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Chapter 1:  The Adyar Poonga Project 

1.1 Genesis 
It is understood that the Government of Tamil Nadu has from 1997, been contemplating the 
creation of the Adyar Poonga. The Project initially envisaged the creation of an eco park to re-
store the ecological balance and raise public awareness on environmental issues. However rea-
lizing the larger ecological impact, the Government initiated an ambitious project to include 
and encompass the edge restoration of the Creek and Estuary as well, covering about 358 acres. 

To effect the above, the State Government vide G.O.Ms.No.117 Municipal Administration and 
Water Supply, dated 11.10.2006, formed a Trust, headed by the Chief Secretary, under the 
name of “Adyar Poonga Trust” inter alia with the objective of developing, maintaining and 
serving an eco park by name “Adyar Poonga” and to create such other systems for the restora-
tion of the Adyar Creek and the Estuary area.    

The Board of Trustees, by a resolution dated 21.11.2006 appointed the Tamil Nadu Urban In-
frastructure Financial Services  Ltd., Chennai (TNUIFSL) to identify and engage necessary 
consultants in the preparation of a concept/master plan, detailed planning and to invite competi-
tive bidders for the development of this landmark Rs 100 Crore Eco-park.  

Accordingly M/s. Pitchandikulam Forest Consultants (PFC), Auroville, based in the interna-
tional township of Auroville, which is recognized internationally for its ecological works, were 
appointed as consultants for developing a Master Plan and other related activities. PFC is col-
laborating with several reputed specialist consultants like Centre for Environmental Studies, 
Anna University; Idea Design, Cochin; House of Consultants, Bangalore; Aurore, Auroville; 
SCD India Ltd, Chennai; CERES, Australia amongst others in the fields of water management, 
environmental education, flora & fauna habitat mapping, social impact studies, alternative & 
appropriate technologies, architecture and landscaping. 

 

1.2 Scope of work 
The scope of work outlined for the consultants under the assignment as detailed in the Terms of 
Reference are as follows: 

Feasibility Study: 

The feasibility study shall be completed objectively to ensure that the execution of the project 
is compatible with all of the environmental and social aims of the stakeholders of the project. 

Preparation of detailed project plan: 

This will include a plan that outlines the processors, tools and methods that will be used to 
manage the project.  The project plan will also include the baseline budget and schedules of the 
project and the implementation strategy.  The recommendations will also include those activi-
ties for which detailed design and BOQs need to be prepared and works to be taken up under 
the Design Build Operate and Transfer (DBOT) format. 

Park Usage Patterns: 

Survey the expected park users, including their demographic, expectations, aims etc. of visiting 
of park. Analyze this information and present the park designers with a summary and list of 
recommendations concerning the park usage patterns. 
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Traffic Plan: 

Closely related to the park usage patterns, the traffic pattern will show the traffic movement 
into and around the park.  The traffic plan will indicate the bus bay/parking facilities required 
as well as giving an overview of the visitors movement within the park itself.  The traffic plan 
will also show the connections of the park to the greater Adyar Creek Area. 

Infrastructure Linkage: 

Infrastructure linkages will examine how the park will complement existing infrastructure in 
the area.  This survey should ensure that the recreational aspect of the park is unique while still 
connected to the wider urban area. 

Water Management Plan: 

Studying the different design scenarios and how they impact the water consumption and drai-
nage in the park.  This would involve reviewing tidal data and implications, sewage flows, rain-
fall data, mapping of catchments and surface and underground hydrology. 

Flora and Fauna Habitat Mapping: 

Examining the existing flora and fauna in the area, contrasting this to the indigenous situation 
and then developing a schedule of preservation, planting and reintroduction of species to 
recreate the original eco system. 

Conceptual Landscape and Architectural Design: 

The conceptual landscape and architectural design will incorporate all of the design informa-
tion into a cohesive and aesthetic vision of the developed park.  

Communications and Education Strategy: 

A report on the communication and education strategy will show the parks approach to envi-
ronmental education, as well as giving recommendations on communication strategies that in-
clude signage, outreach programs, study packages etc. 

Park Maintenance Plan:  

Maintenance of the park will require an ongoing source of funds to pay for educational activi-
ties, gardening, cleaning staff etc.  A business plan will examine the sustainability of the park 
and estimate ongoing operational costs as well as looking at sources of funding 

Disseminating the Strategy: 

The plan should be presented in Chennai to all interested and participating groups and stake-
holders so that comments can be invited and master plan proposal can be ratified. 

 

 

 

 

 

 



 

 
 

   

 

 

7

1.3 Evolution of the Project 
As stated in the Terms of Reference, ‘the project envisages to inventorize the natural resources 
of the region, investigate the current land use and to identify interventions that will facilitate 
future development of the city in a sustainable fashion.’  

Initially, the objective of the Project was to develop a master plan for the Adyar Creek which 
covers an area of 58 km in the first phase, along with recreational facilities; such that the plan 
is environmentally sustainable and contributing to the long term sustainability of the Adyar riv-
er system.  

The conceptual master plan, thus, was being prepared as a process oriented plan, wherein the 
inputs provided by the various experts on different aspects ranging from water, ecology, biodi-
versity, infrastructure links, traffic studies, social impacts etc directed the concept plan.  

The evolution of the Project and the concepts being developed are, as stipulated in the TOR, to 
be disseminated to the public for feedback, yet another critical component to the process 
oriented planning this Project is being developed on. To quote the TOR, ‘… though the success 
of the project is visible from visionary point of view, it is very important to take the public and 
the private concerns of Chennai city and those who are interested in protecting the environ-
ment.  Hence it is ideal while developing the master plan a simultaneous process has to begin 
focusing attention on possible outcome of this Eco Park through series of activities which will 
take the project to the stated objectives through general public consultative process.’   

The concept for the ecological master plan (58 acres) being submitted herewith, is consequent-
ly a draft for discussion, and will be finalized after due diligence in public dissemination is fol-
lowed. Briefly the concept details the vision and steps envisaged towards restoration of the de-
graded wetlands, the construction of new wetlands to improve water quality, manage storm wa-
ter, enhance habitat, stabilize shoreline erosion and mitigate wetland loss. All this, keeping the 
urban profile of this site in mind and the critical role of education as a key component to sus-
tainability.  

The draft concepts prepared for the Master Plan (58 acres) will be displayed at the Poonga site 
to foster awareness, knowledge and understanding of the inherent values of the wetlands and 
marshal public support/feedback for wetland conservation and this project.  

 

 

 

 

 

 

 

 

 

 



 

 
 

   

 

 

8

Chapter 2:  The challenges of the project 
The overall objective of the project as affirmed in the Terms of Reference is ‘to develop a mas-
ter plan for the Adyar Creek which covers an area of 58 km in the first phase, along with inte-
rim facilities for generating citizen awareness; such that the plan is environmentally sustainable 
and contributing to the long term sustainability of the Adyar river system’.   

In light of the chief objective, to define the goals of the project, the development of this master 
plan for the Adyar Poonga, needed to consider the Poonga, mudflats and estuary as one ecolog-
ical system integrating biological, physical, and social factors.  

The 58 acres of the Adyar Poonga, at the far end of the creek, is in many ways a symbolic 
project, because the Adyar Poonga is connected to all the other water bodies and the entire 
length of Adyar River must be protected to ensure that it becomes the river of life again. 

Whatever we do on this project, it must incorporate an institutional structure that would main-
tain it. A practical and authoritative vision is required from the State Government to protect the 
strategies for the entire project. These strategies that encompass the protection of the edges of 
the creek and estuary can only happen if the people, living on these edges in particular are in-
volved.  They must understand that they live at the interface between the land and something 
essentially meaningful and beautiful for us all. 
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2.1 Planning Concepts  

Figure 1: Conceptual Plan for the 358 Acres 

 

2.1.1 Ecological Restoration of the Creek & Estuary 

The first step towards ecological restoration is to define and secure the edges of the creek and 
estuary from the surrounding urban development activities. The best method to secure the 
edges is to bring public watch and ward by providing public access to these edges. Once the 
edges are protected, restoration of these edges with mudflats, mangroves and other appropriate 
habitats would follow. 

2.2 Waste Water & Sewage Outfalls 
The investigations carried out by The Centre for Environmental Studies, Anna University were 
based on five outfalls, which were directly entering into the Adayar Poonga. As it is necessary 
to distinguish between storm water drainages and sewers, four of the five outfalls—namely OF-
A, -B, -C and –F—were classified as storm water drainages. Only OF-G could be identified as 
a sewer, which was closed during the entire period of the investigations, due to the leveling of 
encroachment inside the area and illegal dumping of debris. Hence, the present discussion on 
discharge is based on the data obtained from the remaining four outfalls. 

Detailed studies were conducted on the discharge from these outfalls to determine (a) the quali-
ty of the discharged water; and (b) to estimate the amounts of hydraulic loads and organic pol-
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lution that could potentially be carried into the sensitive waterbodies of Adayar Poonga. It was 
observed that most of the storm water drainages were discharging water even though there was 
no rain or only meager rainfalls. Hence it was decided to distinguish between base flow—
which defines discharge without any obvious link to rainfall events—and storm water flow. To 
verify the direct link with rainfall, daily rainfall data was collected from the weather station at 
Nungambakkam, Chennai, which is monitored by the Indian Meteorological Department 
(IMD), till end of September 2007. 

In almost all the drainages, base flow as well as storm water flow was observed. Outfall A was 
an exception; providing considerable flow only during or after rainfall events. Outfalls OF-B, -
C and –F were showing discharges during dry weather conditions, although flows were consi-
derably stronger after precipitations that were more than 10 mm/day. In some cases, high run-
off could be observed even 2 days after the last rainfall events. 

2.2.1 Water quality from base flow discharge 

There was a significant base flow observed in outfall OF-B, which was discharging at the rate 
of 27.4 m3/day. Similarily, in OF-C and OF-F, the hydraulic load was 3.4 and 0.8 m3/day, re-
spectively. The pollution observed in OF-B and OF-C reached very high levels, with BOD5 
ranging from 65-90 mg/l, phosphorous 5.1-5.7 mg/l and total nitrogen ranging from 64.4-90.2 
mg/l. Total coliforms range between 9.7E-06 to 6.8E-08 MPN/100 ml, indicating high risk of 
pathogen pollution. The amount of BOD5 and nutrients was three times lower compared to the 
other two outfalls, but total coliforms were equally high. 

2.2.2 Water quality from storm water discharge 

Heavy discharge during and after rainfall events was present in all storm water drainages. In 
OF-A and OF-C the hydraulic load after 10-30 mm rainfall was between 1.6 and 7.4 m3/hrour, 
respectively. The water quality varies significantly, depending on the amount of rainfall. The 
first rain spell—commonly called ‘first flush’—delivered water that was almost equally 
enriched in pollutants as in the base flow discharge. Particularly high was the BOD5 at 93 mg/l, 
phosphorous with considerable maximum of 3.6 mg/l, total nitrogen indicating levels up to 
61.6 mg/l and total coliforms reaching 6.8*E-08 MPN/100 ml. These values exceed by far the 
typical concentrations for storm water run-off as provided in secondary data from 300 refer-
ences collected by Gobel, P et al (2007). 

2.2.3 Conclusions on study of outfalls 

The water quality study on various outfall discharges into Adayar Poonga shows that the com-
position of run-off water—whether it is base flow or storm water discharge—carries significant 
amounts of pollutants. The concentrations are much higher than permissible limits for the dis-
charge of sewage effluents into inland surface water (IS 4764). In the case of heavy rainfall 
during the SW-monsoon, it is estimated that there is a 60% reduction of the major pollutants. 
Further reductions in pollution levels can be expected with storm water events during the usual-
ly stronger NE-monsoon. 
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Photo 1.  Grey Water inflow into the Poonga Photo 2. Storm-water entering inside the Poonga 

 

Photo 3. Polluted water affecting the vegetation inside the creek. 

