough. Even if it was possible, it’s not enough.”
(Asfour, personal conversation, 2012) Asfour describes
two phenomena: one to be able to compare factual
information globally and trying to find an equivalent for
it (CO2 footprint) and the other to compare different ra-
tings amongst each other (best in class in India vs. best
in class in Germany).

What Ricaurte calls ,,strange equivalents in sustainabi-
lity reporting” (Ricaurte, 2011) Kather in his thesis con-
firms, that measurements in sustainability need to be
understandable. Where rating systems just like carbon
foot printing can be quite alienating when it comes to
communicating achievements, he suggests to use more
tangible numbers (e.g. liters per day per person): “At
present the conveyed information used to inform the
public and users [...] is a single number of pearls. For
someone who has no understanding of the benchmarks
used this number would not be meaningful, as it is not
transferrable to generally known and used indicators.”
(Khater, 2013, p.83) He therefor suggests adding more
data to better convey helpful information beyond the
level of rating achieved.

In his dissertation, Mdsle describes internationalization
as “the necessity to compare national reference and
target values against each other and rate their relative
utilization of potential against one another and there-
for provide international comparability.” (Mésle, 2010,
p.67)

Even if it is possible to compare the utilization of
potential against reference and target values in a given
CS, the question arises what conclusions can be drawn
from such results and what further proceeding derived
from it. For example: the drinking water consumption in
an American goes down from 200 to 150 |/p/d, resul-
ting in an absolute utilization of 501/d/p and a relative
utilization of 25% against the target value of 1501/p/d.
In an African state, drinking water consumption needs
to be reduced from 30l to 20l/p/d, equaling an absolute
of 10l/d/p and a relative utilization of potential of 33%.
The utilization of potential in the African example is
higher than in the American example, and should there-
for be rated higher. However the percentage difference
does not represent the necessary adaptation based on
absolute values just yet. Here, Mosle suggests the coup-
ling of adaptation variables in order to represent the
true complexity of the effort for the sake of meeting the
target value. Even if after adaption of the % weight, the
African example may get a 66% utilization of potential,
as the impact and expenditure to reach the new target
is much higher than in the US example, the true rele-
vance of this result is questioned.

What Asfour described as awkward trials to compare
and others as rather alienating procedures for the sake
of comparing, leads to two main conclusions:



¢ Consistency and relate-ability amongst means of
measuring sustainability is a key component that is
often lacking. Therefore, stick to tangible data for infor-
mation dissimilation and comparability

e Leave the layer of rating target achievements at a regi-
onal or comparable multinational level, where circum-
stances are actually comparable with each other

Internationalization consequently has to standardize
or harmonize, as strategically defined by the following
steps as presented by Trinius in a CEN workshop for
ISOs sustainability standardization strategies:

-Relates to other standards (ISO)and directives or poli-
cies (CEN)

-Harmonizes existing approaches

-Is a consensus-building process

-Is a participatory process stakeholders

-Is performance based rather than prescriptive

Under this premise, the paper seeks to help create an
easily understandable and tangible measurement sche-
me for common comparison, and provides two tools:

- Best Practice framework of key planning steps (cf.
subchapter 2.1.5 and 2.1.6)
- Key Performance Indicators (c.f. subchapter 2.1.7.1)

The framework developed in chapter 2 provides the
ground for a common language by ‘asking the same
questions’ (Dickhaut, personal conversation, 2013). KPIs
derived from that framework are the tools in order to
promote, monitor and report on sustainable develop-
ment progress.

Equipping national GBCs with these tools (KPI and
best practice planning framework, cf. subchapters 2.1
and 2.2) enables them to set their targets and national
agendas within an aligned global understanding. They:

¢ Help to identify main trends in selected sectors (wa-
ter cycle planning) with global relevance

e Facilitate the preparation and monitoring of plans
and data (PSR, cf. subchapter 2.2)

e Facilitate reporting on the state of sustainable de-
velopment to decision-makers and the general public,
both domestically and internationally;

¢ |dentify national and appropriate cross-country
dialogue

e Help to assess the fulfillment of governmental goals
and targets, and in the revision of set goals and targets
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4.2.1 Regionalization

If ‘Internationalization’ is defined as a process of
harmonization in order to establish a common
ground for discussion, it can be seen as a first
step towards regional adaptation. Through inter-
nationalization, a product is designed in a way
that it can perform properly when it is modified
for the use in different locales. Internationali-
zation then refers to the process of adapting in
order to simplify and optimize the localization
process.

Regional adaptation is therefore based on the
Best Practice framework of key planning steps
and agreed upon Key Performance Indicators.
The actual adaptation process means adjusting
targets to different national reference standards
as well as local strategies and conditions such as:

— Environmental, economic and social preconditions
— Legal and regulatory framework

—Societal demands

— Political priorities

— Cultural context

— General development perspectives

Regional adaptation towards globally agreed
upon Best Practice understanding and interna-
tional comparability is outlined in the following
steps:

STEP ONE -
towards international comparability

- Align / add / reformulate local CS with Best
Practice framework of key planning steps in
order to be able to act on an international stage
(“asking the same questions”)

- Cater CS and computations towards feeding re-
sults into globally agreed upon Key Performance
Indicators

- Install monitoring and evaluation mechanisms
to report back to the international platform

- Define appropriate Cross Country Cluster dia-
logue partners to accomodate global knowledge
exchange
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STEP TWO -
regional adaptation of certification system

Regional adaptation towards successful regional imple-
mentation is a second step, and relates to what Mdosle
describes in his scheme for regional adaptation (Moésle,
2012, p.91):

- After national CS is aligned with BP framework, factor
in national conditions and define mandatory criteria for
national CS

- Set impact factor for each criterion / weight crite-

ria against each other according to regional/national
conditions

- Set benchmarks and target values according to regio-
nal priorities

This paper does not consider Mdsle’s concept ‘proce-
dure of regional target value relative to global target for
comparability reasons’. (cf. Mosle, 2010, p.67)

STEP THREE -
roadmap towards total regional success

The last step towards ‘regional success’ is considering
the various influencing factors of sucessful CS imple-
mentation.

This roadmap takes into account the various associated
stake- and shareholders in the process and identifies
the necessary business segments important in the
capacity building process. Examples of the Indian case
study are described in the following subchapter and
shown in Fig. 04-6 and 04-7.
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4.3 Case Study Indian Green building Council - Hyderabad, India:
steps to elevate to the international level and guarantee ,regional success’

Based on the three steps described in subchapter 4.2.1,
IGBC’S new township rating system shall perform the
following adjustments:

At first missing planning steps according the Best Practi-
ce framework of key planning steps should be added.
The analysis of the certification systems in general and
IGBC's in particular show, that criteria often stand se-
parate from each other despite coherencies, necessary
feedback loops are missing; this ,linear approach’is not
representative of the complexity of sustainability

(see 3.2.3 for example and FIG. 03-13 for overall system
structure). Credit 1 ,Harvest rainwater to enhance

the groundwater table and reduce municipal water
demand’ (IGBC, IRM Credit 1) was used as an example,
where a criterion intent demands two opposing actions
and consequently a clear goal is skewed. The results
summary (cf. Table 03-1) of the analysis recommends to
add the following points to the system in order to cater
to Best Practice framework of key planning steps :

e wateravailabilty concept with described variables
(internal, external, primary, secondary) against demand
benchmarks

e distinguished treatment levels for appropriate uses
and return to the environment

These findings are confirmed by interviews taken
during the stay at the Indian Green building council
(IGBC). In a talk with IGBC staff it was said, that ,, here
it is important to rate the actual water supply source”
(Giri, personal conversation, 2013) Planning steps 1.1
through 1.4 suggest to identify available internal and
external water sources and prioritize them according to
,a ratio of internal and external primary sources, with
the resources to be prioritized according to technical
and energy expenditure. , One of the most important
challenges to tackle is the water shortage problem we
are facing. Rainwater harvesting will have to be a man-
datory requirement with a significant impact factor in
the certifying process. This coupled with rigid bench-
marks for water consumption will effectively help save
our very limited freshwater resources.” (Giri, personal
conversation, 2013)

Another step of CS adaptation towards international
comparability is oriented along 9 identified Key Per-
formance Indicators (KPI) for watercycle community
planning. The analysis of the CS showed that most
calculations in the CS computed the necessary variables
in order to serve the KPlIs. (cf. subchapter 3.3).

A procedure however, to obtain, collect and interpret
data however is not established yet and is seen as an

essential part for continuous success (cf. chapter 2.1.7,
Fig. 02-11, Fig. 04-8)

In addition, the reporting to a higher / umbrella organi-
zation such as the WorldGBC is a necessary installment
to continue the discussion at a global level (cf. chapter

4.2, Fig. 04-6)

The third step is described as ,total regional success’
and involves the broad spectrum of necessary stake-
and shareholders.

One interviewee pointed out the importance of Post
occupancy evaluation (POE) and the involvement of re-
sidents as a checkpoint of how green the project really
is: ,,Another very important aspect missing in the CS is
to set actual benchmarks for consumption. However, it
is not enough to require low flush toilets in the certifi-
cation systems when you later on realize that residents
demand up to 200 | per person per day.” (Anand, perso-
nal conversation, 2013). ,This aspect is just one of many
reasons to put Post occupancy evaluation (POE) on the
top of our priority list for green building activity and
rating. We need to make sure even more, that green
building is an economical success by involving and
educating residents and associated project developers.”
(Anand, personal conversation, 2013).

,Educating green’ is well described in a network Austra-
lia news article on ,India‘s youth: ,The quality of higher
education in India is poor. Accreditation for universities
and colleges is voluntary, and a bill to regulate them has
spent the past three years caught up in a parliamentary
logjam.” (Australia network, 2013), which ultimately
leads to students ,,not learning what the new technolo-
gies and market is about”. (Australia network, 2013)
IGBC's broad and widely recognized student initiatives
are a response to this gap.

As described in subchapter 4.1.3 IGBC's association
with the Indian government and planning authorities

is a formal act and basis of a mutual understanding,
however ,, We have a long way to effectively work

with each other ahead of us: If you are familiar, which
you are, with the green building movement all around
the world, there’s a lot of politics associated with the
issue because there are different players. There are
organizations like us, which are membership-based,
there are government entities, which have authority,
and then there are these engineering syndicates, etc.
So, ensuring that everyone is on the same page might
be difficult to achieve. In our case, when we started

we faced many challenges and problems because they
felt that we were intruding into areas that weren’t our
areas. So the engineering syndicate that has something
like 100,000 members felt that it was their responsibili-
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ADAPTATION PROCESS TOWARDS INTERNATIONAL COMPARABILTY:

e consensus-building process on harmonizing b
approaches and formulating commonly agreed Best
Practice procedures (cf. ch. 2.2)
i
e determine KPI based on Best Practice procedure
and relating to other established standards and
organizations (cf. ch.2.1.7.1) |
STEP ONE ‘*
e compare national CS with com-
monly agreed Best Practice procedu-
res and potentially add to it v
e Does the existing CS compute KPI /
Indicator variables in order to report
to WGBC?
i - KPIs to be retrieved every X months for consistent
CS adaptation monitoring and forecasting
to include
Indicators
Does the existing CS have monito-
ring requirements for continuous -
data supply / POE every X years
- v analyze, document and visualize submitted data for
- comparison and result interpretation
add monitoring (cf. Fig. 04-9 + Fig 04-10)
SISO v
ﬁna!Iize adapted CS ar\d submi.t' give recommendations for
Indicator-sheets, project specific, to policy, GBCs, CS development
WGBC
|
REGIONAL ADAPTATION PROCESS AND
STEPS TO ,REGIONAL SUCCESS":
STEP TWO
e set national benchmarks and targetvalues based on:
climate, culture, technologies, development patterns...
e determine weighting and impact factors of criteria
e install rating mechanism
STEP THREE
create roadmap for overall regional success (cf. Fig. 04-7)
‘¢
formulate mission statement and requests to discuss institutionalize cross-country clusters (CCC S)
dedicate expert group for for knowledge exchange based on =
CCC (cross country cluster round) common conditions and challenges
A FIG.04-6:

Steps towards international comparabilty
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ty. The main government R&D facility in the country felt
it was their responsibility. The national building council,
which issues building codes, felt that it was their res-
ponsibility. So there were several organizations that felt
it was their responsibility. There’s a certain philosophy
that everybody in this field | assume would understand,
which is that when you mention the word green, it does
not just have to do with the relation between you and
materials, between air and water, etc. It’s also about es-
tablishing harmony with your human surroundings. So
part of our guiding principles was to work with every-
body, not just to take sides. When we started there was
lots of resistance because all these parties should be
involved. Then gradually, one organization by the other,
they became more aware of what we were doing and
less aggressive.” (Anand, personal conversation, 2013)
The following two Figures graphically show the imple-
mentation of the described three steps. Fig. 04-06 ,To-
wards international comparabilty’ concentrates mainly
on step one and outlines necessary steps national
GBC's must undergo in order to be able to report back
to the WorldGBC. At the same time, WorldGBC’s tasks
and responsibilities are outlined. Fig. 04-7 ,Roadmap to
total regional success’ gathers the important aspects
which are key for an overall regional implementation of
the green building and certification aspect. Here, GBC
business segments and the various other layers, such as
involving partner from academia and research, indus-
try and planning, are put into context for successful
capacity building. The proposed process framework is
back up by quotations and sources of indian partners
and interviews.

— ln‘_

Cross-Country-Cluster for watercycle planning in commu-.

nities

&

']
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A FIG.04-7:
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initial
proceedings
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country specific
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sustainabilty progress
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A difficult exercise in sustainability assessment is the
collection and processing of data. At this point no CS
has a refined procedure to collect data, nor is there a
set of agreed upon indicators for performance measu-
ring and reporting.