 

 

2.3 Securing the 58 Acre Site 
In addition to being incomplete, there are several man made openings in the boundary wall of 
the Poonga which increases the risk of pollution and encroachments, and posing a serious ques-
tion mark as to the sustainability/ viability of the proposed ecological restoration of the Poonga 
and estuary. In the absence of a secure environment, safe and unimpeded access to many parts 
of the park, to obtain vital baseline information for the master plan development planning, was 
an enormous challenge.  

2.3.1 Encroachments inside the Poonga 

Until late May 2007, much of the project site could not be approached for study and analysis on 
account of a large population of encroachments.  Over 100 encroached pucca dwellings near 
the bridge at Karpagam Avenue posed one of the biggest threats to the integrity of the Poonga.  
These encroachments had prevented the completion of the compound wall for the 58acres of 



 

 
 

   

 

 

12

the Poonga. Other related issues such as continuous garbage dumping, sewage and waste water 
inflows into the Poonga wetlands from these encroachments, exacerbated the problems here.  
Although these encroachers have since been relocated, an estimated forty one families contin-
ue. Twenty families reside near the St Johns’ School and approximately twenty one reside 
along the pavement of South Canal Bank Road. Initially they used the Poonga site only as a 
toilet and cooking site, however, since the boundaries of the Poonga are still in the process of 
being secured through fencing, several shanty hutments have sprung up. 

 
Photo 4.  Pucca encroachments inside Poonga near 
Karpagam Bridge 

Photo 5. Shanty hutments inside Poonga near 
South Bank Canal Road 

 

2.3.2 Waste Dumping inside Poonga  

Once again on account of lack of security along the Karpagam Bridge, uninterrupted dumping 
of construction-waste materials / debris and garbage, continues even today. The Consultants 
had on several attempts removed the debris from the gates along South Canal Bank Road and 
TP Scheme Road. However, in the absence of sustained effort and stringent measures, the situ-
ation remains much as it was before. 

 

Photo 6.  Construction waste dumping near Karpa-
gam Bridge 

Photo 7. Brickbat industry near Karpagam Bridge 
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Photo 8.  Garbage dumping near Karpagam Bridge Photo 9. Garbage dumping near Karpagam Bridge 

 

Photo 10. Construction waste through the gate at SCB Road 

 
 

 

2.3.3 Domestic Cattle and Water Buffaloes 

Despite the removal of the encroachments, domestic cattle and water buffaloes, issues that 
were highlighted in the Inception Report, continue to live inside the Poonga in large numbers.  

Photo 11. Domestic Cattle inside Poonga 
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2.3.4 Data Collection 

Since the collection and study of existing data is critical to the development of the Master plan 
for the Adyar Poonga & Estuary, all related Government Departments were requested to fur-
nish relevant data on request. 

This seemingly simple task however, was a gargantuan task requiring much follow up and writ-
ten communications.  
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SUMMARY 

Most of the primary hurdles have or are in process of being resolved and the Governments 
commitment toward the integrity of the project is indeed laudable. This is evidenced by the ef-
forts to resettle the encroachers, secure the site and check the sewage and waste water flowing 
into the Poonga and Creek. However, as detailed in Chapter 4, in order to be truly effective and 
sustainable, these actions require a more dedicated and scientific approach. An integrated, co-
operative and proactive approach by all the Departments will be required to drive the project 
and sustain it. 
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Chapter 3:  The project timeline of significant events  
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Chapter 4:  The Ecological Rehabilitation Approach 

PART 1: ENVIRONMENTALISM AND URBAN SPACES 

4.1 Environmentalism 
Environmentalism is a new social movement in the globalized Indian economy.  It was influ-
enced by the peaceful civil protest and disobedience movement led by Mohandas Gandhi. Pio-
neers like Sunderlal Bahugana (Chipko Movement), Baba Amte, Narayan Desai and Krish-
namal Jagannathan have been influenced by the Gandhian ideology of social equity and selfless 
service for larger societal issues. These are instances of individuals who have brought social 
change by self-renouncing practices of foot-marches and fasts. 

Gadgil and Guha (1994) differentiate Third World Environmentalism, from the West led 
movement for resource quality, as to be a fight for a basic life and livelihood. India’s expe-
rience has been characterized by simultaneous problems of land and resource depletion, pollu-
tion, and the decimation of biological diversity, with low prospects of a major transformation in 
consumption patterns to mitigate the problems caused by deforestation, soil erosion and other 
types of resource degradation. Because these problems most directly influence the survival and 
livelihood options of rural populations, economically disadvantaged constituencies figure large 
in third World environmentalism.  

Over the decades, environmentalism in India has altered from voluntary, decentralized and 
people-centered resistance to a more centralized and organized activity, one marked by linkag-
es with international donors. The first wave of environmentalism was in essence social move-
ments characterized as segmented, polycentric, and integrated networks (acronym SPIN). Nev-
ertheless, from the Chipko Andolan to the many public interest litigations (PIL) filed in the Su-
preme Court on various issues related to the environment, the achievement of environmental 
activism in India remains impressive. 

Central to the above is a set of educated and motivated individuals mainly from urban areas, 
often with easy access to funding institutions and the media, working together for either con-
serving some significant natural entity or opposing an activity that is environmentally destruc-
tive. Members of this new brand of environmentalists rarely emerge from among the popula-
tion or communities directly affected by the related environmental damages or transformations. 
But given their broad commitments, urban connections, wider information base, easy access to 
the media and financial strength, the present day environmentalists have succeeded in dissemi-
nating information to influential segments of the public, thus creating a larger support base for 
their causes.  

Ever since the Rio summit (1992), the common people have been exposed to the issues of 
global environmental governance. The Kyoto Protocol, the debate on biotechnology and bio-
safety, the environmental implications of the WTO, have all been addressed by environmental-
ists from India in numerous national and international platforms – from Rio to Copenhagen, 
Seattle to Singapore. 

 

4.2 Debate over public spaces 
Globalization is like a tsunami which has hit the Indian shores. International services sourced 
from India have generated wealth in the hands of the middle class like never before. Cities are 
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being transformed, IT corridors bulldoze urban hinterlands and Specialized Economic Zones 
(SEZs) will be the new cities of the digital networked economy. 

In a scenario like this, the concretization of the cities has created artificial landscapes which 
take the place of our natural surroundings. Open spaces for cities to breathe become scarce and 
the pollution from carbon combustion increases. Suddenly the environment, which was taken 
for granted all this time, has become a precious commodity. Weekend retreats, farm houses and 
a return to nature are the aspirations of the rich and upper middle classes. 

The need to develop the city landscape counters a resistance from the pro-nature lobby. On the 
other hand there is a push for rapid change from the pro-development lobby which sees this as 
a inevitable necessity. Cities have to change and adapt to the demands of global trade—
infrastructure must be developed to take the load of the migrant worker influx. The load on 
open public spaces to be converted to utilities, takes away a valued resource. But the sheer in-
flux of monetary wealth into the local economies, the boom towns being created all over India, 
distracts our attention from the loss of our inter-generational equity. 

Conservation has become a lobbying point for environmentalists. Their mission is to preserve 
the plants, animals and natural communities that represent the diversity of life on Earth by pro-
tecting the lands and waters they need to survive. The key terms are preservation and protec-
tion. There is an implied bias towards in situ conservation.  

Many such campaigns have also resulted in green elements being added to the city landscape. 
Parks and gardens, planned housing layouts with open spaces, marinas and clean beaches are 
some of the achievements of this activism in most cities and towns across India. 

 

PART 2: THE ECOLOGICAL PHILOSOPHY FOR THE POONGA 

4.3 Restoration ecology: an evolutionary paradigm 
Classical environmentalism has equated conservation to mean preservation of natural systems 
without interference of Man. It is assumed that the ecosystem will regain its resilience and re-
store itself to its natural state. For this hypothesis, it is necessary that such systems exist far 
from human existence or that Man is restricted entry into the natural system. 

However it has been found through experiential learning that Man continues to interfere with 
the system and that true conservation by preservation fails. Protected forests are illegally cut 
down or protected animals in sanctuaries are poached.  Also, with years of damage, some natu-
ral systems are so degraded that a return to its pristine state is not possible. A quest to find a 
sustainable solution has offered a new paradigm for ecological conservation work etc. 

Restoration Ecology is an emerging concept which is pragmatic about the state of our envi-
ronment and does not share the romanticism implicit in Preservation Ecology. A comparison of 
the classical and the new paradigms is produced in Table 1 below: 
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Table 1: Comparison of Preservation and Restoration Ecology 

Preservation Ecology Restoration Ecology 

Protect Nature - treat Man as separate entity Protect Nature - Man is part of Nature 

Ecosystem will restore itself Human intervention to restore system 

Return of natural system to its pristine state System will behave as a natural system 

External and novel agents will not exist External and novel agents exist 

One time effort Ongoing effort to counterbalance external actors 

Romanticism about Nature and Man Pragmatic about Nature and Man 

Nature to be conserved as an object Relationship of Man with external environment 

Meaning not considered Create a meaning 

There are 2 components to the Restoration Ecology approach:  

a) Effective action: design a human intervention to recreate and maintain landscapes. To 
redirect and get systems back on track, set in motion a process which enhances the in-
terconnectedness in an ecological way but also in an evolutionary sense – act as a 
source for a new species. 

b) Creation of meaning: the future of natural ecosystems will depend not on protection 
from Humans, but on the relationships of people with the ecosystems they inhabit. For 
this they must be: 

1) ecologically robust 

2) economically productive 

3) psychologically rewarding 

Restoration Ecology has brought this neglected dimension into the active theatre. Therefore 
people are part of the natural landscape, included into the design process and their needs are 
also met.  

CENTRAL  

TASK   

active constructive 

role for  

people inside 

Engages, challenges 

all of human  

interests and abilities 

opportunity for  

manipulation, invention,  

observation, description, and caretaking 

 
The opposition to this theme is from the classical preservationist centers over the “Dilemma of 
Use” - whether to give humans a satisfactory niche or not. It is to do with the ideas and values 
we hold about the world as an abstract concept of Environmentalism. Nature has been consi-
dered separate from Man.  

Restoration in this new paradigm is not seen as defective representatives of natural counterparts 
but as experiments in progress – opportunities for research and learning. Not only is a product 
created– the restored ecosystem – but the process itself is learning about ecosystems and their 
dynamics. 
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Restoration gives opportunity for a spiritual connection, sacredness. It becomes a substitute for 
rituals, giving back what we have taken away from our world. The participative restorative 
work offers: 

 Connecting to nature through work 

 Communicating with other species 

 Discovering natural landscape and ourselves in that landscape 

Restoring people’s idea of the landscape by not protecting them, but integrating them with eco-
nomic activities 

We may summarize the key concepts in Table 2 below: 

Table 2: The Thesis and Process of Restoration Ecology Approach 

THESIS 

1 The preservation of any natural ecosystem in the close vicinity of Man’s influence is not 
possible – it’s actually impossible due to the influences of novel and external actors acting 
upon the system.  

2 Preservation Ecology is therefore only an intellectual pursuit, especially in an urban context.  

3 Active management seeks to identify the external influences and compensate them in an eco-
logically effective manner. 

PROCESS 

1 Designed Human intervention on a damaged landscape or ecosystem  

2 An ongoing compensation for external influences on it  

3 Aim is for it to continue / resume behaving as if these external influences were not present. 
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PART 3: ECOLOCIAL RESTORATION OF THE ADYAR POONGA 

4.4 The Brief 
The Terms of Reference for the project envisages restoration of Chennai’s waterways at a ma-
cro level and the Adyar River and its estuary at a project level. The concept of the project is 
spelt out as: 

The project envisages to inventorize the natural resources of the region, investigate the 
current land use and to identify interventions that will facilitate future development of 
the city in a sustainable fashion.  This initiative provides innovative platforms for en-
hancing government-business-community interaction in developmental activities. 
Hence the Government of Tamil Nadu has come up with the initiative of restoration of 
ecology in the city, and as a first step a master plan for developing the Adyar creek is 
being envisaged upon which detailed works can be taken up. 

The ToR further states the project specific objective as: 

Objectives of the project are to develop a master plan for the Adyar Creek which covers 
an area of 58 Acres. in the first phase, along with recreational facilities; such that the 
plan is environmentally sustainable and contributing to the long term sustainability of 
the Adyar river system.  

4.4.1 Assessment 

The 58 acres mentioned above is a section of an inland waterway coming from the Adyar estu-
ary, curving its way along the Quibble island up to the Greenways Road.  Surrounded by the 
city on all sides, it even has 2 bridges – the Santhome and Karpagam crosses over it. A land 
contour survey shows that the mid section is at a higher ground than the rear and the delta, the-
reby tidal water enters the channel only if the level rises to X meters. Presently there is some 
residual stagnant water on the beds which could be a result of tidal action or storm water col-
lection and sewage outflows. 

A survey of historic plans show that this area has functioned as a storm water outflow for the 
watershed around the 58 acres, mainly along the west – north sector with the main storm water 
line from the R.K. Mutt Road. Storm water would have filled the first area as a retention and 
infiltration pond and the excess overflows would have found itself to the estuary. Similarly the 
area has also served as a reservoir for tidal waters in times of high tide levels. 

The area has been degraded due to several factors: 

 Sewage outflows into the area mixed into the storm water drains. This has led to accu-
mulation of organic sludge on the ground. The possibilities of heavy metals and other 
toxic materials cannot be ruled out and are being investigated further. 

 Construction debris dumped into the area has resulted in landfills along the banks and 
invaded into the space of the natural habitat. 

 Solid waste also dumped by nearby residential communities has led to unsanitary condi-
tions and health problems. 

 Mosquitoes and pest infestation are rampant including bad odor due to severe misma-
nagement and pollution of the Adyar creek and estuary. 

The intention to repair this area and to restore a natural environment has led to the first phase of 
the project in which the area to be known as Adyar Poonga will be created as an Eco Park. 
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4.4.2 The options 

There are 3 possible directions available for the said master development: 

 OPTION 1: Conserve further damage of the area by creating a barrier and restricting all 
external influences and actors. It is assumed that such an action will allow the system to 
restore itself to a natural state and serve as a protected area in the city. Terms such as 
sanctuaries, protected and notified area are used for reference. 

 OPTION 2: The other extreme is to create a urban recreational area, creating an artifi-
cial environment – a municipal park as a much needed facility in the city. 

 OPTION 3: The middle path is to serve both aspirations as stated above – restore the 
damaged area to a state which is protected and at the same time provide recreational 
purpose. 

Option 1 would be a desired state but its context in this area is not applicable. The 58 acres area 
is damaged to an extent beyond the capacity of the ecosystem to restore itself to a closed sys-
tem. The years of external influences have created irreversible conditions for the system to heal 
itself. Also the City has come in such close proximity to the area that this little inland waterway 
has been overpowered. Consider if we were to build strong walls, barricade the area. The area 
would not be able to remove the organic sludge from its beds which do not allow marine life to 
thrive. The debris and solid waste would remain inside. In spite of the best of attempts, sewage 
and toxic outflow from the watershed can never be stopped completely. Without a social pur-
pose, the area would be prone to land grabbing by the pro-development lobby. 

Option 2 is a typical surgical approach to deal with the urban environment. A term called 
‘Shanghai’ has been adopted by the press and environmentalist to describe it. Adopted by Chi-
na, the urban landscape is converted into a clean artificial environment which meets short term 
objectives of creating efficient work spaces but environmentally unsustainable in the long term. 
Many urban parks, designed on the desks of landscape designers, introduce concrete paths, ex-
otic  plants present a picture perfect impression. A huge cost of external inputs of chemical fer-
tilizers and pesticides are required to give the clean manicured lawns with water resources to 
maintain the park. Increasingly, city dwellers are demanding such parks attributing the concept 
of ‘Green areas’ to them. 

Option 3 is where Restoration Ecological concepts can provide a solution. Could we harness 
ecological sensitivity along with sound ecological restoration science to create a middle path 
which will include the people and the environmental concerns in the same master plan? Rather 
than any extreme, could the common good of all—man and his environment be the guiding 
principle of our intervention: 

 Identify a typical ecosystem characteristic and repair and coax the natural environment 
to behave as the desired ecosystem 

 Minimize the novel agents and external influences on the area 

 Continuous compensation for the residual external influences and novel agents 

 Provide resources and sources of funds to manage the area 

 Create a human – environment interface for creating a sustainable relationship between 
the Adyar Poonga and the citizens. 
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4.5 Identification of typical ecosystems—Wetlands  
The Adyar Poonga is to be restored to a wetland system. The appropriate design will call for a 
Wetlands conservation plan. 

A survey of global conservation strategies for wetlands leads us to the RAMSAR Convention. 
The Convention on Wetlands, signed in Ramsar, Iran, in 1971, is an intergovernmental treaty 
which provides the framework for national action and international cooperation for the conser-
vation and wise use of wetlands and their resources. There are presently 155 Contracting Par-
ties to the Convention, with 1674 wetland sites, totaling 150 million hectares, designated for 
inclusion in the Ramsar List of Wetlands of International Importance.  

The Mission Statement of RAMSAR is the conservation and wise use of all wetlands through 
local, regional and national actions and international cooperation, as a contribution towards 
achieving sustainable development throughout the world" (Ramsar COP8, 2002). 

India became a contracting party to the Ramsar Convention on Wetlands in 1982. Currently 25 
sites covering an area of 677,131 hectares are included in the Ramsar List. India is also a signa-
tory to the Convention on Biodiversity (CBD) and has been taking steps to conserve the unique 
and rich biodiversity of the country. As part of India’s commitment to the CBD, the Biological 
Diversity Act 2002 was enacted. This ambitious act aims to promote conservation, sustainable 
use and equitable sharing of benefits of India’s biodiversity resources, including habitats, culti-
vars, domesticated stocks and breeds of animals and micro-organisms. 

4.5.1 Wetland ecosystem terminology 

ECOSYSTEM: Within the Millennium Ecosystem Assessment (MA), ecosystems are de-
scribed as the complex of living communities (including human communities) and non-living 
environment (Ecosystem Components) interacting (through Ecological Processes) as a func-
tional unit which provides, inter alia, a variety of benefits to people (Ecosystem Services). In-
cluded in “MA Ecosystem Services“ are provisioning, regulating, and cultural services that di-
rectly affect people, and supporting services which are needed to maintain these other services. 

WETLANDS: Article 1.1 (Ramsar Convention 1971) defines them as areas of marsh, fen, peat 
land or water, whether natural or artificial, permanent or temporary, with water that is static or 
flowing, fresh, brackish or salt, including areas of marine water the depth of which at low tide 
does not exceed six meters. Article 2.1 provides that wetlands may incorporate riparian and 
coastal zones adjacent to the wetlands, and islands or bodies of marine water deeper than six 
meters at low tide lying within the wetlands. 

WISE USE: The maintenance of their (wetlands) ecological character, achieved through the 
implementation of ecosystem approaches, within the context of sustainable development. 

CLASSIFICATION: Ramsar Classification System for Wetland Type is created to  provide 
only a very broad framework to aid rapid identification of the main wetland habitats 
represented at each site. The codes for Marine / Coastal Wetlands are listed in Table 3: 
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Table 3: Ramsar Classification System for Wetland Type 

Marine/Coastal Wetlands 

ID TYPE DESCRIPTION 

A Permanent shallow marine 
waters 

In most cases less than six metres deep at low tide; includes sea 
bays and straits 

B Marine sub-tidal aquatic 
beds Kelp beds, sea-grass beds, tropical marine meadows 

C Coral reefs  

D Rocky marine shores Rocky offshore islands, sea cliffs 

E Sand, shingle or pebble 
shores 

Sand bars, spits and sandy islets; includes dune systems and hu-
mid dune slacks 

F Estuarine waters Permanent water of estuaries and estuarine systems of deltas 

G Intertidal mud, sand or salt 
flats  

H Intertidal marshes Salt marshes, salt meadows, saltings, raised salt marshes; in-
cludes tidal brackish and freshwater marshes 

I 
Intertidal forested wetlands 

Mangrove swamps, nipah swamps and tidal freshwater swamp 
forests 

J Coastal brackish/saline la-
goons 

Brackish to saline lagoons with at least one relatively narrow con-
nection to the sea 

K Coastal freshwater lagoons Includes freshwater delta lagoons 

K 
(a) 

Karst and other subterra-
nean hydrological systems Marine/ coastal 

 

From the above classification, our survey recommends that the Adyar Poonga 58 acre area be 
identified closet to class ‘A’ ‘Permanent Shallow Marine Waters’ read with class ‘J’ 
‘Coastal Brackish /Saline Lagoon’  

The proposed interventions are multi-dimensional and work in conjunction with each other. 
They will intervene into the damaged ecosystem of the wetland and the waterway and restore it 
to behave as a natural system. The plan proposes: 

1) Ecosystem conservation: 

a. Water Quality Restoration 

b. Land and soil quality restoration 

c. Reintroduce local flora  

d. Facilitate return of native fauna 

e. Water Management 

2) Create the central task that engages the people within the ecosystem to have a meaning-
ful and satisfying relationship with the Poonga and the waterways in a larger context. 
The Human interface strategy plans to create: 
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a. Create an education program about the wetlands and sustainability. 

b. Position the area as an environmentally sustainable – ECOPARK. 

 

 

Chapter 5:  Water Management Plan 
The Centre for Environmental Studies, Anna University, is conducting intensive studies on the 
pollution of Adyar Poonga. The aim of this study is intended to restore the ecology and prevent 
this area from future impacts due to pollution and recommend adequate measures to restore the 
natural character of the wetland. 

Six boreholes were sunk at the Adyar Creek area to assess the geological conditions and to de-
velop observation wells for ground water monitoring. The drillings were conducted to full 
depth till the impermeable layer of the first water bearing aquifer. The observation wells were 
provided with screen pipe throughout the length of the aquifer to allow a continuous monitor-
ing of the vertical differences in salinity. 

Besides the physico-chemical analysis of the ground water, the water table and vertical salinity 
(EC) profiles were measured. The ground water was found to be predominantly brackish in na-
ture but with a strong tendency towards fresh water in the upstream area, which is described as 
WB-b. 

In all the samples total coliforms, BOD, COD, TKN, PO4 and NH4 were detected in sizeable 
amounts. In addition very low DO levels indicate the high degree of pollution due to the con-
tinues infiltration of contaminated surface water. 

The infiltration of highly polluted water is to be stopped. Sludge enriched in organic materials 
and nutrients is to be removed from the water logging areas of the creek, as elaborated in the 
following ‘Executive Summary’ received from Anna University. 
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5.1 Executive Summary 
During the seven months of investigation, storm and wastewater samples have been taken on 
three occasions from the seven outfalls, six different water bodies up to Thiru-vi-ka Bridge and 
six ground water observation wells. The discharge of wastewater and storm water was moni-
tored over a period of three months by a so called “Pollution Watch” and on several occasions 
one day hydraulic load and organic load assessments were conducted. Six bore wells have been 
dug and the sediment profile was studied. Vertical salinity profiles and ground water tables 
have been monitored thrice. Sludge samples at most vulnerable locations have been collected 
and analyzed for hazardous compounds. 

Besides the collection of primary data, CES has made use of the secondary data on rainfall, tid-
al data, water quality information of river Adyar and its adjacent estuary. Sincere literature 
study has been made on pollution related aspects as i.e. eutrophic and saprobic indices, mosqui-
to habitats and diseases spread by mosquitoes. 