In the Indian handbook of benchmarking the need to
institutionalize this effort is described, otherwise “ good
means will get lost eventually”. The challenge of the ac-
ceptance and capacity of such an undertaking at all le-
vels is questioned in the book, as such an “initiative will
only sustain through the understanding and willingness
of all stakeholders to participate.” (Handbook bench-
marking, 2012, p.19). The necessity is clear: not only do
projects themselves tell their own story, the handbook
points out that the process of performance monitoring
and evaluation against agreed targets is essential to
understand the dynamics of the industry.

What was mentioned in Facilities Net Magazine’s article
‘Using Post-Occupancy Evaluations to Fine Tune Green
Design’ is the next step to be undertaken in sustainabi-
lity assessment: “With the critical mass of (...) certified
projects that have now been built, the million dollar
question is, how well are they working?” (facilitiesnet,
2013)

The site visits in India showed, that set target values will
have to eventually get measured against real data deri-
ved from POEs. As described in subchapter 3.1.4, at this
point no POEs seem to be installed as a larger revision
cycle, although the necessity is clearly confirmed with
interviewees at IGBC. Some individual efforts have been
made by the USGBC which initiated a POE campaign

“to connect building design, management and use to
achieve the best performance possible. The initiative
will include feedback mechanisms for building mana-
gers, owners and occupants so they can address gaps
between predicted vs. actual building performance.”
(facilitiesnet, 2013)

Such individual efforts may be a good start and in
subchapter 3.1.1 it was already mentioned, that “green
building is increasingly seen as a business opportunity”
(McGraw, 2012, p.15) because of lower operating costs.
It also says in the same article, “despite the importance
of business benefits for making the case for green
building investment, more than a third of global firms
are not using any metric to track their building per-
formance” (McGraw, 2012, p.47). Results reveal “the
endemic problem due to a lack of consistent measu-
rement and available tools” (McGraw, 2012, p.47) and
show the necessity of what the UN calls as the most
important in sustainability assessment and Sustai-
nability Indicator development: “Indicators and data
collection must be built using harmonized, recognized
international recommendations and guidelines, where
they exist, as benchmarks, and new recommendations

think global - certify local

and guidelines developed where needed, to ensure
general harmonization and consistency among the indi-
cators, international comparability and reliability over
time to assess trends. These methodologies and best
practices, comprising data sources, methods of com-
putation, treatment of missing values, regional estima-
tes, and so on, must be fully documented and readily
available.”(UN, 2013,p.21)

The problem of scattered indicator and performance
collection has been described well in reports by the
Ministry of Urban government, India. The following
challenges are repeatedly pointed out and strengthen
the argument for an umbrella organization that for-
mally coordinates activities and pools resources, in the
case of green building this would be the World Green
Building Council. Different sets of performance indica-
tors have been defined under different initiatives. The
definition or the assessment method may vary for the
same performance indicator, thus inhibiting inter-city
or intra-city comparisons. Most measurement exer-
cises have been externally driven (by agencies external
to the agency responsible for delivery against those
performance parameters), leading to the key issue of
ownership of performance reports. Most performance
measurement initiatives have not been institutiona-
lized, limiting the benefits of monitoring trends in
performance over time; and the process of perfor-
mance measurement has not been taken forward into
performance management. (points based on comments
by MofUD, India, 2012)

POEs can only be an effective tool if resources and data
are cohesively pooled together. They initiate the discus-
sion on “how buildings impact our world by working to
find more innovative ways to increase the partnership
between designer, owner, manager and occupant.”
(facilitiesnet, 2013) Their results will also allow for
informed decisions in target value re-evaluation, best
practice understanding and certification itself.

KPI management necessary steps “will be sustainable
(...) if disclosure, reporting, monitoring and perfor-
mance management feedback, incentives and disincen-
tives are also brought into the cycle.(p.16,2012) (...) and
if all stakeholders are taking part.” (Handbook bench-
marking, 2012 ,p.19, ) Fig. 04-8 shows the three levels
in KPI management: data generating, analysis and deci-
sion. At the data generating level, the operational units,
in this case townships, collect and generate raw data
then pass it on to the national GBC. At the analysis level
national GBCs analyze the raw data and collate this

into KPI sheets, which are forwarded on to the WGBC.
At the decision level, the WBGC analyze and evaluate
KPI, cross-reference this information with associated
country members and collate the information in a dash-
board format, supporting policy and decision making



at all levels of government. This feeds back down to
the analysis level as the resulting operational policies
and plans are established. Finally the loop is completed
as corrective action performance improvements are
undertaken back at the data generating level, creating
more data that will then restart the loop.

With the WorldGBC being a potential umbrella or-
ganization for KPl management, it falls under their
responsibility to create a reporting system including the
following tasks:

e KPI progress reporting towards targets
e KPI change management over time report
¢ KPl comparable charts— regional/project comparison

The difficulties of this proposal became evident during
the stay in Hyderabad where the attempt to test pro-
posed KPI and datasets at this point in time and under
described circumstances pretty much failed (cf. table
04-1). None of the pre-certified projects nor projects in
operation was able to provide data.

However, the exercise of retrieving and collecting data
is considered to be important as much as the visualiza-
tion of it is a crucial duty for informed decision making
processes. Two examples of a KPl web and a dashboard

Decision level

Decision level

national
municipalities
government

T

Analysis level

national GBC

Analysis level

T

DATA generating level

operational units:
townships
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are shown in the following figures: Fig.04-9 shows

one way to illustrate all nine KPIl in a web format with
indicators normalized to a range between +1 and -1.
This allows to see at one glance how a community has
performed in its watercycle management. The example
in Fig. 04-9 shows a community with targetvalues set in
red and values in operation in green. Onother possibilty
is to compare communities with each other. Here, it is
important to stick to communities which are comparab-
le based on the project quick facts shown in the figure.
Also, as pointed out in the subchapter on Indicators, a
comments / description section is necessary to provide
proper understanding of indicator result.

Another important tool for intelligently conveying infor-
mation is a KPI dashboard (Fig.04-10) showing progress
towards a target and change management over time.
With the visualization of raw data collection and mas-
sing at first, an understanding of measuring devices,
methodologies and frequency is at hand. Both figures
do not claim to be complete, they are examples only.

assesses ,'\ decisions on
evaluates supports policies
performance target values
i reports \ feedback

analyses, operational decisions
collates and plans
KPI

i reports

@eed back

capture data

corrective action
performance impro-
vements

translates to

Performance management will be sustainable only if disclosure, reporting, monitoring and
performance management feedback, incentives and disincentives are also brought into the cycle.

(p.16,2012)

A FIG.04-8:
KPI management system, based on HANDBOOK OF SERVICE LEVEL BENCHMARKING, ministry of urban development,
government of India
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Col-plan

Co1l- operational

Indicator Dimension
Water availabilty 1741
IN 1 -1 = high demand, therefor no wateravailabilty
+1 = no demand, therefor highest possible wateravailabilty
IN 2 internal vs. external resources /41
-1 = only external watersources
+1 = internal watersources
IN 3 freshwater vs. recycled water resources 17+1
+1 = only freshwater is used to cover demand -
-1 = no freshwater abstraction, only recycled water
IN 5
projected vs. actual demand %
IN 6 0
rainwater usage against demand %
IN7 9
wastewater to demand coverage %
IN'8 wastewater for re-use %
IN9 Wastewater treatment quality %

PROJECT QUICK FACTS

Project type  township
Project location Hyderabad

no. of residents

land use allocations
residential (m2)
commercial (m2)
open space (m2)

infrastructure
hook up to exisiting
none
community wide

climatic conditions
rainfall data
groundwater
surface water

IN 1
+1
IN9
IN 2
100% “
0
IN8 I ] | IN3
100% , f 0% -1 , +1
IN5
100%
IN7 .
100% % 230 %
,. A
COMMENTS IN 6
100%

for comments and explanation of Indicator results refer to comment sheet

attached.

note: as mentioned in subchapter 4.1.3, data availability was dependend tech-

nical, documentation and political circumstances

FIG. 04 -9:

A

EXAMPLE ONLY of a proposed chart layout - NO REAL DATA

KPI spider for 9 water-related Indicators in community planning - target compared operational values
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KPI - INDICATOR Co-IGBC-WCM-KPI- IN 5

EVALUATION SECTION

COMMUNITIES / WATERCYCLE MANAGEMENT

DATA SUBMITTED BY Indian Green building Council

WORLD GREEN BUILDING COUNCIL

PROJECT ID

RESULTS

goal raw data collection (1) progress towards target (2) change management (2)
sources of data metering at field level, 0&M

frequency monthly

visuelization

liters (in10)
/ month
9
8 -
7 +
6 4
5 47
. paaleg
3 -
2 -
1 4
0 T T T community

1 2 3 4 5 6 7 8 meter number

(1) data retrieved from field meters

1/d/c

200

180 I/

160
N

140
/» IGBC targetvalue
120

100

fl

80
60

40
20

'00

T T T T ,  year

(2) community water demand per per-
son per day against target value of 120 I/d/c

EXAMPLE ONLY of a proposed chart layout - NO REAL DATA

A FIG.04-10:

KPI dashboard showing raw data accumulation and actual versus target values over time
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Indicator Indicator name

Indicator 1
Water availabilty

Indicator 2
WA ratio

internal vs. external resources

Indicator 3
W prod

freshwater vs. recycled water
resources

Indicator 4 .

: projected demand vs.
D ratio (Gleick) basic human water demand
Indicator 5

D ratio projected vs. actual demand

Indicator 6

RW share rainwater usage against demand

Indicator 7

wastewater to demand coverage
WwWw prod g

Indicator 8

WW  cov

wastewater for re-use

Indicator 9

WWwW Wastewater treatment quality

treat

calculations with variables

WAI=R+G-D

R+G+D
WA i- WA ex

WArati0= .
WA i+WAex

W fresh— Wrec

chapter 4.0 - case study

variables

R= surface run off
G= groundwater resources
D= sum of demands of all sectors

WAi =internal resources are groundwater and surface run off

WA ex = external resources are inflows into the ecoblock
boundary

Witresh = freshwater abstraction

w prod = W Wrec. = recycled resources
Tes rec
. projected demand of community residents against
D i (Gleick) = w x 100 % Gleick BHW Indicator of
SOé/person 50 liters per person/per day per
D.. = D projected x 100 % projected demand of community disaggregated
ratio D actual subareas (refer to P.S. 2.1)

RW .. =-=—x 100 %

RW = rainwater as % of reliable run-off

WW Q 1 = untreated stormwater

WW Qx
Ww prod = —Ql x 100 % WW Q2 = greywater
WW tota WW Q 3 = yellow water
WW Q 4 = blackwater
WW Qx WWwW Q5= _agricult.ural wastewater
WW ., = T x 100 % WW Q7 = industrial wastewater
WW treat WW treat 1 WW treat 2 WW treat 3 WW treat 1: share of primary treatment
= ( ) x 100 9% ww treat 2: share of secondary treatment

WW total WW treat WW treat WW treat WW treat 3: share of tertiary treatment

DATA collection and computation for township Alien Space station Hyderabad .
based on disclosed documents and data conveyed in interviews / sitevisits

Indicator 1

-1 = high demand, therefor no wateravailabilty

target value: -0,3 / operational value: - 0,7

+1 = no demand, therefor highest possible wateravailabilty
comment: wateravailabilty based on groundwater and available stormwater run off was planned at - 0,3 with high demand at
relatively low availabilty, availabilty adjustment planned through damn connection as external source. After project is in operation,
availabilty goes down to -0,7 due to groundwater depletion and borewells not being operational

note: indicator varies significantly with dry and wet season, it is recommended to compute indicator on a monthly basis

Indicator 2

comment:

target value: -0,3 / operational value: - 0,7

-1 = only external watersources ; +1 = internal watersources
waterresources were planned to be 75 % external through a damn connection and centralized infrastructure ad 25 % through
rainwater harvesting. Project in operation is relying more so on external watersources to close the demand / supply gap. Water-
trucks deliver drinking water on a regular basis to fill up installed rainwaterharvesting tanks. Centralized infrastructure provides 3

hours of watersupply on average per day.

Indicator 3

comment:

N/A

-1 = no freshwater abstraction, only recycled water; +1 = only freshwater is used to cover demand

This indicator attests the potential use of recycled resources to substitute freshwater.

Because the use of recycled resources is very much encouraged in Hyderabad and also the CS for new townships, target value
was set at ???. Later on, in operation, the greywater recycling plant was not operational, however rainwater harvesting could

be accounted towards substituting freshwater.

A
TABLE. 04 - 1:

KPI computation of township development Alienspace station in Hyderabad
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DATA collection and computation for township Hyderabad - cont.
based on official government documents and data conveyed in interviews / sitevisits

Indicator 4 D proj. 7220[/d 100% — .
Dactual _ 501/d * 000 A40%
Indicator 5 D proj. 2201/d

x100% = 230%

D ratio D actual ~ 96 1/d

100 % = project target equals actual average drinking water demand

0% = theoretical value, where project would not need any drinking water

comment: Indicator is at 230% and is therefor much higher than the average drinking water demand, or else in India often daily
availabilty

here, the ratio between an actual demand against the project demand is calculation. The average drinkingwater consumption
per person per day in Hyderabad is at 150 liter (Govt. of India, 2002). Typical townships set their target values usually a lot high-
er, in this case to 220 liter. In operation, drinkingwater supply per day goes down to 96 liter due to lacking operations.

, The quantity of water consumed in most indian cities is not determined by demand, but by supply.” (Shaban, 2008)

Indicator 6

100 % = high volume of rainwater used in order to cover the demand

0% = low volume of rainwater used in order to cover the demand

comment: This indicator will vary significantly based on seasonal changes in wet and dry season as well as installed harvesting
tank capacities. Tank capacities do not take into account reliable run-off computations and therefor account to indicator on a
limited basis only

Indicator 7

100 % = wastewater quality Qx makes x% of the entire wastewater volume

0% = wastewater quality Qx has no share in total wastewater volume

comment: Indicator is at 64% for Q2/greywater and at 35% for Q4/blackwater

the indicator distinguishes a total of 7 wastewater qualities. Wastewater qualities WW Q 1 = untreated stormwater,
WW Q 2 = greywater WW Q 3 = yellow water and WW Q 4 = blackwater ;

Indicator 8

100 % = wastewater quality Qx makes x% against overall demand

0% = wastewater quality Qx has no share

comment: this indicator shows the potential of wastewater qualities to be used for freshwater demand reduction;

the indicator distinguishes a total of 7 wastewater qualities. Wastewater qualities WW Q 1 = untreated stormwater, WW Q 2
= greywater WW Q 3 = yellow water and WW Q 4 = blackwater.; IGBC new township CS encourages wastewater recycling to
substitute against overall freshwater demand (cf. page 03-30; CS analysis), therefore Indicator for certified projects shall be in
the higher range. Site visits showed technologies installed, however in operation they failed

Indicator 9

100 % = wastewater treatment quality WW treat 1 against total wastewater treated

0% = wastewater quality Qx

comment: Indicator is at x%

distinguished treatment facilities at various treatment levels were shown in one project including one greywater treatment
plant and rainwaterharvesting tanks connected to a bio retention pond. Data should be easily obtained by technology volume
capacity installed, however could not be computed at this point in time According to CSE survey, 2006, 70 % of Hyderabad area
is covered with sewerage connections at a total of 2 central sewage treatment plants, capacity at 133 MLD). This indicator is im-
portant for India, because of lacking sewage connection coverage and release of raw sewage in natural waterbodies (Musi river)
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Chapter 5.0
Conclusion

‘Statistics determine our world view. We measure what we treasure.
So statistics, however objective and accurate, are never value free
but focus on what various societies deem to be important goals and
values.” (van Dieren, 1995 Club of Rome p., 157)

This paper discusses the practice of community certification systems at an international level towards
gaining a best practice understanding of their ability to perform at a regional level. The main objective of
the dissertation was the development of a Best Practice framework of key planning steps for water cycle
planning in communities with relevant Key Performance Indicators (KPI) and the integration of both tools
into certification. The framework and KPI attempt to create a common ground of understanding at a global
level and therefore reduce complexities associated with the different approaches apparent in certifying.
Different approaches show the comparative analysis of selected CS. Critics, describing the brisk develop-
ment of CS as fueled by rapid urbanization, point out “signs of cracks and fissures (...) ranging from con-
cerns about the quality of multiple new services, to larger issues about maintaining environmental and
scientific integrity.” (Baker, 2004 ,p.2) One of the “cracks and fissures” of the selected CS is the lack of the
applicability of the systems at an international level.

The initial analysis of CS identified different methodologies to assess sustainability at the water cycle ma-
nagement level in the community. Stemming from the variety of national backgrounds, the lack of common
metrics and evaluation methods revealed, that the international certification systems sector is far from
being standardized. This raises the question of whether the systems operate towards commonly under-
stood best practices.

The status quo on internationalization showed that efforts have been made to cater to the international
market; however, without clearly distinguishing between international and regional strategy concepts. Only
the DGNB developed a so-called core system based on European standards, which is used as a base for
regional adaptation.

This paper considers CS as a tool to enable “comparability across places and situations” and “provide a
common ground for discussion.” (cf. Gallopin) A Best Practice framework of key planning steps was develo-
ped in order to speak the “same language and ask the same questions.” (personal conversation, Dickhaut,
2013) and working towards the goal of being able to compare certification systems internationally.

The framework was based on global key policy questions, commonly understood responses at planning and
policy levels, and what Trinius points out as an important part in sustainability standardization: to relate

to existing approaches and based on known and established sustainability indicators. (UNEP 1997, OECD
2008)

©think global - certify local



A total of nine KPI were derived from this framework as
tools to show, monitor and evaluate progress over time.
When comparing selected CS with the best practice
framework of key planning steps, it was revealed that
oftentimes ‘not all questions according to the frame-
work were asked.” Also, KPl were not explicitly repre-
sented in most CS; however, oftentimes the computa-
tions formed part of the certifying process that would
eventually feed into the KPI.

As such, frameworks and KPIs can be a valuable avenue
for industry collaboration and, ultimately, a platform

of agreed-upon metrics providing transparency. A total

of three steps towards international comparability and

regional success for CS were defined:

1.Catering to commonly agreed-upon best practice pl-
anning procedures and the installment of KPI; instituti-
onalizing a continuous performance revision cycle with
an umbrella organization.

2.The addressing of national and region specific condi-
tions and policies.

3.The design of a roadmap for total regional success.

A visit to Hyderabad allowed for the examination of
contextual building and certification alike. Several
interviews with green building staff and various other
stake- and shareholders gave insight into the status of
community water cycle planning at large, as well as at
the township level. Visited sites gave a picture of how
certification impacted the planning, construction, and
maintenance of the projects. Taking the status of the
township CS into account (derived from the American
system), conclusions could be drawn towards interna-
tional comparability and operational capacity. Green
building staff gave much insight into the further regio-
nal actions necessary to “make the case of certifying in
its entirety successful.” (Anand,personal conversation,
2013)

While sustainability aspirations and targets were often
set high, projects often failed to perform during their
operational phase. This phenomenon showed what
has been described in chapters 3.1.4,4.1.3 and 4.4.:
that CS are missing the installment of post occupancy
evaluations (POE) for the ongoing evaluation of KPI and
targets set.

The KPI developed in this paper could only partially

be tested because of limited data availability (cf. table
04-1): townships were either in planning or pre-certifi-
cation state and not all components of the best practice
framework were taken into account. In interviews, how-
ever, there was no apparent hesitation to provide such
data in the future. Older townships in operation could
not provide data because accordant metering devices
for results reporting were not installed yet.

The suggested KPIs were seen as positive installments
to further progress; however, the difficulty of insti-
tutionalization was pointed out as well. This is also
confirmed by the just-recently published Handbook for
Service level Benchmarks for water supply and was-
tewater treatment: “Systems for capturing key data
elements identified for Service Level Benchmarking
are not present in many cases at the field level.” (Gol
MofUD, 2012, p. 16)

Outlook - Fostering credibility of the
systems

The act of reducing complexity is not only necessary for
the ones using the system; it is essential for communi-
cating results to the public. In order for the layperson
to comprehend results, information may have to be
condensed yet further. The credibility of the system
may be compromised if the entire process of aggre-
gating information is not rendered transparent and
comprehensible. The responsibility towards the public
is one major aspect which can impact the systems’ right
to exist.

CS, at this point in their process, are following a regular
planning procedure and final certification process.
Some CS may demand a post-occupancy certification
for verification. The meaning of the data produced
during the CS process is left unexplored. Data is not
prepared in a way to communicate a certain outcome
and or progress.

In any case, for the standard and certification to be ef-
fective, continual attention is required. Like other policy
institutions, the organizations that create and certify
standards need to be able to learn and adapt. Techni-
cal standards need to be adjusted to take into account
advances in science and technology. There must be a
way to deal with any issues of credibility or legitimacy
that arise, as well as negative impacts. Additionally, it is
paramount that there be a way to adapt to changes in
the problem itself.

One of the fundamental challenges of these programs is
measuring impact. At best, most programs are focused
on obtaining an increasing share of the market. Several
interviewees pointed out that this may be used as a
proxy for environmental improvements, but without
more work to connect these programs to measurea-
ble, on-the-ground changes, market share alone is an
imperfect metric.

In the recently published McGraw Hill World Green
building trends report, it notes in the chapter titled
“Metrics used to measure benefits of green building”
that “Despite the importance of business benefits for
making the case for green building investments, more
than a third of global firms are not using any metric
to track performance from green building. (...) These
results reveal an endemic problem due to a lack of
consistent measurement and availability of tools and
expertise to help firms be able to make the full case for
green.” (McGraw, 2013,p.13)

Jane Henley, CEO of the World Green building Council
and widely recognized thought leader in the green
building industry, confirms: “Capturing more data on
how spaces perform and impact people is the next step
in understanding the value of green building.”(McGraw,
2013, p.60)



chapter 5.0 - conclusion

In the handbook Service Level Benchmarking, the
Urban Ministry of India points out similar limitations,
mainly due to the lack of performance monitoring not
having been institutionalized:

,Every sector has a few key performance indicators that
are understood by most stakeholders in that sector.
Similarly, in the urban sector too, there have been a
number of performance indicators related to urban ma-
nagement and service delivery that have been defined,
measured and reported. However, most initiatives in
performance management so far have been observed
to have some key limitations:

eDifferent sets of performance indicators have been
defined under different initiatives;

eThe definition or the assessment method may vary for
the same performance indicator, thus inhibiting inter-
city or intra-city comparisons;

*Most measurement exercises have been externally
driven (by agencies external to the agency responsible
for delivery against those performance parameters),
leading to the key issue of ownership of performance
reports.”

(Gol MofUD, India, 2012)

The function of an indicator is to compare current
conditions with set target values. The comparison of
both values will indicate a success or failure. When
deciding on an indicator, one main concern should be
the amount of data collection with respect to availa-
bility. Indicators that require an amount and effort of
data collecting which is beyond conventional methods
consequently will be dropped. Indicators also need to
be legible, up-to-date, concise and easily ascertained.

Any rating system or indicator system should never

be a finished product. In fact, it needs to be a flexible
system, open to changes and opportunities for optimi-
zation and further methodogical development. A global
set of indicators must, by definition, incorporate the
capacity to integrate different countries’ interests and
circumstances. (Lang,2007, p.119)

Ultimately, the credibility vis-a-vis sustainability of

the program is fundamentally impacted by the ability
of the institution to bring benefit to participants and
society. The installment of continuous revision cycles
and flexibility will confer the necessary credibility of the
systems.

Water scarcity is one of the defining issues of the 21st
century. In its Global Risks 2013 report, the World
Economic Forum identified water supply crises as one
of the highest impact and most likely risks facing the
planet.

This issue, directly coupled with global accelerated
urbanisation, needs to be addressed on various levels.
As CS have become powerful tools to encourage ‘green
building” over the last years, they can have a direct
impact on designing future ‘smart’ urban water net-
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works —when used properly. This necessitates that CS
contain set targets, collect data, and monitor results
in an intelligent and continuous cycle of revisiting and
re-evaluations methods and tools to help us better
understand and quantify progress towards sustaina-
bility. With a global issue needing global attention, an
umbrella organization institutionalizing this task needs
to be coupled with informed and sensible cross country
partnerships for knowledge exchange to guarantee
overall success, because “... partnerships and colla-
boration are now a critical element of their approach
to sustainability issues. Businesses realize that today’s
global challenges are too broad and too complex to go
at it alone.” (Accenture, p.11, 2010)

Further research:

The Indian case study shows that the first step to ma-
king CS international is fairly easy. Later steps included
the adaptation of the system to include all best practice
planning steps, and the ability to cater to the defined
KPIs. The following steps, which are not part of this pa-
per, would have to be the testing of proposed measures
and relation to the list of “good indicators,” as pointed
out in subchapter 2.1.7:

¢ Data availability - the challenge of compilation of
existing evidence / data (cf. table 04-1)

e provision of models for data collection

e The comparison of results and the identification of
reasons for differences in results; in particular, metho-
dological and statistical differences and measuring units
e Drawing up lessons for future studies to improve
comparability and to ensure that results

are meaningful.

Pilot projects are needed, and must be supported with
necessary resources to both test new indicators and
data collection methods and ensure that their methods
and results be fully documented. As the UNICEF points
out in their vast study on indicator development, ,Most
developing countries have limited internal resources,
human or financial, to support compilation and analysis
of indicators, or of innovative studies, but are keen to
take advantage of innovations that have been proven
effective.” (UN, 2013,p.21) These resource limitations
clearly conflict with the necessity of collecting data in
order to be able to make informed decisions at a global
level.

A sensitivity and stability analysis should be an integ-
ral part of any solution methodology and would be a
next step in testing the proposed measures. Sensitivity
analysis (SA), broadly defined, is the investigation of
these potential changes and errors and their impacts
on conclusions to be drawn from the model. (e.g. Baird,
1989)



Measuring alone will not lead to success

In 2007, a report for the U.S. Environmental Protection
Agency stated: “While much discussion and effort has
gone into sustainability indicators, none of the resulting
systems clearly tells us whether our society is sustaina-
ble. At best, they can tell us that we are heading in the
wrong direction, or that our current activities are not
sustainable. More often, they simply draw our attention
to the existence of problems, doing little to tell us the
origin of those problems and nothing to tell us how to
solve them.” (Hecht, 2007,p.12)

Under the guiding principles of sustainability, in most
cases a more detailed examination is necessary, which
goes beyond the complementary indicators. “It is
absolutely essential to describe, document and explain
the interdependencies of complementary and opposing
aspects. This documentation rarely happens.” (Birk-
mann, 1999, p.104)

Birkmann points out, what is an ongoing discussion

in urban sustainability assessment. “most currently
available methods still fail to demonstrate sufficient un-
derstanding of the interrelations and interdependencies
of social, economic and environmental considerations.
Many reports on sustainability assessment methods
point to the absence of truly integrated urban sustaina-
bility assessment methods.”( Adinyira et. Al, p.6,2007)

This paper suggests a Best Practice framework of

key planning steps and KPI as a first step towards an
agreed-upon platform for discussion. However, to make
the entire case successful, a range of complex steps is
necessary.

This leads to research questions such as:

How can the KPI proposed in this paper feed into or
more complex sustainabillity understanding, taking into
account the water - energy nexus, as well as a social
and economic understanding?