The study revealed that the water bodies of Adyar Poonga are suffering from severe pollution 
stress. Storm water drainages carry hundreds of cubic meter of contaminated wastewater and 
also highly polluted storm water run-off into the park. The tidal flux transports large amounts 
of pollutants from river Adyar and its estuary into the site. Input of pollutants over several dec-
ades has caused a thick in-situ layer of organic mass at the bottom of the water bodies in the 
Poonga and infiltration of pollutants has contaminated the ground water of the first aquifer. 

To address the pollution at Adyar Poonga two basic steps are necessary (a) arrest the existing 
pollution and (b) prevent further input of pollutants into the system. To achieve these goals and 
to restore it to its pristine conditions, following precautionary steps are recommended: 

 Legal action against direct discharge of sewage and grey water into the Poonga 
 Annual cleaning of storm water drains leading to the Poonga 

 Prevention of water stagnation in the catchment area even during peak rainfalls 
 Construction of a temporary by-pass (storm water swale) to divert polluted dry season 

flow and ‘first flush’ towards the mouth of Adyar Poonga 
 Provision of silt traps and sand filter to pre-treat contaminated storm water 

 Use of a temporary permeable sand bar to prevent direct flux of polluted water from the 
estuary into the tail end of Adyar Poonga during normal high and low tide 

 De-sludging of water bodies to remove excessive amounts of nutrients and toxicants 

 Careful monitoring of the water bodies during and after restoration 
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5.2 Analysis of Outfalls 
There are five outfalls entering into the park area including four storm water and one sewage 
sewer. Storm water sewers have an important regulation function to drain off storm run-off wa-
ter of the adjacent residential zone and prevent these areas from getting logged by stagnating 
water. The creek and the estuary are natural storm water retention areas, which will buffer high 
peak rainfalls occurring during monsoon season and cyclones. 

To assess the characteristics of water entering into the park, flow measurement devices, called 
V-notch, have been installed at each of the outfalls. Parallel to the flow measurement water 
samples have been taken and analyzed for common sewage parameters to assess the pollution 
loads entering into the Adyar Creek area. 

It was found that most of the sewers were transporting high loads of sewage, with concentra-
tion levels much higher than CPCB permissible limits. Based on our recommendation, the en-
try of sewage into the Poonga was almost arrested in collaboration with CMWSSB. A so called 
“Pollution Watch” was installed to continuously monitor the flow, which may be due to the 
discharge of sewage. There is still a sizeable amount of sewage and grey water entering into the 
park, which may be due to residual contamination in the storm water sewers, which got flushed 
out during the recent rainfalls. 

To achieve further reduction of the pollution load entering into the park through storm water 
sewers all sources of grey water and sewage are to be arrested permanently. The storm water 
sewers have to be cleaned of sludge and solid waste which got deposited in the canals needs to 
be removed.  

5.3 Analysis of Water Bodies 
The water bodies such as lakes, streams and rivers, which are familiar examples of water re-
sources, are vulnerable to pollution by organic contaminants by a variety of sources including 
urban and industrial runoff, sanitary sewers and direct disposal. These pollutants are directly 
introduced into the aqueous phase by run-off. 

Water samples were sampled at different locations of the Adyar Creek and Estuary area and 
analyzed for common physico-chemical parameters. For the classification of the different loca-
tions, a differentiation based on salt content has been selected as proposed by Davis & De 
Wiest. In addition, the Best-Designated-Use classification key as propagated by Central Pollu-
tion Control Board was chosen to describe the condition of the receiving water bodies. 

It was found that the salinity levels within the 58 acres of Adyar Poonga ranging between fresh 
and salt water depending on the tidal shift. All of the samples indicate high pollution levels, 
which make them unfit for any useful purposes. Due to the reduction of sewage entering into 
the park and additional SW-monsoon rainfalls occurring in the month of June and July, the wa-
ter quality especially in the up flow area of the creek improved significantly. 

If in future the discharge of wastewater and grey water into the Adyar creek is stopped perma-
nently, and residual organic sludge, which got deposited in the water logged areas of the creek, 
is removed before the next heavy monsoon rainfall, natural restoration processes will be en-
hanced. 
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Figure 2: Watershed map—Adyar Eco-Park 
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Figure 3: Storm Water Drains Entering the Poonga 
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5.4 Water Management in Adyar Poonga 
The 58 acres of the Adyar Poonga acts as a storm water infiltration zone and discharge channel, 
for water entering from the surrounding areas of R A Puram, Raja Gramni Thottam, Karpagam 
Residential Area and Mandaveli. The almost unpolluted water falling on the Poonga itself 
should preferably recharge into the ground or be collected in infiltration or retention zones.  

Storm water from the entire watershed will be allowed unimpeded and efficient access into the 
Poonga avoiding any backup or flooding on adjoining roads and suburbs. At the point where 
the storm water enters the Poonga a grit chamber will be constructed to prevent grit and other 
floating materials such as plastic, paper etc from entering the Park. The size of the inlet would 
take into account, any enlargement of storm water pipes coming from the watersheds. These 
proposals come from our observations from over three years, including during the floods in 
2005, and from interviews with local residents and government departments. 

Photo 12. Storm Water inlet from R K Mutt Road Photo 13. Storm Water inlet from S C B Road near 
St. John’s School 

 

The Poonga is designed with very subtle and yet effective water balance mechanisms to miti-
gate various influxes at different temporal periods. Primarily, Poonga land is the extension of 
the creek and behaves as a coastal wetland mitigating the storm water inflows from the catch-
ments on one side and tidal action from the other.  

This dynamic system is carefully divided into two segments. On one part, it acts as an exten-
sion to the creek and during spring tides or cyclones; the entire Poonga would act as flood sink. 
On the other part, the Poonga acts as the storm water recharge and discharge zone. For this the 
north-eastern part of the Poonga is deepened to join the creek which would experience daily 
tidal actions. However, the south-western part of the Poonga which is treated as a swamp is se-
parated by a spillway, centimeters higher than the average tidal levels. However, during spring 
tides or cyclones, the tidal water would cross over into this swamp. The purpose is to reduce 
the pollution till such time that the mangroves and associated vegetation are established.  
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Figure 4: Water levels inside the Adyar Poonga at various tide levels 
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It is designed that the storm water entering from R K Mutt Road, Greenways Road and partial-
ly from T P Scheme Road will accumulate in the main infiltration reservoir situated at the 
western end of the Poonga. A discharge channel is designed, that during storms, the first flush 
goes down this channel thus alleviating the pollution. As the flow increases the water would 
start to enter the storm water retention reservoir through a diversion channel. Once the storm 
water retention reservoir is full, it will over flow into the discharge channel through the spill-
way. (Refer Appendix Report on Water by Anna University, Page 50, Chapter 4.3, for detailed 
design description) 

 

 

Figure 5: Water levels inside the Adyar Poonga during the monsoon season 
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Photo 14. Storm Water inlet from S C B Road near 
Hindustan Lever 

Photo 15. Storm Water inlet from T P Scheme Road 

 

The major storm water inlets from the Mandaveli area drain directly into the brackish water 
wetland. All the other minor storm water inlets into the Poonga are connected directly, either to 
the water bodies or to the discharge channel. Examples of these are the road runoff from 
Greenways Road and water entering from the Karpagam Residential area and the Police Quar-
ters. 

Throughout the low lying areas of the Poonga, the sewage and other organic materials have ac-
cumulated over many years creating a thick layer of polluting residual organic sludge. From 
our studies it is understood that this has affected the quality of the ground water. This accumu-
lated organic sludge is to be taken out completely to create a healthy water condition. Analysis 
of the sludge indicates that it can be used as a planting medium mixed with other materials1, on 
the banks of the wetlands. 

Since the purpose of the project is wetland restoration, the artificial temporary two segment 
division will be removed as soon as the vegetation is in place and the morphology of the wet-
land is established.  

An interim review after two years should prove that the inflow of wastewater into Adyar Poon-
ga has been stopped permanently. In addition it shall include a water quality survey, which in-
dicates that the water bodies, which are currently hypertrophic, show some significant im-
provement towards mesotrophic conditions. A second survey after 5 years has to ensure that 
the ecology status of the system has recovered permanently to suit the growth of mangroves 
and allow higher aquatic organisms to survive and reproduce. 

The removal of structures like swales and bunds which serve to reduce the pollution is linked to 
the improvement of water quality from the catchment and the estuary respectively. This is 
made evident by the permanent improvement of water quality and recovery of the ecosystem as 
stated above. A permanent monitoring starting from the beginning of implementation covers 
water parameters as indicators as proposed in the baseline study. The guidelines to be followed 
shall be the CPCB promoted Best-Designate-Use criteria with the target to reach class-D and it 
should be supported by eutrophication survey guidelines for lakes and reservoirs (Mason 1996) 
targeting Mesotrophic conditions. 

                                                 
1 See report from Centre for Environmental Studies, Anna University, entitled ‘Adyar Creek Master Plan’, Octo-

ber 2007. 
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Chapter 6:  Flora Survey and Vegetation Plan                                                                                               
 

FLORA MAPPING AND RESTORATION METHODOLOGY 

The methodology to arrive at the proposed restoration in a systematic manner has been struc-
tured as follows: 

 Carry out a baseline survey of the existing flora in the designated area of 58 acres 

 Contrast the findings to the indigenous flora conditions to a similar landscape in Chen-
nai or nearby along the Coromandel Coast 

 Design of a proposed landscape edge along the boundary of the 58 acres 

 Develop a schedule of preservation, planting and reintroduction of species to recreate 
the desired flora. 

 Assessment of the proposed intervention and its impact  

 

PART 1: BASELINE SURVEY OF FLORA 

6.1 Description of Survey Methodologies for Flora 
In order to create a replicable and systematic survey, the most appropriate approach is to divide 
the study area into a number of sampling areas that provide a true estimate of the population of 
the whole area.  

For each plot, the following attributes would be surveyed as below: 

 Location description 

 Soil conditions 

 Species identified and classification category 

 Check for endangered species, fragile, medicinal species and exotics 

 Sample vouchering for documentation and dry pressing in herbarium  

A scaled map has been produced to show: 

1. The mapping of the flora has been produced in the scale of 1: 500.  

2. GPS coordinates of existing flora in vegetation areas with more than 5 trees 

A species list of flora with botanical name, English and Tamil names (where available) is pre-
pared under the classes of trees, liana, shrubs, herbs and orchids. Catalogue of photographs for 
each species with catalogue number is produced. Analysis of the quality of vegetative life in 
the specified area has been completed. 
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6.1.1 Plot grid and plotting 

Based on walk through of the area spread over a period of six months, five sampling plots were 
identified of irregular sizes to map communities found here. These plots are representative of 
the main vegetation areas.  

The site has been identified with GPS coordinates and a grid has been plotted to locate the 
sampling plots. 

6.1.2 Study area: 

At its mouth (the estuary), the Adyar river takes a bend forming a creek. The creek begins near 
the Chettinad palace, extends northward into the mainland and takes a complete U-turn near the 
Foreshore Estate Bridge to terminate near Mandavelipakkam. The creek covers an area of 58 
acres.  It surrounds what was formerly called Quibble Island, stopping short of circling it.  

The total area of the proposed Adyar Poonga covers 58.4 acre and it is limited by Greenways 
Road to the south, TPS Road on the North West, South Canal Bank Road in the north east and 
Santhome bridge to the east.   