What else beside the role suggested in this paper can
strengthen an international umbrella organisation, such
as the WGBC, under the influence of more or less com-
peting national green building councils and other larger
organisations?

How can the long-term effects of CS be measured and
how are they situated among the various other plan-
ningtools, regulations and policies? Which policies are
supporting of and which are decreasing the effectiven-
ess of CS?

chapter 5.0 - conclusion

©Othink global - certify local

page 05 -5



appendix

think global - certify local



Forum for a sustainable Hyderabd - Dr. Bhawa's library
© 2013 Anke Jurleit



appendix

BIBLIOGRAPHY AND REFERENCES

Accenture. (2010). A New Era of Sustainability . United Nations Global Compact . United Nations Global Compact.

ACEEE. (2013). Energy Efficiency Opportunities in Municipal Water and Wastewater Treatment Facilities. Retrieved from American Council
for Energy Efficient Economy : http://www.aceee.org/sector/local-policy/toolkit/water

Addams, L., Boccaletti, G., Kerlin, M. & Stuchey, M. (2009). Charting our water future: Economic frameworks to inform our
decision-making. Washington, DC: 2030 Water Resources Group.

Agence France Presse. (2013, June 30). 3,000 flood victims still missing: Officials. The Himalayan Times.
Retrieved from http://www.thehimalayantimes.com/fullNews.php?headline=3%26sbquo%3B000+flood+victims+still+missing%3A
+Officials& NewsID=382059

Alexander, A. (2009). Britain‘s new town: Garden cities to sustainable communities. New York: Routledge.

Alpha Energy & Environment GmbH. (2010). LEED in Deutschland: Anwendung des internationalen Green Building Standards im
Development. Norderstedt: Books on Demand.

Anderson, V. (1991). Alternative Economic Indicators . London: Routledge .
Andhra Pradesh Legislative Assembly. (1997). Andhra Pradesh Water Resources Development Corporation Act, 1997. Geneva, CH:
International Environmental Law Research Centre. Retrieved from: http://www.indiawaterportal.org/articles/andhra-pradesh-

water-resources-development-corporation-act-1997

APA, American Planning Association. (2011). LEED 2009 for Planners & Green Building Professionals. Retrieved from: https://www.planning.
org/cm/search/event/?EventID=9049

Aspen Institute.(2009). Dialogue on Sustainable Water Infrastructure in the United States. Retrieved from: http://www.aspeninstitute.org/
policy-work/energy-environment/our-policy-work/dialogue-sustainable-water-infrastructure-united-stat

Badger, E. (2013). Why Are Some States Trying to Ban LEED Green Building Standards? Retrieved from The Atlantic Cities : http://www.thea
tlanticcities.com/design/2013/08/why-are-some-states-trying-ban-leed-green-building-standards/6691/

Baker, L. (2004, November ). What makes the U.S. Green Building Council tick? Sustainable Industries Journal.

Baumert, R. S. (2010). Analyse der LEED-Bewertungssysteme: Die Rolle der Gebdudeautomation bei der LEED-Zertifizierung. TAB: das
Fachmedium der TGA-Branche, (11). 60-63. Retrieved from www.tab.de

Banerjee, S. (2013, March 3). Water politics bleeds Marathwada dry. THE HINDU, pp. 10, Hyderabad.

BBC News India. (2013, July 1). India floods: ,Thousands still missing’ in Uttarakhand. BBC News India. Retrieved from
http://www.bbc.co.uk/news/world-asia-india-23123795

BBSR, Federal Institute for Research on Building, Urban Affairs and Spatial Development. (2013). Federal Institute for Research on Building,
Urban Affairs and Spatial Development. Retrieved from BBSR: http://www.bbsr.bund.de/BBSR/EN/Home/homepage_node.html

Berg, P. G., & Nycander, G. (1997). Sustainable neighbourhoods — A qualitative model for resource management in communities.
Landscape and Urban Planning, 39(2/3), 117-135. http://dx.doi.org/10.1016/50169-2046(97)00050-9

Biada, B. (2010). Earning LEED 2009 Water Efficiency Credits. Consulting-Specifying Engineer, 4(3), 16-19.

Birkmann, J., Koitka, H., & Kreibich, V. (1999). Indikatoren fiir eine nachhaltige Raumentwicklung: Methoden und Konzepte der
Indikatorenforschung. Dortmund: Institut fir Raumplanung.

Blakeman, J. (2002, June). Benchmarking: Definitions and Overview. (U. 0. Wisconsin-Milwaukee, Producer) Retrieved from Center for
Urban Transportation Studies : https://www4.uwm.edu/cuts/bench/bm-desc.htm

Bonham-Carter, C. (2010). Sustainable communities in the UK. In Clark Il, W.\W. (Eds.), Sustainable communities (pp. 135-53).
New York, NY: Springer.

Braat. (1991). The Predictive Meaning of Sustainability Indicators . In V. Kuik, In Search of Indicators of Sustainable Development (pp. 57-70).
Kluwer Academic Publishers.

British Columbia Ministry of Environment . (2013). Glossary. Retrieved November 10, 2013, from British Columbia Ministry of Environ
ment : http://www.env.gov.bc.ca/wld/instreamworks/glossary.htm

think global - certify local



Brown, R. (2012). The Socio-Technical Challenge in Water Sensitive Cities. In C. M. Howe, Transitioning to the Water Sensitive City (pp. 29-
39). UK: IWA.

Bryman, A. (2004). Social Research Methods, Revised Edition. Oxford University Press.

Bureau of Indian Standards. (1993). Code of Basic Requirement for Water Supply, Drainage and Sanitation (Fourth Revision) IS 1172. New
Delhi.

Building Research Establishment. (2012). BREEAM communities: Technical manual. Watford, UK: BRE Global Limited.

Burian, e. a. (2000). Urban wastewater management in the United States: Past, present, and future. Journal of Urban Technology , 7 (3), 33-
62.

Butler, D., & Memon, F. A., Makropoulos, C., Southall, A., Clarke, L. (2010). WaND guidance on water cycle management for new
developments. London, UK: CIRCA.

Buttler, M. (2008). Bewertungssysteme Nachhaltiger Siedlungsplanung. (Unpublished masterthesis). Universitat Stuttgart,
Stuttgart.

Cabrera Jr,, E., Dane, P, Haskins, S., & Theuretzbacher-Fritz, H. (2011). Benchmarking water services: Guiding water utilities to excellence.
London: IWA Publishing.

Cadieux, P, Esselink, B. (2002). GILT: Globalisation, internationalisation, localisation, translation. Globalization Insider, 11(1.5), pp. 1-5.

Calkins, M. (2009). Materials for sustainable sites: A complete guide to the evaluation, selection, and use of sustainable construction
materials. Hoboken, NJ: John Wiley & Sons, Inc.

Caltrans. (2011). Storm water quality handbooks: Construction site best management practices (BMP) reference manual. Retrieved from
http://www.dot.ca.gov/hq/construc/stormwater/manuals.htm

Camp Dresser and Mckee International . (2005). The Hyderabad Wastewater Recycling Project. US Trade and Development Ageny, The Hyde-
rabad Metropolitan Sewerage Board . Hyderabad: Camp Dresser and Mckee International .

Center for Science and Environment . (2013). Workshop on ,Sustaianble Water and Sanitation Best Management Practices’. Workshop on
,Sustaianble Water and Sanitation Best Management Practices’ Proceedings. Uttar Pradesh: CSE.

Centre for Science and Environment. (2011a). Roadmap for rating system for water efficient fixtures: A way to sustainable water
management in India. New Delhi, India: Centre for Science and Environment.

Centre for Science and Environment. (2011b). Policy paper on septage management in India. New Delhi, India: Centre for Science and
Environment.

Centre for Science and Environment. (2012). Excreta matters (71 cities: a survey): CSE’s 7th state of India’s environment report. New Delhi,
India: Centre for Science and Environment.

Chandramouli, C. (2011). Rural urban distributions of population: Census of India 2011 [PDF document]. Retrieved from
http://censusindia.gov.in/2011-prov-results/paper2/data_files/india/Rural_Urban_2011.pdf

City of Edmonton. (2011). Low Impact Development Best Management Practices Design Guide 1.0. Edmonton: City of Edmonton.

Clark Il, W. W. (2010). Sustainable communities. New York: Springer.

Condon, P. M. (2010). Seven rules for sustainable communities: Design strategies for the post-carbon world. Washington DC: Island Press.

Deccan. (2012). Hyderabad: The Wastewater Portrait . Hyderabad: Centre for Science and Environment .

de Lourdes Fernandes Neto, M., Naghettini, M., von Sperling, M., & Libanio, M. (2005). Assessing the relevance of intervening parameters
on the per capita water consumption rates in Brazilian urban communities. Water Science and Technology: Water Supply, 5(1),

9-15.

Deuble, M. and de Dear, R. (2010). Green occupants for Green Buildings: The Missing Link? Proceedings from Adapting to Change: New
Thinking on Comfort, p.9-11. Winsor

DGNB. (2012). Neubau Stadtquartiere: DGNB Handbuck NSQ 12. DGNB.

DGNB. (2012). Weighting of Criteria. Retrieved from DGNB System: http://www.dgnb-system.de/fileadmin/en/dgnb_system/sche
mes/120820_DGNBurbandistricts_Overviewcriteria.pdf
think global - certify local  page - XV



appendix

Department of Engineering Geology and Hydrogeology of the RWTH, Aachen University. (2011). Water & megacities: Research areas.
Retrieved from: http://www.waterandmegacities.org/places/

de Roo, G., & Miller, D. (2000). Compact cities and urban sustainable development: A critical assessment of policies and plans from an
international perspective. Aldershot: Ashgate Publishing Limited.

de Roo, G., & Miller, D. (2004). Integrating city planning and environmental improvement: Practicable strategies for sustainable urban
development. Aldershot: Ashgate Publishing Limited.

Doshi, V., Schulman, G., & Gabaldon, D. (2007). Lights! Water! Motion!. Strategy+business, 46. Retrieved from
http://www.strategy-business.com/

Destatis (2013). Offentliche Wasserversorgung in Deutschland von 1991 bis 2010. Retrieved from: https://www.destatis.de/DE/ZahlenFak-
ten/GesamtwirtschaftUmwelt/Umwelt/UmweltstatistischeErhebungen/Wasserwirtschaft/Tabellen/Wasserabgabe1991_2010.html

Draeger, S. (2010). Vergleich des Systems des Deutschen Glitesiegels Nachhaltiges Bauen mit internationalen Systemen. Berlin:
Bundesamt fiir Bauwesen und Raumordnung.

EAA. (2007). Use of freshwater resources - outlook from EEA (Outlook 014) - Assessment published Jun 2007. Retrieved from European
Environmental Agency: http://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-outlook/

use-of-freshwater-resources-outlook

Elovitz, K. M. (2010). Green Design: Risk or reward? What Risk do LEED, Green Globes, and the Buzz About Sustainability Create or
Engineers, and How Can Engineers Identify and Manage Those Risks. Consulting-Specifying Engineer, 4(1), 20-23.

Estidama. (2010). The Pearl Rating System for Estidama - Community Rating System - Version 1.0. Abu Dhabi: Abu Dhabi Urban Planning
Council .

European Commission . (2012). 3rd European Water Conference . Conference Summary Report. Brussels : European Commission .
European Commission. (2011). A Resource Efficient Europe - Flagship Initiative under the Europe 2020 Strategy. European Commission.
European Environment Agency. (1995). Europe’s Environment: The Dobris Assessment. London, UK: Earthscan.

FAO. (2011). Possible Indicators for SOW Report, Fifth Draft. FAO.

FAO. (2003). Review of World Water Resources by Country. Rome.

Fraker, H. (2013). The Hidden Potential of Sustainable Neighborhoods: Lessons from Low-Carbon Communities. Washington, D.C., United
States of America: Island Press .

Fraker, H. (2013). Why urban sustainability at neighborhood scales: A whole-systems approach for low carbon operation
[PowerPoint slides]. Retrieved from http://www.environment.ucla.edu/media_IOE/files/Fraker_UCLA-Why-Neighborhood-Scale-
26-Feb-2013-1m-nud.pdf

Freudenberg, M. (2003). Composite Indicators of Country Performance: A Critical Assessment . OECD Science, Technology and Industry Wor
king Papers.

Gallopin, G. C. (1997). Indicators and Their Use: Information for decision-making. In B. B. Moldan, Sustainability Indicators.

Garde, A. (2009). Sustainable by design?: Insights from U.S. LEED-ND projects. Journal of the American Planning Association, 75(4), 424-
440.

Germann, P. F., & Beven, K. (1985). Kinematic wave approximation to infiltration into soils with sorbing macropores. Water Resources
Research, 21(7), 990-996.

Gill, Z. T. (2010). Low-energy dwellings: the contribution of behaviours to actual performance. Building Research & Information , 38 (5), 491-
508.

Gleick, P. H. (1996). Basic water requirements for human activities: Meeting basic needs. Water International, 21(2), pp. 83-92.

Global Development Research Center. (n.d.). The First Water Decade. Retrieved from Global Development Research Center: http://www.
gdrc.org/uem/water/decade_05-15/first-decade.html

GLOBE Alliance. (2011). About. Retrieved from GLOVE Alliance: Global Leadership in Our Built Environment : http://globealliance.org/about/

think global - certify local



Goldstein, N. (2009). Performance guidelines for sustainable sites. BioCycle, 50(12), 32.

Government of Alberta. (2013). Response Indicators . Retrieved from Alberta Environment and Sustainable Resource Development :
http://esrd.alberta.ca/focus/state-of-the-environment/biodiversity/response-indicators.aspx

Graubner, C. A. (2007). Studie zur Nachhaltigkeitszertifizierung von Gerbduden. Bonn, DE: Bundesamt fuir Bauwesen und Raumordnung.