The five sites selected for sampling as given below: 

Table 4: Sampling Sites selected for Baseline Survey 

SITE SITE NAME DESCRIPTION 

A Demonstration Site 5 acres developed alongside Greenways Road 

B Prosopis Stand Behind Fisheries Training Building 

C High Ground - North Opp. HLL Gate on South Bank Canal Road 

D Water Body Water body alongside eastern part of storm water retention 
area 

 

The location of the sampling sites is shown in Figure 1. Four 20m x 20m square plots were es-
tablished for trees and 2m x 2m for shrubs and herbs for floral heterogeneity. All the samples 
were identified using Central Karnatic Flora of Tamil Nadu (K.M.Mathew) and vouchers were 
deposited at the Sakthi Herbarium, Auroville.  
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Figure 6: Flora site survey map – Adyar Poonga 
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Figure 7: Fauna Site Survey Map – Adyar Poonga 
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6.2 Results of the baseline survey 
A summary of the species richness and Genera has been surveyed. The habit has been divided 
into 5 classes of Tree, Shrub, Herb, Liana and Grass. The result is shown in Table 11. A 
graphical representation of the occurrences for each class at the 4 sites surveyed has been 
shown in Graph 1. 

Table 5: Summary of the results observed in the 58 acres. 

 
Variables 

A 
Demo Area 

B 
Prosopsis 

Stand 

C 
High 

Ground 

D 
Water 
Body 

 
TOTAL 

Species richness 53 20 30 33 62 

No. of Genera 44 17 25 27 52 

Total no. of stems 1365 999 1071 1863 5568 

Habit   

Tree 47 113 29 89 278 

Shrub 85 209 109 160 563 

Herb 1201 318 841 1310 3670 

Liana 201 339 50 232 822 

Grass 101 20 42 72 235 

 

Graph 1. Life- forms of the five sites surveyed in the 58 acres 
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Table 6: Total number of species found in the study Area. 

No SPECIES HABIT COMMON NAME A B C D TOTAL 

1 Abutilon indicum Herb Thuthi 180 56 123 144 503 

2 Acacia nilotica Tree Karuvelan 2    2 

3 Acalypha indica Herb Kuppai meani 242 86 73 286 687 

4 Achyranthes aspera Herb Naiyurvi 85 25 27 96 233 

5 Amaranthus spinosus Herb Arakeerai 15 0 5 31 51 

6 Amaranthus viridis Herb Kuppaikirai 8 2 16 19 45 

7 Azidirachta indica Tree Vembu 9 0 2 0 11 

8 Boerhavia diffusa Herb Mookuthipoo 46 12 86 58 202 

9 Breynia racemosa Shrub Inkupazham 9 46 23 48 126 

10 Calotropis gigantea Shrub Erukkan 1  1  2 

11 Cardiospermum  

helicacabum Liana 
Modakathan 

56 85 2 36 179 

12 Cassia alata Shrub Seemaiagathi 16 163 15 109 303 

13 Cassia fistula Tree Sarakonai 1    1 

14 Cassia montana Shrub Malaiavaram 1    1 

15 Cassia occidentalis Herb Payavarai 1    1 

16 Cathranthes roseus Shrub Nithyakalyani   2  2 

17 Cleome viscosa Herb Naivelai 174 51 192 232 649 

18 Coccinia grandis Liana Govaipazham 15 56 5 7 83 

19 Commelina benghalen-
sis Herb 

Kanavazhai 
   5 5 

20 Datura metel Shrub Oomatham   47  47 

21 Ehretia pubescens Tree Adali 1    1 

22 Enterolobium saman Tree Thungumunchimaram 1    1 

23 Euphorbia hirta Herb Amapachiarusi 193 57 112 213 575 

24 Ficus racemosa Tree Athi 1    1 

25 Ficus religiosa Tree Arasan 1  1  1 

26 Gomphrena celosioides  Herb  103    103 

27 Hybanthes ennosperma Herb Orethazuthamarai    9 9 

28 Ipomea cornea Liana Onamkodi    23 23 

29 Ipomoea pes-caprae Liana  23   41 64 



 

 
 

   

 

 

40

No SPECIES HABIT COMMON NAME A B C D TOTAL 

30 Jatropha gossypiifolia Shrub Adalai   21  21 

31 Kigelia pinnata Tree Yananiputukan 1    1 

32 Lannea coromandelica Tree Othian 2    2 

33 Lawsonia inermis Shrub Maruthani 5    5 

34 Leucaena leucocephala Tree Saundal 3   2 5 

35 Luffa cylindrica Liana  16    16 

36 Micrococca mercuria-
lis Herb 

 
3   1 4 

37 Miukia maderaspatana Liana Musumusukai 12 6   18 

38 Oldenlandia umnellata Herb Inpoora 12  10 35 57 

39 Parthenium hystero-
phorus Shrub 

 
47    47 

40 Passiflora foetida Liana Poonaipidukku 56 136 41 97 330 

41 Pedalium murex Herb Yaanainerinjil   92  92 

42 Peltophorum pterocar-
pum Tree 

Copper pod tree 
1    1 

43 Phyllanthus amarus Herb Keezhanelli 104 23 69 91 287 

44 Pitheocelobium dulce Tree Kodukapuli 2    2 

45 Prosopis juliflora Tree Velikathan 14 113 26 87 240 

46 Ricinus communis Shrub Amanaku 6   3 9 

47 Ruellia tuberosa Herb Vedikkaaichedi 2   41 43 

48 Sesamum indicum Herb Ellu 2   16 18 

49 Sida acuta Herb Aruvalmukku   2 2 4 

50 Sida cordata Herb Veipasalai 5 6   11 

51 Sida cordifolia Herb  6  7 8 21 

52 Solanum trilobatum Liana Thuduvalai    15 15 

53 Tephrosia purpurea Herb Kattukozhingi 2    2 

54 Terminalia cattapa Tree Batham 1    1 

55 Tinospora cordifolia Liana Seenthil 23 56 2 13 94 

56 Tridax procumbens Herb Kenathupundu 13  16 21 50 

57 Walteria indica Herb Segalaipoondu 5  11 2 18 

58 Wrightia tinctoria Tree Vepalai 6    6 

59 Ziziphus mauritiana Tree Ealanthai 1    1 
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No SPECIES HABIT COMMON NAME A B C D TOTAL 

60 Cynodon dactylon Grass Arukam pul 36 6 9 12 63 

61 Cyprus mitis  Grass  56 8 12 24 100 

62 Cyprus distans  Grass  9 6 21 36 72 

GRAND TOTAL 1534 979 1027 1782 5598 

Legend : A -  Demo Area, B – Prosopis Stand, C – High Ground, D – Water Body  

6.2.1 Flora survey findings 

The quantitative assessment of plant species diversity explains the existing life-forms adapted 
in this area. The diversity study was conducted in four different areas denoted as Site A, B, C 
and D (Table 1). A total of 5568 individuals from 62 species and 52 genera were recorded (Ta-
ble 2). Overall, herbs scored highest of 3670 individuals, followed by lianas (822) and shrubs 
(563) (Table 2; Graph 1). Grass (235) and tree species (278) were recorded very low, when 
compared to other life-forms. At the Site B (Prosopis Stand), the number of individuals (total 
density) is very low, indicating the poor regeneration of all life-forms, in particular tree species. 
The Site C (High Ground) recorded very low of tree species (29 individuals) because of anth-
ropogenic disturbances, when compared to the other sites. Overall, herb species: Acalypha in-
dica scored highest individuals (687; 12.3%), followed by Cleome viscose (649; 11.6%) and 
Euphorbia hirta (575; 10.32%) in the four sites (Table 3). This baseline data will be used as a 
baseline to record the changes as the restoration process takes place. 

 

PART 2: VEGETATION MANAGEMENT PLAN 

6.3 Weed Management Plan 
The weed removal plan refers to any dominant species which may be undesirable in the site 
due to its nature to retard biodiversity. 

6.3.1 Prosopis juliflora 

The survey shows an infestation of the area with Prosopis juliflora. Common Indian Names 
are: velikatthan, velimullu (Tamil), vilayati babul, vilayati babool, vilayati khejra (Hindi). The 
species was introduced in south India around 1878, being regarded as a hardy tree species for 
arid and semi arid zones. They were introduced for hard and valuable timber, abundance of 
sweet succulent pods which are used for cattle feeding and also ground into meal and in the 
fuel plantations in the dry districts (Reddy 1978). 

6.3.2 Management Intervention 

There is great controversy surrounding Prosopis juliflora: unmanaged, it often colonizes dis-
turbed, eroded and over-grazed lands, forming dense impenetrable thickets. The ‘Prosopis de-
bate’ has become an important topic of discussion and policy in India during recent years, due 
primarily to Prosopis juliflora becoming an aggressive weed in several states. Invasion of 
grasslands, protected forests and nature reserves has alarmed ecologists.  

Globally, exotic species have been found to be an integral component of many areas where res-
toration has been planned. These situations present many conundrums for restoration and is ex-
emplified by the current debate in the United States over the relative risks and values of Saltce-
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dar Tamarix sp., an invasive plant species that disrupts hydrologic and riparian processes on 
one hand, but provides critical habitat for endangered species on the other. This is exactly the 
situation in the Poonga. 

It is proposed to clear the P. juliflora by hand clearing and uprooting the root stock. This will 
be done in a phased manner as presently, the canopy of the P. juliflora is the roosting and nest-
ing platform for aquatic birds like the Little Cormorant, Black-crowned Night Heron, Interme-
diate Egret, Cattle Egret and Pond Heron. Nesting platforms will be provided as substitutes. It 
also provides a habitat for forest birds species. The anticipated change of order will also allow 
the fauna to adapt to the landscape.  

6.3.3 Revegetation management plan 

Statement of Approach 

Goals 

When the goal is to improve conditions for one or more species, restoration must be guided by 
an organism based consideration. In this context, habitat is typically defined as an area contain-
ing the particular combination of resources and environmental conditions that are required by 
individuals of a given species or group of species to carry out life processes2 A land based con-
ceptualization3 will not suffice to identify the requisite biotic and abiotic factors that need to be 
restored4 . The level of success achieved will depend on careful consideration and clear state-
ment of goals. The stated goals relate to restoring the system based either and / or on historical 
information and /or nearby reference ecosystems. Here, we have determined the target species 
to be restored, decided on key habitat elements to be restored and assessed the landscape con-
text. 

 

Need for combination of habitats: 

Earlier the term restoration was used very broadly to represent the re-establishment of native 
plant communities5 under the assumption that after this the systems fall into place on their own. 
This theory still holds well with one significant modification. 

Increasing the amount of habitat / habitats present in a given area is the primary motivation and 
this is the primary consideration for undertaking restoration, particularly where extensive eco-
system modification and destruction has taken place6. The types and juxtaposition of habitats, 
land use and in particular sensitivities of the species in question has been kept in mind during 
                                                 
2 Hall, L.S., P.R. Krausman and M.L. Morrison (1997). The habitat concept and a plea for standard terminology. Wildlife Society Bulletin  
25:173 – 182. Morrison, M.L., B.G. Marcot and R.W. Mannan (1998). Wildlife habitat relationships. University of Wisconsin Press, Madi-
son. SER (Society for Ecological Restoration International Science and Policy Working group) (2004). The SER International Primer on Eco-

logical Restoration. Society for Ecological Restoration International, Tuscson,  Arizona. 
3 Corsi, F. , J.de Leeuw and A. Skidmore (2000). Modeling species distribution with GIS. Research techniques in animal ecology: Controver-
sies and Consequences. Columbia University Press, New York. 389 – 424. Miller, C.J. (2002). Vegetation and habitat are not synonyms. Eco-
logical Management and Restoration    1: 102 – 104. Morrison, M.L. (2001). A Proposed research emphasis to overcome the limits of wildlife 
– habitat  relationship studies. Journal of Wildlife Management  65:228 – 240. 
4 Miller, J.R. and R.J. Hobbs (2007). Habitat Restoration – Do we know what were doing? Restoration Ecology 15(3) 382 – 390. 

 
5 Gilbert, O.L. and P. Anderson (1998). Habitat Creation and repair. Oxford University Press, Oxford, U.K. 

6 Hobbs, R.J. and R.J. Lambeck (2002). Landscape management and restoration : new models for integrating science and action. Integrating 
landscape ecology into natural science management. Cambridge University Press, Cambridge, U.K. 412 – 430. Lambeck, R.J. and R.J. Hobbs 
(2002). Landscape and regional planning for conservation : issues of practicalities. Concepts and applications of landscape ecology in bio-
logical conservation. Springer verlag, N.Y. 360 – 380. 
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the whole design process. The identification of resources was preceded by deciding on the life 
process that the restoration intended to accommodate. Some species complete their life cycles 
in one contiguous area, whereas others breed in one habitat, forage in another and over winter 
in yet another. It was found necessary to provide enough resources (including space) to support 
viable populations, resource availability also depends on landscape connectivity for species re-
quiring multiple habitats and this is recognized as key issue, especially in areas dominated by 
human activities7 . 

Bio-intervention of an estuary/creek involves the re-introduction of 3 major classes of vegeta-
tion – viz, mangroves, mangrove associates and coastal vegetation (aquatic, semi-aquatic and 
dry land species). There are many techniques and methods utilized in restoring estuarine eco-
systems, but because some of these have resulted in identifiable successes or failures, we wish 
to present here a summary description of our preferred methods for planning and implementing 
a rehabilitation process 

 Understand the autecology (individual species ecology) - in particular patterns of repro-
duction, distribution and successful seedling establishment. 

 Understand the normal hydrologic patterns that control the distribution and successful 
establishment and growth of targeted species – this is particularly important for man-
groves and  associates 

 Assess modification of the original succession (recovery after damage) 

 Design the restoration program to restore appropriate hydrology 

Some degraded ecosystems may be able to recover naturally but many do not. Human interven-
tion is needed to either initiate the recovery process or to accelerate the rate at which it 
proceeds. After this preliminary intervention the ecosystem can recover. But if succession is to 
occur several preconditions must be met: 

 The disturbing agent or agents must be removed. If disturbances such a pollution or 
grazing continue, succession is interrupted and recovery is not possible 

 Plants and animals must remain in the region as a source of new colonists. Not only 
must they be present, they must also be able to move and re-colonize the degraded site. 
One should be thankful for small mercies as there is a forested fragment in the region 
(viz. the Theosophical Society campus and environs) and this ‘stepping stone’ will has-
ten the re-colonization process. There is a general agreement that such linkages enhance 
conservation outcomes8 (Bennett, 1999). 

 Weed species must be excluded if the original community is to be re-established. 

This is in effect what the project seeks to address prior to establishing the matrix of vegetative 
elements on the 58 acre site. This ecological integrity is necessary to maintain the diversity and 
quality of ecosystems and enhance their capacity to adapt to change, provide for the needs of 

                                                 
7 Beier, P. and R.F. Noss (1998). Do habitat corridors provide connectivity? Conservation Biology 12:1241:1252. Debinski, DM. and R.D. 
Holt (2000). A survey and overview of habitat fragmentation experiments. Conservation Biology 14: 342 – 355 Hobbs, R.J. (2002). Habitat 
networks and biological conservation. Applying landscape ecology in biological conservation. Springer – verlag, N.Y. 150 – 170. 

 

 

8 Bennett AF. 1999. Linkages in the Landscape: The Role of Corridors and Connectivity in Wildlife Conservation. Gland, Switzerland: IUCN. 

254 pp 



 

 
 

   

 

 

44

the future and most importantly to ensure that processes in place are reversible (if in case they 
are found to be non functional). 

Restoration of Adyar creek wetland is the principle aim of this project and the restoration of 
biodiversity (as indicated in Table 13) will be in this context shown below.  

 

Table 7: Proposed Vegetation zones for the Adyar Poonga  

S.No VEGETATION CLASSIFICATION 

1 Mangroves 

2 Mangrove associates  

3 Reeds, Sedges & Grasses 

4 Coastal Vegetation 

5 Slope Vegetation on stabilized contours 

6 Interim Satellite Ponds 

7 Protected areas of reverence 

 

6.3.4 Mangrove Ecosystem   

Mangroves are woody trees and shrubs that grow in inter-tidal zones. Though they are not 
closely related to each other, they show some common characteristic features: 

 They grow only in inter-tidal environments and do not extend onto dry land 

 They are adapted to live in waterlogged and oxygen deficient conditions. They have 
aerial roots that are exposed to air and function as breathing roots 

 They are adapted to live in saline water. Their leaves have salt secreting glands and ex-
creted salt can be seen on both sides of the leaves 

 They have viviparous reproduction. Their seeds germinate within the fruit while still on 
the tree (contrary to the normal act of falling to the ground before germinating which is 
exhibited by most trees) 

 They have unique root structures. Rhizophora have roots that diverge from the tree 
trunk and penetrate the soil some distance from the main stem. Because they also pro-
vide physical support, they are called stilt roots. In Avicennia shallow horizontal roots 
radiate outwards. At intervals of 15 to 30 cm, vertical structures known as pneumato-
phores emerge and stand erect upto 30 cm above the soil. 

 In general, flora of mangrove wetlands are divided into two groups namely,  

o True or exclusive mangrove and  

o Associate mangrove species.  

6.3.5 Optimum conditions for growth 

Mangrove species requires the following basic environmental conditions for their luxuriant 
growth: 
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 Wave energy along with shoreline should be low (otherwise seedlings would be 
uprooted) 

 Substratum should be muddy or accumulated deposit of sediments 

 Salinity of the water should undergo constant variations due to freshwater flow (man-
groves require low saline condition for optimum growth and reproduction) 

 Area should be regularly flushed by tidal water  

 Soil could be saturated with or covered by low saline water at some time during the 
growing season of every year  

6.3.6 Benefits of the mangrove ecosystem 

Detritus is the principal energy source in the mangrove eco-system. This is the degraded prod-
uct of mangrove litter, broken down by host of bacteria, fungi and protozoa to tiny protein-rich 
organic matter, which is then absorbed in clay particles. The Detritus feeders e.g. shrimps, 
prawns, nematodes and forage fish like grey mullets, mud skippers, through several cycles of 
ingestion, exhaust the nutrient laden detritus. Many fishes and crabs feed either directly on de-
tritus or on detritus feeders. Large game fish feed in detritus feeding fish. The off shore waters 
having a mangrove coast line also benefit through the out dwelling of nutrient laden detritus. 
Mangroves therefore have a great ecological and economic value through its contribution to the 
detritus food chain, supporting rich estuarine and adjacent marine fisheries. 

6.3.7 Planting strategy in the Adyar Poonga 

It is proposed to plant mangroves throughout the wetlands. A mangrove restoration project is 
being carried out at Thengaithittu, Puducherry by REEF. It is observed that the Thengaithittu 
estuary is not dissimilar to Adyar estuary; both are extremely polluted and the riverine influ-
ence has been cut off. Hence the only freshwater flush is from storm water inflow. Based on 
the results obtained, a strategy for planting is shown in Table 14 and the species list is given in 
Table 15 below: 

 

Table 8: Observations and Strategies for Mangrove Reintroduction 

OBSERVATIONS STRATEGY 

From the 7 species of mangroves planted, 4 
species - Avicennia marina, Rhizophora apicu-
lata, R. mucronata & Bruguiera cylindrica had a 
80% survival rate, reached a height of ca 1.75 
m and reproduced after 3 years. 

The 4 species will be introduced: 
1. Avicennia marina,  
2. Bruguiera cylindrica  
3. R. mucronata  
4. Rhizophora apiculata 

The species Ceriops tagal, C. decandra, Bru-
guiera gymnorrhiza & Acanthus ilicifolius were 
also planted and are under observation.  

The following species will also be introduced 
but their chances of survival will depend on the 
environmental conditions improving and their 
adaptability: 

1. Ceriops decandra 

2. Acanthus ilicifolius  

3. Excoecaria agallocha 
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Table 9: Mangrove species to be planted in the 58 acres 

SNo. TRUE MANGROVES TAMIL NAME 

1 Aviceninia marina Venkandal 

2 Bruguiera cylindrical Pannukuchi 

3 Rhizophora apiculata Surapunnai 

4 Rhizophora mucronata Surapunnai 

 
5 Acanthus ilicifolius Neermulli/Athumulli 

6 Ceriops decandra Cirukandal 

7 Excoecaria agallocha Thillai 

6.3.8 Mangrove associates 

Some of the plant species that grow in the terrestrial environment and pure halophytes (that 
grow only in saline areas) are also found within or in the peripheral areas of mangrove wet-
lands. These species are called as mangrove associates. The terrestrial species that are found to 
associate with mangroves, are unable to tolerate high salts and therefore do not penetrate deep 
into the mangrove wetlands. They are normally found in elevated lands present within the 
mangrove ecosystem. On the other hand, halophytes such Salicornia, Sesuvium and Suaeda are 
able to grow along with mangroves. In hyper saline areas, these halophytes grow mono-
specifically. The plantation of mangroves and associates will not only re-dynamize the ecosys-
tem in terms of floral diversity, but also attract many invertebrate that are principal to the func-
tioning of the ecosystem. The list of species to be planted above the high tide mark as shown in 
the table below: 

 

Table 10: Mangrove associate species to be planted in the 58 acres 

S. No. Mangrove Associates  Tamil Name 

1 Calophyllum inophyllum Pinnai 

2 Clerodendrum inerme Peekalathi 

3 Derris trifoliata Yanai kodi 

4 Pongamia pinnata Pungan 

5 Sesuvium portulacastrum Vangaravaasi 

6 Suaeda maritima Umiri 

7 Suaeda monoica Pooumiri 

8 Thespesia populnea Poovarasan 
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Table 11: Other species found in estuaries to be planted in the 58 acres 

S. No.  Species Tamil Name 

1 Terminalia catappa Saraparuppu 

2 Ipomea pers-caprae Udumbu kodi 

3 Alenropus logopodius  

4 Pandanus odoratissimus  Thalay 

 

It is well known that the ecology, physiognomy and dynamism varies significantly between 
vegetational zones. Considering this, and the need for a matrix of vegetational types, the 
vegetation was zoned to provide for this interplay taking into account the hydrology, soil and 
proposed slopes. 

 

Figure 8: Sectional view of vegetation matrix typical to the swamp area 
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Figure 9: Sectional view of vegetation matrix typical to the brackish water area 

 
 

6.4 Satellite ponds 
Satellite ponds occur in the close vicinity of estuaries. Most are rain fed and dry out during the 
summer, but some are perennial. The vegetation types – some are dominated by reeds and li-
lies, others are Barringtonia swamps with Pandanus and Calamus stands, and Avicennia domi-
nated pools too occur.  Some of these ponds / pools are less than 5m from the edge of the estu-
ary. The stands of coastal vegetation – for eg., Oorani – are heronries. In fact Oorani is the only 
forested tract where grey herons nest. This is exactly the kind of mix of biomes one needs to 
replicate in and along the creek to sustain wildlife. 