Green Building Council of Australia. (2012). greenstar communities: Places for people: Pilot submission guide. Sydney, OZ: Green Building
Council of Australia.

Green Building Council South Africa. (2013). What is a rating tool? . Retrieved from Green Building Council of South Africa:
http://old.gbcsa.org.za/greenstar/greenstar.php

Green Building Initiative. (2007). Who is Leading the Green Building Movement?: Competition and Innovation . GBI.
Grigg, N. S. (2012). Water, wastewater, and stormwater infrastructure management. New York, NY: CRC Press.

Grossman, B. L. (2010, July 23). The Blue Footprint™: Measuring the critical impact of your water consumption [Web log comment].
Retrieved from http://www.nanocleantechblog.com/

Guio-Torres, D. M. (2006). Proceedings from First SWITCH Scientific Meeting: Sustainability indicators for assessment of urban water
systems: The need for a common ground. Birmingham, UK: University of Birmingham.

Hamilton, B. A. (2007). Lights! Water! Motion! strategy + busines Reader.

Hansen Partnership, & Sustainable Built Environments. (2007). Sustainability assessment in the planning process: Investigation report.
Victoria, AU: Municipalities of Port Phillip, Darebin, and Moreland.

Hao, X., Novotny, V., & Nelson, V. (Eds.). (2010). Water infrastructure for sustainable communities: China and the world. New York: IWA
Publishing.

Hardoy, J. E., Mitlin, D. C., & Satterthwaite, D. (2001). Environmental problems in an urbanizing world: Finding solutions for cities in Africa,
Asia, and Latin America. London, UK: Earthscan.

Hecht, J. (2007). Can Indicators and Accounts Really Measure Sustainability? Considerations for the US Environmental Protection Agency.

Hinrichsen D, Robey B, & Upadhyay UD. (1998). Solutions for a Water-short World. Baltimore, MD: Johns Hopkins School of Public Health,
Population Information Program.

Hittle, J., & Shatzkin, A. (2004). Tools spotlight: LEED ND analysis. Planning & Technology Today, 91, 5.
Hoban, A., and Wong, T.H.F., (2006) “WSUD resilience to Climate Change”, 1st international Hydropolis Conference, Perth WA, October 2006.

Hoekstra, A. (2009). Human appropriation of natural capital: A comparison of ecological footprint and water footprint analysis. Ecological
Economics, 68 (7), 887-898.

Hoffmann, J-H. (2013). Water & megacities: Water testing in Rasoolpura. Retrieved from
http://www.waterandmegacities.org/water-testing-in-rasoolpura/

Hogen, J. (2010). Proceedings from Tagungsband: Zertifizierung von Stadtquartieren. Vienna: REAL CORP.

Horst, S. (2013). USGBC Launches Building Performance Initiative. Retrieved from facilitiesnet: http://www.facilitiesnet.com/green/article/
USGBC-Launches-Building-Performance-Initiative--11402

Hoyer, J., Dickhaut, W., Kronawitter, L., & Weber, B. (2011). Water sensitive urban design: Principles and inspiration for sustainable
stormwater management in the city of the future. Berlin, DE: Jovis Verlag GmbH.

Ifthekhar, J.S. (2013, March 8). City stares at dwindling water levels. THE HINDU, p. 3, Hyderabad.

Ifthekhar, J.S. (2013, March 5). It’s no ‘KohiNoor’ to be proud of. THE HINDU, p. 3, Hyderabad.

IGBC (2013) Indian Green building council, Who we are. retrieved from: https://igbc.in/igbhc/

IGBC. (2010). IGBC Green Townships: For Townships and Large Developments. Hyderabad: Confederation of Indian Industry.

Indian Meteorological Department. (2013). Retrieved from Indian Meteorological Department: http://www.imd.gov.in

think global - certify local  page - XVII



appendix

Intergovernmental Panel on Climate Change. (1990). Climate Change: The IPCC Scientific Assessment (1990). IPCC. Cambridge : Cambridge
University Press.

International Organization for Standardization . (2012). ISO International Workshop on Water. Kobe: ISO.
ISO. (1997). I1SO 14040:1997 Environmental management - Life cycle assessment - Principles and framework. 1SO.

Janetschek, H., Rommel, K., & Kimmich, C. (2009). Background study on the food-water-energy- environment nexus in urban and
peri-urban Hyderabad. Berlin, DE: Humboldt University Berlin.

Japan Sustainable Building Consortium (JSBC), Japan GreenBuild Council (JaGBC). (Eds.). (2008). Comprehensive assessment system for
building environmental efficiency CASBEE for urban development: Technical manual 2007 edition. Tokyo, JP: Institute for Building

Environment and Energy Conservation (IBEC).

Jordan Green Building Council. (2011). LEED gap analysis: Respecting diversity through the localization of the LEED rating system in the
region - Jordan as a case study. Amman, JO: Jordan Green Building Council.

Jurleit, A. (2012) in: Garten und Landschaft. Quartierszertifizierung und Landschaftsarchitektur. 5/2012, p.16-19. Callwey, Miinchen
K., A. (2013, March 2). Water scarcity in Anand Bagh. THE HINDU, pp. 2, Hyderabad.

Kamin, D. (2013, June 12). India seeks water management lessons from Israel. The New York Times. Retrieved from
http://india.blogs.nytimes.com/2013/06/12/india-seeks-water-management-lessons-from-israel/

Keen, G. (2011). LEED-ing to green. Elevator World, 59(4), 118-122.

Kehrwald, N.M., Thompson, L.G., Tandong, Y., Mosley-Thompson, E., Schotterer, U., Alfimov, V., Beer, J., Eikenberg, J., & Davis, M.E. (2008).
Mass loss on Himalayan glacier endangers water resources. Geophysical Research Letters, 35(22). doi:10.1029/2008GL035556.

Keiner, Marco (2006). The future of sustainabilty. Springer, Hamburg.

Khater, Ismail (2013). Certification Systems as a Tool for Sustainable Architecture and Urban Planning, Case Study: Estidama, Abu Dhabi,
(Unpublished masterthesis) HafenCity Universitat, Hamburg

Kinzelbach, W., Bauer, P., Siegfried, T., & Brunner, P. (2004). Sustainable groundwater management: Scientific Problems and Tools.
Episodes, 4, 125-131.

Klemme, K. (2002). Okologische Standards im Siedlungsbau. (Unpublished doctoral dissertation). Universitat Stuttgart, Stuttgart.

Kristensen, F., & Roseland, M. (2012). Mobilising collaboration with Pando | Sustainable communities. Local Environment: The
International Journal of Justice and Sustainability, 17(5), 517-523. doi:10.1080/13549839.2012.680279

Krupa, L. (2013, February 23). Sing in the shower. THE HINDU, pp. 3, Hyderabad.

Kubba, S. (2010). LEED: Practices, certification, and accreditation handbook. Burlington, VT: Butterworth-Heinemann.

Kumar, G., Singh, S. K., Murari, K., Pandey, V., Prakash, O., Sinha, B. K., & Prasad, S. K. (2012). Quality Assessment and Recharge Potential of
Ground Water of Chasnala Coal Mines — A Case Study. Research Journal of Pharmaceutical, Biological and Chemical Sciences,
3(1), 959-968.

Kumar, S.S. (2013, March 4). Pay more for water from April 1. THE HINDU, pp. 3, Hyderabad.

Kunert, L. (2009). ZUKUNFTSFAHIGE STANDARDS fiir eine nachhaltige Siedlungsentwicklung: Deutsche Klima-Biindnis-Stddte im Fokus von
internationalen Indikatoren. (Unpublished masterthesis). Technische Universitat Dortmund, Dortmund.

Lakshimipathi, T. (2001, April 6). Boon for city dwellers, bane for farmers. THE HINDU, Hyderabad. Retrieved from
http://hindu.com/2001/04/06/stories/0406403m.htm

Lang, A. (2003). Ist Nachhaltigkeit messbar?: Eine Gegenliberstellung von Indikatoren und Kriterien zur Bewertung nachhaltiger
Entwicklung unter Berlicksichtigung der Rahmenbedingungen in Deutschland und Frankreich. Stuttgart, DE: ibidem-Verlag

Lavy, S., & Fernandez-Solis, J. L. (2009). LEED accredited professionals’ perceptions affecting credit point adoption. Facilities, 27(13/14),
531-548.

think global - certify local



LAWA (2010). Strategiepapier ,,Auswirkungen des Klimawandels auf die Wasserwirtschaft” Bestandsaufnahme und Handlungsempfehlun
gen. Retrieved from: http://www.lawa.de/documents/LAWA_Strategiepapier25_26032010_6fe.pdf

LEED-ND. (2009). LEED 2009 for neighborhood development. U.S. Green Building Council. Washington: U.S. Green Building Council.

Lieu, T. (1997). Software localization: The art of turning Japanese. Computing Japan, 4(12), pp. 23-27.

Lundin, M. (2003). Indicators for measuring the sustainability of urban water systems: A life cycle approach. Chalmers University of Techno
logy .

Madhavy, R. (2007). IRRIGATION REFORMS IN ANDHRA PRADESH WHITHER THE TRAJECTORY OF LEGAL CHANGES?: working paper.
Geneva, Switzerland. International Environmental Law Research Centre

Mander, H. (2013, March 10). The despairing countryside. THE HINDU, pp. 3, Hyderabad.

Mapes, J., & Wolch, J. (2011). ,Living Green’: The promise and pitfalls of new sustainable communities. Journal of Urban Design, 16(1),
105-126. doi:10.1080/13574809.2011.521012

Marsalek, J., Jiménez-Cisneros, B. E., Malmquist, P.-A., Karamouz, M., Goldenfum, J., & Chocat, B. (2007). Urban Water Cycle Processes and
Interactions. Lieden, NL: Taylor & Francis.

Matus, K. J. M. (2010). Standardization, certification, and labeling: a background paper for the Roundtable on Sustainability Workshop
January 19-21, 20089. In: Certifiably sustainable?: the role of third-party certification systems: report of a workshop. The National
Academies Press. ISBN 0309147115

Mclaren R. A., S. S. Data Needs for Sustainable Decision Making. International Journal of Sustainable Development and World Ecology ,
6 (2), p. 103-113.

McGraw_Hill Construction. (2013). World green building trends: Business benefits driving new and retrofit market opportunities in over 60
countries. Bedford, MA: McGraw-Hill Construction.

Melbourne Water. (n.d.). What is Water Sensitive Urban Design?. Retrieved from http://wsud.melbournewater.com.au/

Mieldazys, J.A. (2004). The International Development of Performance-Based Building Codes and their Impact on the Australian Construc
tion Industry in Offshore Trade. (Unpublished masterthesis) Retrieved from: https://researchbank.rmit.edu.au/eserv/rmit:6747/
Mieldazys.pdf

Miles, M. B, & Huberman, A. M. (1994). Qualitative Data Analysis: An Expanded Sourcebook. Newbury Park, CA: Sage.

Miller, D. (2004). Design and use of urban sustainability indicators in physical planning: A view from Cascadia. In de Roo, G., & Miller,
D.(eds.): Integrating city planning and environmental improvement: Practicable strategies for sustainable urban development

(245-265). Aldershot, UK: Ashgate Publishing Limited.

Ministry of Urban Development, Government of India. (2008) National Urban Sanitation Policy. India: Ministry of Urban Development,
Government of India.

Ministry of Urban Development, Government of India. (2009) Handbook on service level benchmarking. Retrieved from:
http://www.urbanindia.nic.in/programme/uwss/slb/handbook.pdf

Mosle, P. (2010). Entwicklung einer Methode zur Internationalisierung eines ganzheitlichen Zertifizierungssystems zum nachhaltigen Bauen
flr Blrogebaude. Stuttgart, Fraunhofer Verlag

Molden, D., & Sakthivadivel, R. (1999). Water accounting to assess use and productivity of water. International Journal of Water Resources
Development, 15(1 & 2), 55-71.

Morrison, G., Fatoki, O. S., Zinn, E., & Jacobsson, D. (2001). Sustainable development indicators for urban water systems: A case study
evaluation of King William’s Town, South Africa, and the applied Indicators. WaterSA, 27(2), 219-232.

National Institute of Building Sciences. (2013). Optimize Operational and Maintenance Practices. Retrieved from World Building Design
Guide: http://www.wbdg.org/design/optimize_om.php (2004). New Jersey Stormwater Best Management Practices

Manual. Environmental Protection, Trenton.

Nolon, J. R. (2009). Climate change and sustainable development: The quest for green communities. Planning & Environmental Law,
61(10), 3-11.

think global - certify local  page - XIX



appendix

Novotny et al. (2010). Water Centric Sustainable Communities: planning, retrofitting and building the next urban environment . Sheridan.

NRC. (2010). Certifiably Sustainable? The Role of Third Party Certification Systems: Report of a Workshop . Washington: National Research
Council.

OECD. (1993). OECD Core Set of Indicators for Environmental Performance Reviews. Paris: OECD.

OECD. (2005). OECD Environmental Indicators . OECD.

OECD. (2011). Using the Pressure State Response Model to Develop Indicators of Sustainability . OECD Environmental Directorate .

Ontario Ministry of Environment . (2003). Understanding Stormwater Management: An Introduction to Stormwater Management Planning
and Design. Queen'’s Printer for Ontario.

Ontario Ministry of the Environment . (2010, November 18). Stormwater Management. Retrieved November 12, 2013, from Ontario Minis

try of the Environment : http://www.ene.gov.on.ca/environment/en/subject/%20stormwater_management/index.htm

Organization for Economic Co-Operation and Development. (2008). Handbook on constructing composite indicators: Methodology and
user guide. Paris, FR: OECD Publications.

Organisation for Economic Cooperation and Development. (2008b). OECD Environment Outlook to 2030. Paris, FR: OECD.

Pahl-Weber, E., Bodenschatz, H., Adrian, L., Patzold, R., & Janke, K. (2009). Kommission ,Zertifizierung in der Stadtentwicklung”: Bericht
und Perspektive. Bonn, DE: Deutscher Verband fiir Wohnungswesen, Stadtebau und Raumordnung e.V.

Pangare, V., Pangare, G., Shah, V., Neupane, B. R., & Somasekhar Rao, P. (2006). Global perspectives on integrated water resources
management: A resource kit. New Delhi, India: Academic Foundation.

Pape, T. E. (2010). New codes are making it easier to be green. American Water Works Association, 102(2), 57. Retrieved from
http://connection.ebscohost.com/

Parkinson, J., & Mark, O. (2005). Urban stormwater management in developing countries. London, UK: IWA Publishing.
Partidario, M., & Voogd, H. (2004). An endeavour at integration in environmental analysis and planning. In de Roo, G., & Miller, D.(eds.):
Integrating city planning and environmental improvement: Practicable strategies for sustainable urban development (285-294).

Aldershot: Ashgate Publishing Limited.

Pearce, M. (2012, February 7). Making Benchmarking Mainstream. Retrieved from USGBC: http://usgbcblog.blogspot.de/2012/02/making-
benchmarking-mainstream.html

Perveen, S., Sen, R., & Ghosh, M. (2012). India’s deepening water crisis? Water risks for Indian industries: A preliminary study of 27
industrial sectors. New York, NY: Columbia University Water Center.

Pidou, M., Avery, L., Stephenson, T., Jeffrey, P., Parsons, S.A,, Liu, S., . . . Jefferson, B. (2008). Chemosphere , 71, 147-155.

Porka, H. H. (2010). National and International Benchmarking: Credit Report 5. Danish Building Research Institute. Aalborg: Aalborg Univer
sity.

Rain Tree Park Messsage Board. (2013). RainTree Park - Malaysian township - Kukatpally. Retrieved from Indian Real Estate Board: http://
www.indianrealestateboard.com/forums/showthread.php/8749-RainTree-Park-Malaysian-township-Kukatpally

Ramachandraiah, C. (2004): Inequity in water supply and impact on the poor: The case of Hyderabad. 30th WEDC International Conference,
Vientiane, Lao PDR.

Ramachandraiah, C.; Prasad, S. (2004): Impact of Urban Growth on Water Bodies — The Case of Hyderabad. Centre for Economic and Social
Studies.

Rekacewicz, P. (2006). Confessions of a map-maker. Le Monde Diplotique .
Reddy, C.N. (2013, March 2). For the lush green lawn. THE HINDU, pp. 3, habitat.

Ricaurte, E. (2011). Pondering measurement in sustainability. HoteINewsNow. Retrieved from: http://www.hotelnewsnow.com/Artic
le/6017/Pondering-measurement-in-sustainability

Ridley, I. K. (2010). Post Occupancy Evaluation of Building in a Zero Carbon City. Global Conference on Renewables and Energy Efficiency for
Desert Regions, 5 (1), 23-25.

think global - certify local



Roseland, M. (2012). Toward sustainable communities: Solutions for citizens and their governments. Gabriola Island, CAN: New Society
Publishers.

Rowney, A.C., Stahre, P., & Roesner, L.A. (Eds.). (1999). Sustaining urban water resources in the 21st century. Reston, VA: American Society
of Civil Engineers.

Rubel and Kottek. (2010). World Maps of Képpen-Geiger Climate Classification. Retrieved from: World Maps of Kdppen-Geiger Climate Clas
sification: http://koeppen-geiger.vu-wien.ac.at

Sainath, P. (2013, March 5). When water flows like money. THE HINDU, p. 9, Hyderabad.

San Francisco Public Utilities Commission. (2010). Urban watershed planning charrettes: Citywide summary report 2010. Retrieved from
http://sfwater.org/index.aspx?page=460

Sarantakos, S. (1993). Social Research. Australia: Macmillan Education .

Schewe, J., & Levermann, A. (2012). A statistically predictive model for future monsoon failure in India. Environmental Research Letters,
7(4). Retrieved from http://stacks.iop.org/1748-9326/7/i=4/a=044023

Schneider, C., & Baumann-Lotz, C. (2009). Uber eine Zertifizierung muss schon die Planung entscheiden. greenbuilding, 2(11), 8-17.

Schiitze, T. (2005). Dezentrale Wassersyteme im Wohnugsbau internationaler GroBstddte: am Beispiel der Stadte Hamburg in Deutschland
und Seoul in Stid-Korea. Hamburg, DE: Books on Demand GmbH.

Shiklomanoy, I. (1999). World Water Resources and Their Use a Joint SHI/UNESCO Product. (S. H. (SHI), Producer) Retrieved from UNESCO:
http://webworld.unesco.org/water/ihp/db/shiklomanov/

Siemens. (2008). Siemens Sustainability Report 2008. Munich: Siemens AG, Berlin and Munich .

Snellen, D.M.E.G.W., Borgers, A. W. J., & Timmermans, H. J. P. (2001). Towards an evaluation method for urban concepts. In de Roo, G., &
Miller, D.(eds.): Compact cities and sustainable urban development (53-64). Aldershot, UK: Ashgate Publishing Limited.

Special Correspondent. (2013, February 19). Civic budget: grand plans for a city. THE HINDU, p. 9, Hyderabad.
Special Correspondent. (2013, February 20). No water supply tomorrow. THE HINDU, p. 3, Hyderabad.
Special Correspondent. (2013, March 5). No water supply today. THE HINDU, p. 3, Hyderabad.

Staff Reporter. (2013, March 8). SBC gears up to tackle water woes. THE HINDU, p. 3, Hyderabad.

State of California. (2009). The stormwater resource planning act (California Water Code: Section 10560-10564). Retrieved from
http://www.leginfo.ca.gov/cgibin/calawquery?codesection=wat&codebody=&hits=20

Subbu, R. (2013, February 27). Realty sector seeks infrastructure status. THE HINDU, pp. 18, Hyderabad.
Sustainable Community | Green Communities | US EPA. (n.d.). Retrieved 2013, from http://www.epa.gov/greenkit/sustain.htm
Taubenbock, W. B. (2008). Spatiotemporal Analysis of Indian Cities . Wurzburg: German Remote Sensing Data Center .

The Aspen Institute. (2009). Sustainable water systems: Step one - redefining the nation’s infrastructure challenge. Washington, DC: The
Aspen Institute.

The Economist. (2009). Triple bottom line: It consists of three Ps: profit, people and planet. Retrieved from
http://www.economist.com/node/14301663

The Hindu. (2013). City stares at dwindling water levels. Retrieved from The Hindu: http://www.thehindu.com

The Stockholm International Water Institute. (n.d.). 1. Water Resources and Scarcity | Stockholm International Water Institute.
Retrieved 2013, from http://www.siwi.org/media/facts-and-statistics/1-water-resources-and-scarcity/

The Times of India. (2013, June 1). 72 towns by 2021: S T Puttaraju. THE TIMES OF INDIA. Retrieved from:
http://articles.timesofindia.indiatimes.com/2013-06-01/goa/39674376_1 green-goa-indian-green-building-council-urban-areas

UNEP. (1997). Water Pollution Control: A Guide to the Use of Water Quality Management Principles. London : UNEP.

UNESCO. (2008). Urban Water Cycle Processes and Interactions. Paris: UNESCO.

think global - certify local ~ page - XXI



appendix

UNESCO. (2013). UNESCO'’s Intergovernmental Scientific Cooperative Programme in Hydrology and Water Resources Retrieved from: http://
www.unesco.org/new/en/natural-sciences/environment/water/ihp/

The United Nations. (2009). Guidance on water and adaptation to climate change. Geneva, CH: United Nations.
The United Nations World Water Assessment Programme. (2006). The state of the resource, world water development report 2, chapter 4.
Paris, FR: UNESCO.

The United Nations World Water Assessment Programme. (2012). 4th UN world water development report facts and figures: Managing
water under uncertainty and risk. Paris, FR: UNESCO.

The World Bank Group. (2013). Water - Glossary. Retrieved November 10, 2013, from World Bank - Water: http://water.worldbank.org/shw-
resource-guide/glossary

The World Bank Group. (2013). Water - Introduction to Wastewater Treatment Processes. Retrieved November 10, 2013, from World Bank -
Water: http://water.worldbank.org/shw-resource-guide/infrastructure/menu-technical-options/wastewater-treatment
Tilly, E., Lithi, C., Morel, A., Zurbriigg, C., & Schertenleib, R. (2008). Compendium of sanitation systems and technologies. Diibendorf, CH:

Swiss Federal Institute of Aquatic Science and Technology (Eawag).

Tiwari, V. M., Wahr, J., & Swenson, S. (2009). Dwindling groundwater resources in northern India, from satellite gravity observations.
Geophysical Research Letters, 36, 1-5. doi:101029/2009GL039401

United Nations Development Program. (2013). Goal 7 Ensure Environmental Sustainability. Retrieved from United Nations :
http://www.un.org/millenniumgoals/environ.shtml

United Nations, Department of Economic and Social Affairs, Population Division. (2009). World population prospects: The 2008 revision,
highlights (Working Paper No. ESA/P/WP.210). New York, NY: UN.

United Nations, Economic and Social Commission for Asia and the Pasific (2011). Educational Materials for Eco-efficient Water Infrastructure
Development in Mongolia. Ulaanbaatar, Mongolia

United Nations Water. (2006). Coping with water scarcity: A strategic issue and priority for system-wide action. Genéve, CH: UN-Water.

United Nations Water. (2013a). Statistics: Drinking water, sanitation, & hygiene. Retrieved from
http://www.unwater.org/statistics_san.html

United Nations Water. (2013b). Water cooperation: Facts and figures. Retrieved from
http://www.unwater.org/water-cooperation-2013/water-cooperation/facts-and-figures/

United States Environmental Protection Agency. (2008). Incorporating green infrastructure concepts into total maximum daily loads
(TMDLs). Retrieved from http://www.epa.gov/owow/tmdl/stormwater/pdf/tmdl_lid_final.pdf

United States Environmental Protection Agency. (2000). Low Impact Development (LID) A Literature Review. Office of Water,
Washington, D.C.

University of Minnesota Onsite Sewage Treatment Program. (2011). Manual for Septic System Professionals in Minnesota 2nd Edition. St.
Paul: Regents of the University of Minnesota.

USGBC. (2011). Regional Priority Credits. Retrieved from USGBC: http://www.usgbc.org/Docs/Archive/General/Docs8156.pdf
USGS. (2006). United States Geological Survey . Washington: U.S. Department of the Interior.
U.S. Green Building Council. (2009). LEED 2009 for neighbourhood development. Retrieved from http://www.usgbc.org/neighborhoods

U.S. Green Building Council. (2012). LEED for neighborhood development v4 draft credits. Retrieved from
http://www.usgbc.org/credits/neighborhood-development/v4-draft

Vandenbergh, M. P., & Steinemann, A. C. (2007). The carbon-neutral individual. NYUL Review, 82, 1673.
Van Dieren, W. (Eds.). (1995). Mit der Natur. Berlin, DE: Birkduser Verlag.

Van Rooijen, D. J, Turral, H., & Biggs, T. W. (2005). Sponge city: water balance of mega-city water use and wastewater use in Hyderabad,
India. Irrigation and Drainage, 54(1), 81-91. doi:10.1002/ird.188

think global - certify local



Varanashi, S.P. (2013, March 2). Sleek, sensible and eco-friendly. THE HINDU, pp. 1, habitat.

Vasconez, D. S. (2004). A case for local environmental indicators: Participation in Quito, Ecuador. In de Roo, G., & Miller, D.(eds.):
Integrating city planning and environmental improvement: Practicable strategies for sustainable urban development (267-273).
Aldershot, UK: Ashgate Publishing Limited.

Vishwanath, S. (2013, March 2). Using water for profit. THE HINDU, pp. 4, habitat.

Wakode, H. (2011, December 3). Water Issues of Hyderbad. (A. University, Producer) Retrieved from Water and Megacities : http://www.wate-
randmegacities.org/water-issues-of-hyderbad/

Weingart, P. (1999). Scientific expertise and political accountability: paradoxes of science in politics. Science and Public Policy , 26 (3), 151-161.
Westendorff, D. (Eds.). (2002). From unsustainable to inclusive cities. Geneva, CH: UNRISD.
Williams, D. E. (2007). Sustainable design: Ecology, architecture, and planning. Hoboken, NJ: John Wiley & Sons, Inc.
Wolpensinger, H. (2002). Okobilanzierung von Siedlungen. (Unpublished masterthesis). Universitat Karlsruhe, Karlsruhe.
Woods-Ballard, B., Kellagher, R., Martin, P., Jefferies, C., Bray, R., & Shaffer, P. (2007). The SUDS manual. London, UK: CIRIA, Classic House.
World Economic Forum. (2013). Global Risks 2013 Eighth Edition . Geneva: World Economic Forum.
World Water Assessment Programme . (2006). Water a shared responsibility: The United Nations World Water Development Report 2 .
Yale Center for Environmental Law & Policy et al. 2010 Environmental Performance Indicator . New Haven: Yale University
Zens, J., & Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz. (2011). Water: Beware!: The secondary effects of climate change on
water ; including contributions from ecology, geophysics, climatology, spatial planning, agricultural and business sciences,

medicine and technology. Berlin, DE: Leibniz-Gemeinschaft.