The Kaliveli watershed region south of Chennai and just north of Pondicherry is a good refer-
ence point where all three ecosystems –viz., estuary, satellite ponds and coastal vegetation – 
are well represented. 
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Table 12: Species to be introduced near satellite ponds 

S.No. SCIENTIFIC NAME TAMIL NAME 

1 Acacia nilotica Karuvelam Karuvel 

2 Aponogeton natans Paruva kilangu  

3 Barringtonia acutangula Neer kadambai 

4 Calamus rotang Pirambu 

5 Monochoria vaginalis Nilakkoti 

6 Nymphaea sp.  

7 Nelumbo nicifera Thamareri 

8 Neptuna prostata  

9 Pandanus odaratissimus Thazham 

10 Pongamia pinnata Pongam 

11 Syzygium cumini Naval 

12 Vallisneria spirallis callari 

13 Vitex Leucoxylon Neer nocchi 

 

6.5 Reeds, sedges and grasses 
As the Poonga storm water retention area restores itself, the following Reeds, Sedges and 
Grasses will be introduced as shown in the table below: 

Table 13: Reeds and Grasses to be introduced in the 58 acres 

S.No. SCIENTIFIC NAME 

1 Aristida adscensionis 

2 Aristida hystrix  

3 Cymbopogon citriatus 

4 Cynodon dactylon 

5 Cyperus rotundus 

6 Cyperus mitis 

7 Typha latifolia 

8 Vetiveria zizanioides 

 

In the drier areas of the water meadows, supporting Herbs and Shrubs, surrounding the Reeds, 
creepers and grasses will also be planted as shown in the table below: 
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Table 14: Herbs and Shrubs to be planted in the 58 acres 

S.No. SCIENTIFIC NAME 

1 Euphorbia corrigioides 

2 Hybanthus enneaspermus 

3 Indigofera aspalathoides 

4 Ipomoea pes-caprae 

5 Lannea pinnatafida 

6 Pedalium murex 

7 Solanum surrentensis 

8 Theprosia maxima 

9 Walteria indica 

Grasses: The grass species that we can use for ground cover fall into three main categories: 

 Creeping grass (stoloniferous) tolerant to full sun, forms dense mats and flowering 
height below 10cm, will be used in indigenous lawn areas. The suggested species are: 

o Brachiaria distachya, Brachiaria remota, Brachiaria reptans, Coelachryum sp, 
Cynodon dactylon, Digitaria longiflora, Tragus roxburghii, Aeluropus lago-
poides, Axonopus compressus, Crytococcum trigonum, 

 Grass species, that form attractive cover in the shade, will be planted in the relevant 
forest zones and the species suggested are: 

o Oplismensus compositus, Isachne miliacea 

 Grass that grow in open ground to a height of 30 cm, attractive as meadows will be 
plant.ed in the grassland zones and the suggested species are: 

o Dactylocterium aegytium, Perotis indica, Eragrostis viscosa, Eragrostis tenella,  

 There are many other indigenous grasses that can be used throughout the Poonga in a 
useful way, for example as on the hillocks to  prevent erosion.   

 

6.5.1 Coastal Vegetation 

On the dry edges along the boundary of the Adyar Poonga wherever appropriate, a planting 
pattern is proposed that mimics the natural wetland ecosystem, that is found along the Coro-
mandel Coast in this region. The species are predominantly evergreen, which reach a canopy 
height of 6-8 meters with the occasional emergent species rising above this.  

This is the forest type found along the Coromandel Coast from Vishakapatanam to Ramanatha-
puram in the south. Historically it existed only as a narrow belt approx 40 km along the coast 
and from times immemorable has been under intense human pressure and only a few thousand 
acres of fairly undisturbed forests remain. 



 

 
 

   

 

 

51

The remnant areas are to be found in three major forms: sacred groves or temple forests, re-
serve forests on the plains, and reserve forests around and on hillocks. An example of this 
coastal vegetation found on slightly elevated slopes between the sea and wetlands is to be 
found at Mammallapuram, Chennai. 

The inclusion of some colonizer species such as Morinda pubescens, Azadirachta indica and 
Bridelia retusa. These species are fast growing, creating a sense of forest early on, and will 
give way eventually to the other slower growing species. 

With slower growing tree species such as Drypetes sepiaria, Atalantia monophylla, and Garci-
nia spicata efforts should be made to procure large seedlings at least 3 or 4 years old.  

Planting patterns should ensure that coastal vegetation species are planted along th boundaries.  

Borders of the area should be planted with species that can take advantage of the extra light 
they will receive on the edges in the future once the canopy is up and closed. This will include 
plants with showy flowers such as Memecylon umbellatum, Chionanthus zeylanica, Ochna ob-
tusata and Jasminum cuspidatum.  

A phased approach to the planting can be envisaged, with after three years the inclusion of 
ground dwelling plants that tolerate and are in need of the shade such as Sansevieria roxburg-
hiana and Habenaria roxburghii, as well as in the future the inclusion of epiphytic plants in 
trees such as Vanda tessellata and V. spathulata. 

The planting on the slopes should be done in groves of species, i.e., plant a number of the same 
species together.  

Inter-planting within these groves can be done with the shrub species such as Barleria longiflo-
ra and Senna auriculata. 

Planting should take into account the sun path during the hottest months April to June. 

The planting design should take into account the bright and attractive flowers of some of the 
species such as Cochlospermum religiosum and Firmiana colorata. These species should be 
planted upon a viewable skyline. 

The species list given contains a wide variety of species that could be utilized for this planting. 
However it could be envisaged that the area is smaller that one acre and then it would be wise 
to reduce the number of species of tree rather than the number of individuals of a particular 
species.  

6.5.2 Protected Areas of Reverence 

Like many countries throughout the world, India has a long history of nature worship, and that 
practice continues today, especially through the veneration of forest groves. These sacred 
groves, which are dedicated to local deities or ancestral spirits, are protected by local communi-
ties through social traditions and taboos that incorporate spiritual and ecological values. Pre-
served over the course of many generations, sacred groves represent native vegetation in a 
natural or near-natural state and thus are rich in biodiversity and harbor many rare spe-
cies of plants and animals.  

Conservationists and local communities are recognizing that traditional knowledge and sacred 
practice are important elements in the conservation and management of these ecological trea-
sures.  

Such groves of reverence are now important reservoirs of biodiversity. They are often the last 
refuge for endemic and endangered plant and animal species. Many groves contain water re-
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sources such as ponds and streams, and the vegetative mass that covers the floor of a grove can 
absorb water during rainy seasons and release it during times of drought. Trees also improve 
soil stability, prevent topsoil erosion and provide irrigation for agriculture in drier climates.  

These revered groves of Tamil Nadu have been acknowledged as some of the most important 
refuges of the natural vegetation, due to the fact that the presence of the God affords the trees 
some protection. However in nearly all Sacred groves we find species that have been intro-
duced by people to add to the atmosphere. Some of these species are their due to the magnifi-
cent of their blooms such as Delonix regia, others are plants that have special significance 
within the poojas performed within the shrines such as Limonia acidissima. 

The Poonga offers a possibility to instill in the community a feeling of deep connection and 
reverence to the environment and to protect such spaces and participate in their restoration. 

  

Table 15: List of species to be planted in the spaces of reverence in 58 acres. 

S.No. SPECIES NAME TAMIL NAME 

1 Aglaia elaegnoideae Nuraipungan 

2 Albizia amara Usilai 

3 Atalantia monophylla  Kattu elumichai 

4 Chloroxylon swietenia  Porasu 

5 Diospyros ebenum  Karungalli 

6 Drypetes sepiaria  Veeramaram 

7 Ficus benghalensis Alam 

8 Garcinia spicata Kattupinnai 

9 Lannea coromandelica  Othian 

10 Manilkara hexandra Kannupala 

11 Memecylon umbellatum  Kasan 

12 Morinda pubescens Nuna 

13 Pterospermum canescens  Venathai 

14 Walsura trifoliata  Valsura 

 

An exiting area in the Poonga has a small area where some local people make offerings. This 
may be a suitable area to create a space of reverence. The design would then take into consid-
eration the sentiments of the local community and actually enhance the area. The planting pat-
tern for the space should create a sense of enclosure, within which one finds a sacred space.  

6.5.3  Hedges 

Indigenous plants will be used as hedges on the edges to direct the public and protect the areas, 
to screen special gardens and to in some cases form the boundary of the park. Hedges will also 
form corridors for wildlife. 
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Hedge plants may also be used to create windbreaks, in which cases small trees are often em-
ployed (either exclusively or mixed with shrubs). The hedge plants in windbreaks are common-
ly allowed to grow naturally, rather than trimmed to a particular size and shape. 

The hedges can be raised to a variety of heights, between 30cm and 1.2 meters depending upon 
the pruning regime. Certain species can also be used to create hedge of a greater height, up to 2 
or 3 meters, again depending upon the pruning regime.  

 Expected growth rates: Within one year the hedges can be completed to a height of 60 
cm, hedges of a greater height will take 2 or 3 years.  

 Planting density: 30 cm spacing in two rows, which gives 6 plants per meter. 

 Planting regime: 50 cm trench with 0.02 m3 of compost and 0.04 m3 of coconut fiber 
mulch per meter of trench, which is applied twice within the first year 0.02m3 at each 
time.  

 Watering regime: from February through to August 30 liters of water every ten days per 
meter of trench. This is for hosepipe watering; drip irrigation can be utilized which 
would have less usage of water, on a regular basis. 

 

Table 16: List of Hedge Plant Species to be planted in the 58 acres. 

S. No. Species name Habit Tamil Name 

1 Aglaia elaeagnoidea Tree Nuraipungan 

2 Antidesma ghesaembilla Tree  

3 Atalantia monophylla Tree Kattuelumichai 

4 Bauhinia tomentosa Shrub Aathi 

5 Benkara malabarica Shrub Thermutti 

6 Breynia retusa Shrub Inkupazham 

7 Cadaba trifoliata Shrub  

8 Capparis brevispina Shrub Adathondai 

9 Carissa spinarum Shrub Sirukala 

10 Carmona retusa Shrub Kurvipazham 

11 Cassine glauca Tree Kannera 

12 Chionanthus zeylanica Tree Kattu kapi 

13 Clausena dentata Shrub Kattu karuvepillai 

14 Clerodendrum inerme Shrub Peenari 

15 Dimorphocalyx glabellus Shrub  

16 Drypetes sepiaria Tree Veeramaram 

17 Eugenia bracteata Shrub Kayachedi 

18 Ficus hispida Shrub Athi 
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S. No. Species name Habit Tamil Name 

19 Flacourtia indica Shrub Karapazham 

20 Flueggea leucopyrus Shrub Vellaipula 

21 Glycosmis mauritiana Shrub Konji 

22 Gmelina asiatica Shrub Nelakumalam 

23 Ixora pavetta Shrub Pavettai 

24 Jasminum cuspidatum Climber Kattumalli 

25 Justicia adhatoda Shrub Adathoda 

26 Mallotus philippensis Shrub  

27 Manilkara hexandra Tree Kanupala 

28 Memecylon umbellatum Tree Kasan 

29 Mimusops elengi Tree Magizham 

30 Murraya paniculata Shrub  

31 Ochna obtusata Shrub Srrundi 

32 Olax scandens Climber Kadalranji 

33 Pleurostylia opposita Shrub  

34 Polyalthia suberosa Shrub  

35 Pongamia pinnata Tree Pungan 

36 Psilanthus wightianus Shrub  

37 Psydrax dicoccos Shrub Nazhuvai 

38 Salacia chinensis Climber Ponkorandi 

39 Scutia myrtina Shrub  

40 Senna auriculata Shrub  

41 Stenosiphonium cordifolium Shrub  

42 Streblus asper Tree Kuttipala 

43 Suregada angustifolia Shrub  

44 Tarenna asiatica Shrub Therani 

45 Tricalysia sphaerocarpa Tree Eerkolimaram 

46 Vitex negundo Shrub Nochi 

47 Walsura trifoliolata Tree  
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6.5.4 Medicinal plant garden 

A special area has been set aside as a demonstration garden for teaching purposes for   school 
children and teachers. Each plant is labeled with its scientific name, common name and its 
uses. Cuddapha stones would be cut up to make useful permanent labels.  

6.5.5 Edible wild plants of the TDEF 

More than 100 plants of the indigenous forest of the Coromandel Coast have nutritive value for 
people be it leaf, fruit, stem or root. It is proposed that a garden will exhibit this rich, edible 
curative and wild landscape. The species list is attached in the appendix. 

6.5.6 Butterfly garden 

Butterflies and moths have suffered habitat loss particularly through the removal of native 
grasslands. These creatures not only add color and beauty to the park, they are important polli-
nators for many plants. Butterflies require nectar-producing plants for their food source and 
host food plants for their caterpillars. 