Zinner, J. (2009). LEED-ND: New urbanism 2.0?. American Planning Association. Retrieved from http://www.planning.org/

think global - certify local  page - XXl



A

LEED-ND

BREEAM Communities

DGNB Stadtquartiere

CASBEE-UD

GENERAL INFORMATION

Certification system

System classification

Logo

Country of Origin

Founding Institution

Sponsorship: private/state

Founding year

Pilot phase

Website

Contact

Contact for water related
issues

Leadership in Energy and
Environmental Design for
Neighborhood Development
Rating System

International

Py
hih
LEED-ND

United States of America

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

independent, non-government

2009
2008
www.usgbc.org/DisplayPage.

aspx?CMSPagelD=148

Jeffrey Lovshin
email: jlovshin@usgbc.org

Building Research
Establishment's Environmen-
tal Assessment Method

International

Great Britain

Building Research Establish-
ment (BRE) Global

State
2009

2008

http://www.breeam.org/
communities

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

Deutsches Gltesiegel fiir
Nachhaltiges Bauen

National

DGNB

Germany

Deutsche Gesellschaft fiir
Nachhaltiges Bauen (German
Sustainable Building Council)

independent, coop /w govern-
ment

2007

2009

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 /

H20 Consult, Uim

Comprehensive Assessment
System for Building Environ-
mental Efficiency

National

Japan

Japan GreenBuild Council
(JaGBC)

State

2007

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

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

PROPERTIES OF CERTIFICATE

Certification process

Evaluation through

Evaluation method

Rating benchmarks

Structure of the certificate

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)

LEED Accredited Assessor

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

Certification (40-49 points)
Silver (50-59 points)

Gold (60-79 points)
Platinum (= 80 points)

- 3 Core Categories

- 12 prerequisities

- 41 sub-categories

-10 bonus credits for innovati-
on & regional priority

- Points earned are summed
for a total score

3 Stages:

- Registration

- Optional pre-certification to
assess the preplanning phase
- Certification: Submission

of the required documents
before commencement of
approval procedure

BREEAM Accredited
Assessor

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

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

- 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

3 phases:

- Pre-certification: planning
(master plan, valid to 5 years)
- Certificate: local public
infrastructure (min. 75% of inf-
rastructure, valid to 5 years)

- Certificate: quarter (min.
75% building contruction (in
perpetuity)

Credit-point system, Check
List Points (CLP)

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

- 5 Core Categories
- 46 sub-categories

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

Poor (C)

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

- 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



PCRS Estidama

Green Star Australia

BREEAM-NL

Indian Green Building

Council

Green Building Index

The Pearl Community Rating
System for Estidama

National

NS

aol1iw]
estidama

Abu Dhabi

Abu Dhabi Building Council

State

2010

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

Green Star Communities

National

Australia

Green Building Council of
Australia

State

June 2012

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

Termeh Hezareh

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

BREEAM-NL Area
Development

National

star
COMMUNITIES

Netherlands

Dutch Green Building Concil

independent, membership
based

August 2012

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

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

Indian Green Building Council
- Townships

National

)

ez bt
Indian Green Building Council
MEMEBEB R

India

Indian Green Building Council

State

January 2011

November 2010

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

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

Green Building Index for
Township

National

Logo

Malaysia

Greenbuildingindex SDN BHD

State

September 2011

Pilot Phase

www.greenbuildingindex.
org

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

- Pearl Rating System Preparation

Step 1: Register Development

Step 2: Appoint Qualified Professional

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 CRS5 - Issue Construction Sumission

Step CR6 - Review by Assessor

Step CR7 - Achieve Construction Rating
ESTIDAMA - Pearl Qualified

Professional

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

1 Pearl (<55 points)

2 Pearls (55-74 points)

3 Pearls (75-99 points)

4 Pearls (100-124 points)
5 Pearls (125+ points)

- 7 Core Categories

- 20 required credit catagories
- 44 credit categories

- Points earned are summed
for a total score

Credit-point system
Max 110

(100 plus 10 innovation
points)

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

- 6 Core Categories

- 20 required credit catagories
- 44 credit categories

- Points earned are summed
for a total score

BREEAM-NL Acknowledged
Assessor

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

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

3 Stages:

Stage |: 50% of total infra-
structure development

Stage IlI: 75% of infrastruc-
ture and 25 % of residential
development

Stage lll: 100% infrastructure
& residential development

Indian Green Building Council
- Green Townships

Point System - 200 Points
(incl. mandatory credits)

Certified (100-119 points)
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

think global - certify local

4 Stages:

Stage 1: Application & Re-
gistration

Stage 2: Planning Assess-
ment (PA)

Stage 3: Final Planning
Assessment (FPA)

Stage 4: Completion & Verifi-
cation Assessment

GBI Certifier

Point System - 100 Points

Certified (50-65 points)
Silver (66-75 points)
Gold (76-85 points)
Platinum (>85 points)

- 6 Core Categories

- 45 sub-categories

- Points earned are summed
for a total score
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A LEED-ND BREEAM communities DGNB Stadtquartiere CASBEE-UD
PROPERTIES OF CERTIFICATE
Context within the plan- Voluntary Voluntary Voluntary Voluntary
ning system
Although LEED certifcation
system provides guidelines
to planning authoritys on new
sustainable/green buildings
and communities
PROPERTIES OF PROJECT

Size of site / project

Application area

Uses

> 2 residential buildings < 320
acres, if > 320 acres site is
divided into subunits

New developments, redeve-
lopment of brownfield sites,
existing neighborhoods

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

Moderate or large mixed-use
developement

New developments and for
renewal or redevelopment of
existing communities

Mixed use

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

New developments

Mixed use, 15-85% residential
public spaces

No requirements

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

Mixed use

ADAPTABILITY

Regional Adaptability

International Adaptability

contact: regional adaption

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.

The LEED-ND certificate is
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

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
that the BREEAM certification
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.



Estidama

Green Star Australia

BREEAM-NL

Indian Green Building
Council

Green Building Index

Required -

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

Emirates Green Building
Council
office@emiratesgbc.org

Voluntary

Voluntary

Voluntary

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

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

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

2 4 buildings, of class 1-19
structures (except class 4), as
classified under the Building
Code of Australia.

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

Mixed use

Applicant is free to define the
physical boundaries of the
area.

All area developments:
greenfields, brownfields,
combinations of greenfields
and brownfields,and projects
that are less plan-oriented
and integrated in design, such
as temporary transformations
or adaptive reuse.

A unspecific size of a mixture
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.

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

Used for site, community and
environmental planning for
townships.

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

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. | believe
adjustments could be
made to allow for a more
international certification
system to be made, but
as the certifcation system
is designed right now, it is
more focused on commu-
nities situated in a desert
climate. The certification
references many ISO
standards for the criteria
credit rating.

Green Townships were de-
signed specifically for Indian
towns. The credits available
have the very little weight
on the water aspect of the
design.

Through my reading, | have
not noticed any attempt to
adapt this rating system
internationally. | believe due
to the specifically design and
the adaptation of the rating
system into the existing Indian
infrastructure.

think global - certify local

The Green Building Index is
developed specifically for the
Malaysian tropical weather,
environmental and
developmental context, cultu-
ral and social needs.

The Green Building Index is
developed specifically for the
Malaysian tropical weather,
environmental and
developmental context, cultu-
ral and social needs.
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appendix A

LEED-ND

BREEAM communities

DGNB Stadtquartiere

CASBEE-UD

WATER ASPECTS

Water related touchstones
- qualitative

Water related touchstones
- quantitative

- 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)

- Certified green buildings (req.)

- Indoor water use reduction (req.)
- Construction activity pollution
prevention (req.)

- Certified green buildings (5 points)
- 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)

- 8 of 12 prerequisites are
water-related

- 22 of 41 credit categories
are water-related

- 30 of 100 available points
are water-related

- 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

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

- 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

- Efficient Land Use

- 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

- 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
*Reduction of the thermal impact on
the environment outside the designa-
ted area in Summer

- 17 of 82 credit categories are
water-related

- 52 of 283 available points
(before individual weighting)
are water-related

ASSESSMENT

Core Category Break-
down

Overall emphasis or Main
Points

User-friendliness

Sample projects

think global - certify local

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-
re to the certification is clear
and traceable. The application
of the required aspects seems
to be manageable for the
involved planners.

Refer to LEED-ND Case
Study 2011 pdf

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
is possible is clearly defined.
The structure of the manual
seems to be easy to browse
and categorized in various
criteria. The customer service
staff is very difficult to get any
information from.

MediaCity UK, Manchester,
UK

Masthusen, Malmo, Sweden
Sheffield Housing Company,
Sheffield, UK

Ecological quality - 22,5%
Economical quality - 22,5%
Sociocultural and functional
quality - 22,5%

Technical quality - 22,5%
Process quality - 10%

13 model projects in Germany
and European countries

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.

| personally found CASBEE
very complicated to under-
stand. They did very little to
simpify it for wide spread use
among various firms.

IBEC-C0001-UD



Estidama

Green Star Australia

BREEAM-NL

Indian Green Building
Council

Green Building Index

- 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

- Water Efficient Buildings

- Hazardous Waste Management

- 9 of 20 required catagories
are water-related

- 10 of 42 credit categories
are water-related.

- 59 of 159 avaiable points
are water-related

- 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

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

- 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

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

- 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%

- 4 of10 mandatory credits
are water-related

- 8 of 29 credit categories are
water-related

- 56 of 200 available 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

- GBI Certified Building

- 17 of 45 credit categories
are water-related

- 34 of100 available points are
water-related

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

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

Governanace - 21 points
Design - 11 points
Liveability -23 points
Economic Prosperity - 19
points

Environment - 26 points
Innovation - 10 points

Management - 18%
Synergy - 18%

Sources - 17%

Spatial Development - 20%
Welfare & Prosperity - 12%
Area climate - 15%
Innovation - 10%

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

The certification system is
very basic and is very easy
to use

think global -

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.
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appendix B

Indicator 7 = WW p04
i i WW Qx
Production of different WW o = ﬂwﬁx 100 %
wastewater qualities compared WW Q 1 = untreated stormwater
to total wastewater volume WW Q 2 = greywater
WW Q 3 = yellow water

Indicator 8 — WW ,, WW Q 4 = blackwater
wastewater qualities used to WW _ WW Qx x 100 % WW Q 5 = agricultural wastewater

oV D WW Q 7 = industrial wastewater
cover total demand
Indicator 9 — WW et WW treat 1 = primary treatment
Share of primary, mmnODQmJ\ ER 100% = A<<<< treat1 + WW treat 2 + WW treat wv x 100 % WW treat 2 = secondary treatment
and tertiary treatment against WW total WW treat WW treat WW treat WW treat 3 = tertiary treatment
total wastewater volume and
total wastewater treated

Planning step
PS.1.2+1.3
Available internal primary

7 Formular

P: average annual precipitation level
R: run off

resources, groundwater and WA envio = P - R - Ret (G+E) Ret: retention,
reliable run-off only G: Groundwater recharge
E: evaporation
R1
brutto demand coverage based —
on availabilities of primary D cov.= WAiprime — M D Sx inf(t)
x=1

internal resources

P.S.2.2
total water demand per

subarea +
per use with waterquality share

xX=n
D total = M D Sx inf (t, Q)
x=1

P.S.2.3
total water demand per

subarea +

per use with waterquality share
after efficiency measures

X=n
D total red. = M DSx x CSx inf(t,Q)
x=1

D cov = community demand
coverage

D total= community BRUTTO
demand

D total red = total NETTO
community demand after efficiency
measures

D Sx= demand of Subarea X

CSx = Conservation coefficient of
subarea x

think global - certify local



Indicator

Indicator 1- WAI

Formular

Index is normalized

Water availability index WA]| = Z+6=D R= surface run off
R+G+D ez rEnzE el ie L G= groundwater resources
-1 = high demand, therefor no D= sum of demands of all sectors
wateravailabilty
+1 = no demand, therefor
highest possible wateravailabilty
Indicator 2- WA ,ati0 Index is normalized to the range | WA i =internal resources / primary
Internal vs. external available WA ., = VA i~ WA ex -1to+1 and secondary
water resources WA i+WA ex -1 = only external watersources | WA ex = external resources are
+1 = internal watersources inflows into the ecoblock boundary /
primary and secondary
Indicator 3- WA e Index is normalized to the W fresh = freshwater abstraction
Total production of recycled W W fresh— Wrec range -1 to +1 W rec. = recycled resources

resources against freshwater
abstraction

Prod = W fresh+ W rec

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

produced

Indicator 4 =D r4ti0 (Gleick)

Projected/actual demand per
person per day against Gleick
Basic Human Water indicator

_ Dprojected / D actual
D ratio (Gleick) =

x 100 %

mow\vmqmo:

D projected = planned project
demand

D actual = project demand in
project operation

Indicator 5 — D ,4ti0

_ D projected

D projected = planned project
demand

Projected against actual g 2bigjedienl 0
J g D ratio =~ oo — X 100 % D actual = project demand in
demand actua
project operation
Indicator 6 — RW ¢pgre
RW RW = rainwater as % of reliable run-

Share of rainwater use against
total demand

RW hare Hﬂk 100 %

off
D = total demand

page - XXXI
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appendix B

resources after efficiency

measures

P.S.3.6

Quality of Wastewater
produced

per subarea + per use

P.S.3.7

Share of primary, secondary
and tertiary treatment against
total wastewater volume and
total wastewater treated

WW treat _

D cov.= WAiprime + WA isecond. +WA e prime. —D total red.

'WW total = M<<<< Sx inf(t, Q)
x=1

WW treat 1 WW treat 2 WW treat 3

WW total

(

o
WW treat + WW treat + WW treat v.& 100 %

think global - certify local



R3
brutto demand coverage based

on availabilities of primary
internal and external resources

demand coverage based on
availabilities of primary internal
and external resources after

efficiency measures

P.S.2.4
total wastewaterquality output

per subarea

P.S.3.1
Smart source mix ideal

scenario:

total water demand per
subarea +

per use with waterquality share

P.S.3.3-P.S3.5

R4
demand coverage based on

availabilities of primary and
secondary internal and external

xX=n
D cov.= WA iprime + WA e prime — M D Sx inf(t,Q)

x=1

D cov.= WAiprime + WA e prime. —D total red.

WW total = M<<<<mx inf(tQ)
x=1
WWS1 = M<<<<0x in f (t)
x=1

x=n
D total = Mcmx inf(t,Q)
x=1

WW total M WW Sx inf (t,Q)
x=1

xX=n
D total = M D Sx inf(t,Q)
=il

WA | prime = internal and primary
water resources
WA e prime = exernal and primary
water resources

WW total = total wastewater
volume

WW Sx = wastewater volume of
Subarea X

WW Qx = wastewater quality X

WW treat 1 = primary treatment
WW treat 2 = secondary treatment
WW treat 3 = tertiary treatment

Ideal scenario versus actual availabilities

page - XXXIII
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H C U HafenCity Universitat
Hamburg

appendix C

What is kindly requested from you?

Basically, to facilitate and support my research as much as you are willing to. Anything which may answer the thesis questions
and hypothesis in both qualitative and quantitative ways is highly appreciated; therefore there is a need for:

PNV AWM R

General information from the communication department

Studies conducted within your organization relevant to the thesis

Interviews with staff members

continued communication in case of questions or clarifications

Interview type: qualitative

Time: the lengths of the interviews are from 45 to 60 minutes (according to your availability).

Language: all interviews are to be conducted in the English language.

Data recording: all interviews are to be tape recorded as well as notes taken. Upon your permission, a picture of your face
will be taken to be associated with your biography.

Interview structure: the interview topics/questions are to be shared with the interviewee by myself prior the time of
the interview (for preparation and adjustment if needed). Unconfined questions may occur to clarify the participants’
answers.

Interviews will be divided as following:

Introduction to the general aims of the study and the information given in the invitation letter will be repeated
Consent form to be signed

General individual queries (name, position, background, etc.)

Questions about the organization, scope of work, plans and vision

Organization questions (collaboration and integration with others)

Opportunities and challenges with consumers/developers, government agencies and consultancies

Some technical questions about sustainable materials, energy and water

Personal opinions

At the end of the interview participants will be asked if they have something else they would like to say or share. This is
to assure that aspects they thought important are not left out

think global - certify local
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Consent form

You are being requested to participate in a qualitative interview conducted by Anke Jurleit who is

a phd candidate at HafenCity University, Hamburg. The interview is for her doctoral thesis entitled:
“Think global, certify local - a regional implementation strategy for community CS in India - examplary
shown by the waterinfrastructural components in the community”.

Purpose: The objective of the thesis is to develop an understanding of the impact, challenges and opportunities of the certifi-
cation system requirements.

Selection: You have been chosen for the nature of your work, your work experience as well as the nature of your project
locations.

Participation: Your participation in this study is voluntary. This means that your decision will be respected, whether or not
you want to be in the study. If you decide to join the study now, you can still change your mind during the study.

Risks: No risks or discomforts have been identified for this interview. If you feel stressed during the study you may stop at any
time, and you may skip any questions that you feel uncomfortable answering.

Procedure: The procedure is having the interview questions sent to you via email for reviewing first. Then, you could identify
any questions you wish to eliminate, or you could decide to do so during the interview. Additions to the interview that you
see helpful are welcomed.

Payment and Benefits: there is no monetary payment associated to this interview. Although this study is not designed to
help you personally, the information you contribute will help answering the hypothesis and connect your experience with the
objective of the study.

Time and Location: interviews are to be conducted within your facilities for your convenience at a mutually suitable time.

Confidentiality: Your contribution in the form of an audio recorded interview will be written in the annex of the thesis, with
an acknowledgement of the speakers (identified by name, biography and a picture of your face which will be next to the
biography). While this is the case, this interview is intended for the sole purpose of the thesis specified above, and will not
be published by any external media or used for revenue. All audio files will be deleted after the thesis writing is completed or
within 6 months (whichever comes first).

| give permission to be interviewed by the researcher []Yes [ ]No
| give permission to have my picture taken [ Yes [INo
| agree to have the interview audio recorded [ Yes [INo

Your signature below indicates that you have decided to participate voluntarily to this study and that
you have read and understood the information provided above. You will be given a copy of this form
to keep.

Participant’s Name and Signature :

Interviewer’s Name and Signature:
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appendix C

Interview questions:
Best practice waterinfrastructure planning

1. Personal Data:

e Name:

e Position:

e Country of origin:

® Scope of work:

e Tell me briefly about yourself:

2. General Questions:

e What do you consider India‘s Best Practice in community waterinfrastructure planning?

e If you needed to summarize, what are the three main concepts in sustainable community waterinfrastructure planning?
e Which documents or guidelines do you refer to? (state water policy, national documents etc.)

e What are the main sources for Best practice standard?

e What in your opinion are the most pressing issues when talking about sustainable waterinfrastructure?

e What in your opinion are the main reforms which need to be undertaken?

3. Global principles / regional Best practice:

e Inyour opinion, the global principles introduced to you, would you agree with them
e Which of the principles do you find most pressing?

e What are the regional differences in Andra Padresh, which don‘t apply globally

e Canyou tell me about a Best Practice project in the Hyderabad area?

4. Certificationsystems:

e Inyour opinion, can CS help to creat Best Practice? Why?

e Which indicators would you find important to use?

e Would you say the input/output approach would be something which could be used for any community in order to as-
sess the performance of a community waterinfrastructure system?

e What would in your opinion need to happen to successfully implement CS?

think global - certify local
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Interview questions:
Certification system development, adaption and benchmarking

1. Personal Data:

e Name:

e Position:

e Country of origin:

® Scope of work:

e Tell me briefly about yourself:

2. General Questions:

e What do you consider India‘s Best Practice in community waterinfrastructure planning?

e If you needed to summarize, what are the three main concepts in sustainable community waterinfrastructure planning?
e How is this represented in the Green townships CS?

e Inyour opinion, do there have to be adaptions being made depending on the region in India?

3. Certificationsystem development:

Most CS focus on environmental efficiency. Would you agree with this?
e Which sources for waterinfrastructure planning did you use when developing the CS?

4. Certificationsystem adaption:

e Most CS focus on environmental efficiency. Would you agree with this?

e Which sources for waterinfrastructure planning did you use when developing the CS?

e What is your experience with adapting a different system to the Indian Conditions?

e How was it done?

e How do you imagine a benchmark revision process?

e  Whatis it based on?

e Would you say that there could be a global benchmarking tool like the input/output approach in order to make CS com-
parable
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APPENDIX D

LIST OF CONTACTS + INTERVIEWEES

Indian Contacts

institution
address

name
designation

institution

address

name

designation

institution
address

name

designation

name

designation

institution

address

name

designation

Adapt Technologies

Adapt Technologies & Consultancy Services India Pvt.
Ltd.

133/A, First Floor

Gunrock Enclave, Phase |

Secunderabad 500009

Andhra Pradesh, India

Maheep Singh Thapar
Managing Director & Principal Consultant

Aliens Group / Alien Space station

Vittal Rao Nagar

Hitech City, Hyderabad, AP 500032, India
Mr. Naveen Mypalla

Director, founding partner

ASCI Hyderabad
ASCI — Bella Vista campus
Raj Bhavan Road
Hyderabad — 500082, (AP)

Sirinivasa Chary Vedala

Dean, research and management studies + Director,
centre for energy, environment, urban governance
and infrastructure development

Vaibhav Purandare Subaamanyan
Project supervisor, Centre for Urban Governance

Biome Environmental Solutions Pvt. Ltd,
environmental planning and water sustainability so-
lutions

1022, 6th Block, 1st Floor, HMT Layout
Vidyaranyapura Main Road

Vidyaranyapura, Bangalore 560 097 INDIA

Chitra Vishwanath

Principal Architect and Managing Director

think global - certify local

institution
address

name

designation

institution

address

name

designation

name

designation
name

designation

institution
address

name

designation

institution

address

name

designation

CEPT University (PAS Project)
Kasturbhai Lalbhai Campus,
University Road, Navarangpura,
Ahmedabad-380009,

Gujarat, INDIA.

Prof. Dinesh Mehta and Meera Mehta
Dept. of architecture

Confederation of Indian Industry (Cll): Triveni Water
Institute

Cll Sohrabji Godrej Green Business Centre

Survey No. 64, Kothaguda Post, Near HITEC City, Ran-
ga Reddy Dist., Hyderabad - 500 084, India

KS Ventkatagiri
Principal Counselor of Water Institute

C Sripati
Senior Counselor of Water Institute

Ajay Ranjith V
Senior Counselor / Civil eng.

CSE - India’s leading environmental NGO
CSE - Centre for Science and Environment
41, Tughlakabad Institutional Area

New Delhi-110062, India

Suresh Kumar Rohilla

Programme Director — Urban Water Management

ECI Engineering & Construction Co. Ltd.
Plot No. A-12-13,

Panchavati Township,

Manikonda, Hyderabad - 500 089,
Andhra Pradesh, India

Nama Ramesh
Executive Director



Indian contacts

institution
address

name
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Forum For A Better Hyderabad
,CHANDRAM* 490, Street No. 11
Himayatnagar, Hyderabad-500 029
Andhra Pradesh. India

Dr. Vasant Kumar Bawa
Founder of the Forum, First Chairman of HUDA and
instrumental in institutionalizing urban planning

Omim Maneckshaw Debara
General secretary, Urban management

Hyderabad Metropolitan Development Authority
Block ‘A, District Commercial Complex,

Tarnaka, Secunderabad - 500017.

Andhra Pradesh, India.

Mr. AV Bhide
(Senior Planning Consultant - HMDA, Ex Member PI-
anner, HMDA)

Hyderabad Metropolitan Water Supply & Sewerage
Board (HMWS&SB)

Hyderabad Metropolitan Water Supply

& Sewerage Board

Administrative Office Building

Khairatabad, Hyderabad — 500 004

Indian Green Building Council (IGBC)

Cll Sohrabji Godrej Green Business Centre

Survey No. 64, Kothaguda Post, Near HITEC City, Ran-
ga Reddy Dist., Hyderabad - 500 084, India

G. Balaji
Deputy Director

Kuladeep Kumar Sadevi
Architect - Green Buildings

M. Anand
Senior Council, LEED AP

R. Rohith Reddy
Executive - Green Buildings

V. Nagesh Gupta
Engineer - Green Buildings
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Indian Tobacco Company (ITC)
Thapar House, 2nd Floor, 124 Janpath,
New Delhi 110001

Sanjib K Bezbaroa , Ashesh.Ambasta@itc.in
Senior staff sustainabilty reporting

Mahindra Consulting Engineers Ltd.
Natham Sub Post, Chengelpet Taluk
Kancheepuram, 603 002,

Tamil Nadu, India

Mr.B.Suresh / Mr.S.Kumaresan
President & CEO & Whole time Director & Chief Engi-
neer, ,Administrative Building”, Mahindra World City

Malaysian township properties
Kukatpalli

Hyderabad 500072
RainTreePark Residences

Welfare Association of RainTree Park
Club House 1, 1st Floor, RainTree Park, KPHB Colony,
Hyderabad - 500 085. AP, India.

Mandava Srinivas
Vice President

Nelluri Srinivasulu
Vice President

SOuL

Road no.3, banjara hills ,TV9 office, opposite-
Qmart,Indian terrain small road end of line, alliance
francaise

Dr. Jasveen Jairrath
activist
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Building Research Establishment Environmental As-
sessment Method Netherlands (BREEAM NL)

OTH Fakultat Architektur

Prifeninger Strasse 58, 93049 Regensburg

Prof. Dr. Susan Draeger Architektin

consultant BREEAM International

Gesellschaft fur 6kologische Bautechnik Berlin mbH
(DGNB)

Gesellschaft fiir 6kologische Bautechnik Berlin mbH
MulackstralRe 19

D-10119 Berlin

Prof. Dipl.-Ing. Alexander Rudolphi

owner

Green Building Council Brasil (GBC Brasil)
Alameda Rio Negro, 585

Edificio Jacari cj.93

Alphaville-Barueri, BR 06474-250

Maria Fujihara
Green professional

Green building Council of South Africa (GBCSA)
Spire House, Tannery Park,

23 Belmont Road, Rondebosch

Cape Town, 7700, South Africa

Brian Wilkinson
Chief Executive Officer

Institute for Housing and Environment -Research ins-
titution of the State of Hessen and the City of Darm-
stadt

Institut Wohnen und Umwelt GmbH (IWU)
Rheinstrale 65, 64295 Darmstadt, Germany

Michael Horner

Jordan Green Building Council (Jordan GBC)
Umm Uthaina - 6th Circle
Ibrahim Al-Ghuslani St. Building 44

Amman, Jordan

Mohammad Asfour

Chairman
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Swedish Green Building Council (SGBC)
Landsvagen 50A
Sundbyberg, se 11763

Ann-Kristin Karlsson

TUV International GmbH / TUV Rheinland Group
Buschhéhe 8

28357 Bremen

Dr. Martin Deter

Auditor

United Kingdom Green Building Council (UKGBC)
The Building Centre, 26 Store St, London WC1E 7BT,
United Kingdom

Paul King

United States Green Building Council (USGBC)
2101 L Street, NW
Suite 500, Washington DC 20037

Chris Marshall, Deon Glaser
Director LEED International Technical Development

World Green Building Council (WorldGBC)
Drees & Sommer AG

Obere Waldplatze 13

70569 Stuttgart

Dr. Ing. Peter Mosle, Drees & Sommer
Advanced Building Technologies GmbH (Committee
Chairman at WorldGBC)

HafenCity Universitat
Uberseeallee 16, room 5 031
20457 Hamburg

Prof. Dr.-Ing. Wolfgang Dickhaut
1st supervisor