Butterflies, active during the day, particularly like Crotalaria verrucosa (Salangaichedi), 
which provide a landing platform for them whilst feeding. Moths, active during the evening, 
are attracted to cream and white flowers, which are visible at dusk and often fragrant. The 
plants that butterflies and moths feed on at the larval (caterpillar) stage of their life cycle are 
not permanently damaged and plants often benefit from the tip pruning by these creatures. 

Butterflies are not attracted to gardens where plants are continually pruned and sprayed as these 
practices kill caterpillars and remove the eggs that the butterflies have laid on the foliage. But-
terfly attracting gardens are relaxed gardens that require minimal maintenance. However, but-
terflies are easy and fun to watch, so make sure we also plan a good place to watch the butter-
flies visiting the butterfly gardens.  

Butterfly attracting gardens will provide both food sources and host plants. It is also a good 
idea to provide a fresh source of water, however this does not have to be large. A mixture of 
native plants including native grasses, daisies and plants with small tubular flowers usually in 
pale colors will attract butterflies. Also leave an area of cleared mulched ground, with some 
rocks to provide a sunny resting spot during the day. 

Hence, the butterfly garden is an easy way to both see more butterflies and to contribute to-
wards their conservation, since many natural butterfly habitats have been lost to urbanization 
and other development. It is easy to increase the number and variety of butterflies in the gar-
den. Simply grow the plants the caterpillars like to eat, and plants that adult butterflies feed on. 
Plants with varying blooming cycles can be placed together to keep the garden full of activity 
throughout the growing season. 

 

Table 17: List of Butterfly attracting plants species 

S.No. SPECIES NAME TAMIL NAME DESCRIPTION 

1 Asclepias curassavica  Food source and resting spot (Ground-
cover) 

2 Canavalia virosa Esa kottai Food source  (Liana) 

3 Capparis zeylanica Adondai Food source  (Liana) 
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S.No. SPECIES NAME TAMIL NAME DESCRIPTION 

4 Caesalpinia corearia Diwi-divi Food source and shelter (Tree) 

5 Cassia alata Semai agathi Food source and egg laying (Shrub) 

6 Combretum albidum Odaikodi Food source  (Liana) 

7 Courouptia guianensis Nagalingam Food source and shelter (Tree) 

8 Crotalaria verrucosa Salangai sedi Food source and resting spot (Ground-
cover) 

9 Delonix regia Mayilkoonai Food source and shelter (Tree) 

10 Derris ovaifolia Yannai kodi Food source  (Liana) 

11 Derris scandens Nanchu pattai Food source  (Liana) 

12 Glycosmis pentaphylla Konji Food source and egg laying (Shrub) 

13 Ixora arborea Koran Food source and egg laying (Shrub) 

14 Lanata camara Unnichedi Food source and shelter (Tree) 

15 Lucas aspera Thumbai Food source (Herb) 

16 Maeura oblongifolia Mochukodi Food source and resting spot (Ground-
cover) 

17 Ocimum basilicum Thulasi Food source (Shurb) 

18 Pavetta indica Pavettai Food source and egg laying (Shrub) 

19 Pertocarpus marsupium Vengai Food source (Tree) 

20 Pertocarpus santalinus Santhanavengai Food source (Tree) 

21 Suregada angustifolia  Food source and shelter (Tree) 

22 Ravolfia tetraphylla Pambukala Food source (Shurb) 

 

Hedges, coastal vegetation, medicinal plants, edible wild plants, butterfly gardens will be lo-
cated in areas which have not been indicated in blue in the final (futuristic) map. Tree planting 
will also be restricted to these areas. 

6.6 Water Resources Survey 

6.6.1 Introduction 

In order to meet the daily requirement of water for the rehabilitation work, the nursery and the 
Eco-park, a sustainable source of water needs to be identified. A secure and reliable water 
supply for the Adyar Creek Eco Park will be needed to ensure the viability of the park.  

There are two categories of water required for use in the park: (a) high quality, potable water 
and (b) standard quality water supply for general maintenance and sanitation. For potable wa-
ter, Metro Water could be approached to provide the connection and supply. The requirement 
of about 200 kiloliters per day of standard quality water presents a moderate problem. For non-
potable use, the sources of water could be: (a) external water supply through water tankers, (b) 
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the use of bore wells, (c) desalination, (d) purchasing from Metro Water, (e) harvesting rainwa-
ter and (f) recycling grey water. These options are considered in the following pages. 

6.6.2 Background  

With such large amounts of rainfall (200 - 1300 mm, which is higher compared to India’s aver-
age rainfall of 800 mm) in Chennai it would seem strange to have to worry about finding an 
adequate supply of water for the proposed Adyar Creek Eco Park. However, it is also the most 
critical hurdle in the development of parks, in Chennai. The supply of water is not only a tech-
nical challenge; it is a sensitive political topic that needs the attention of the senior most mem-
bers of government and industry. As John F Kennedy said, “the person that studies the supply 
of water deserves two Nobel prizes, one for science and one for peace”.  

Chennai is adept at managing its water supply requirement of about 640 MLD (July 2007) to 
serve the 53.75 Lakh population (5.57 Lakh consumers) and the development of this park will 
be an additional proof of this.  

6.6.3 Potable Water 

To meet the needs for potable water, it is recommended that we use Metro Water’s supply, 
since the parks requirements can be easily accommodated using the existing network and with-
out any major investment in new infrastructure.   

6.6.4 Non-Potable Water 

The options for supplying 200 kilo-liters per day or 77,000 cubic meters of water per year of 
non-potable water to the park is the subject of discussions in the following pages. The main 
criteria for choosing the non-potable water supply are: environmental sustainability, low capital 
cost, reliability and maintainability of supplies.  

6.7 Secondary sources of water 
The options are as follows: 

6.7.1 On Site Pumping from Bore Wells 

This option is not desirable on the grounds of environmental sustainability. To use deep bore 
wells below the first aquifer (more than 50 meters) would contribute to the depletion of under-
ground water that exists in the region. The overuse of these reserves could also lead to salt wa-
ter intrusion that would have a negative impact on the park, and more critically the residents in 
the area. We have always intended that the park should benefit the water supply of Chennai, 
therefore using bore wells is clearly not advisable. However the use of shallow level bore wells 
(the first aquifer) could be considered after a few years id the water quality meets the specified 
parameters. 

Potential use of ground water resources 

The ground water at Adayar Poonga shows generally high concentration of salt above TDS 
2,000 mg/l, which makes it unfit for human consumption and the SAR levels are showing that 
it is not suitable for irrigation either. In addition, the amount of organic contaminants as ex-
pressed in BOD and COD indicates significant pollution due to the infiltration of surface water. 
This was additionally approved by the presence of total coliforms and nutrients like phosphor-
ous and nitrogen and the lack of oxygen. 

It is is to be concluded that the current status of ground water resources does not allow any 
usage neither for domestic purposes nor for irrigation. However, the subsoil revealed high re-
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Annual rainfall in Chennai (51 in. or 1290mm)
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charge and storage capacities. If the current recharge of fresh surface water remains constant 
there is scope to develop freshwater resources in the first aquifer within few years. As the first 
aquifer revealed a thickness of in an average 13 m the potential storage capacity throughout 
Adyar Poonga in the first aquifer is estimated with 1.7 Mm3. 

6.7.2 Water from Chennai Metropolitan Water Supply 

This option has clear positive features that include; simplicity, use of existing infrastructure and 
a guarantee of good quality water. The drawback is that it would add additional strain to the 
city’s limited supply. It is also possible that Metro Water may impose water restrictions which 
could affect the viability of the park. This would be especially true in periods of drought. The 
public image of the park would be negatively affected if large amounts of potable water are 
used to water the plants. 

 

6.7.3 Rain Water Collection in the park 

The 58 acres in the Poonga correspond to 23.5 hectares, which equal 235,000 sq m (consider-
ing 1 acre = 4,047 sq m). The average Chennai rainfall of ~1.3 m in a year could produce about 
~ 3,00,000 cu m of water per year, which theoretically represents about four times our annual 
demand of 77,000 cubic meters. Due to this skewed pattern of precipitation, with insignificant 
quantities for as much as 10 months in a year, and then large amounts for the other 2 months, 
rain water harvesting alone is not enough to supply the park all year round without intermittent 
storage . However, the park should be designed to maximize the recharge potential of all the 
water that comes into the park during the monsoon season. This can be achieved through the 
use of pervious surfaces that allow the rainwater to percolate into the ground and also have a 
number of holding ponds within the park.  

Surface water storage 

Intermittent storage of rainwater in sur-
face water bodies would be an attractive  

alternative as water resource for irriga-
tion. However, though the water ap-
peared to have a suitable quality during 
the rainy season of SW monsoon 2007, it 
is as of now not known, how much saline 
water will enter this area due to tidal ef-
fects and what are the amounts of resi-
dual salts in soil, which might get re-
dissolved and gradually increase the salt 
contents during the dry season. These 
effects have to be monitored before de-

ciding on the usage of these resources. 

However, two factors that detract from the elegance of only a rainwater harvesting solution in 
our case are: (a) the bulk of this rainwater is available for only two months in the year in Chen-
nai, and storage throughout the year is not economical, and (b) the bulk of these 58 acres will 
not be available for erecting rainwater harvesting structures. 

During the monsoon months it may be possible to tap into the layer of storm water at the top of 
the water body. Baseline testing shows this water to be acceptable for watering plants. Howev-
er, storing this water would be uneconomical. Therefore use of this water for toilet flushing is a 
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possibility. Over the years, as the pollution in the Poonga is controlled, the infiltration of this 
source of water will recharge the groundwater and the bore wells may supply less saline water 
than present. 

We therefore have to consider the other alternatives – such as recycling waste water, as a year-
round option for meeting the park’s requirement of non-potable water 

In the remaining pages of this chapter, we shall therefore focus on the one such option – a Se-
wage Treatment Plant for recycling effluent. 

6.7.4 Collection of Grey Water 

Collection of grey water means recycling the non-sewage wastewater from the apartments and 
residential colonies adjacent to the park. This is a good option since it involves recycling an 
otherwise wasted resource. Additional treatment of the water would be required at the park us-
ing the same methods offered by SCD EM (Effective Microorganisms), flow forms, fishponds, 
and root zone treatments. The drawback of this option is that the quantity available is limited 
and it could take a long time to negotiate the use of the grey water from the individual property 
owners. In the short term it could be practical to use the grey water for educational purposes by 
demonstrating this technology and increasing water awareness to the parks visitors. It is rec-
ommended that the grey water produced within the park be reused within the park. 

6.8 Planning aligned with Government policy 
A project which has been initiated by the Government must also align itself to work in tandem 
with existing policies. The choice of water supply to the Poonga is based on a decision matrix 
which also considers the priorities of the Government. Presently Metro Waters, Chennai is ac-
tively promoting the use of ‘Secondary Treated Effluent’ for industrial use. 
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The establishment of a secondary effluent treatment plant to provide water to the Poonga would 
also serve the purpose of educating the Public on this source and removing any misgivings and 
prejudice regarding its use. It would provide a fillip to the advocacy and promotional efforts of 
Metro Water. The advantages of demonstrating a viable effluent treatment plant are: (1) the 
water intensive industries in such areas are able to operate continuously, in spite of water short-
ages (2) protecting production and employment (3) Water is available for domestic supply to 
the city residents (4) it provides a strong motivation for keeping the waste treatment plants in 
operation at all times, thus controlling environmental pollution. 

 

STP DESIGN CRITERIA FOR ADYAR POONGA  

6.9 Treatment of Raw Sewage from the Adjacent Pumping Station 
The Cubbon Park report has classified water as follows:, “Water can be broadly classified into 
three types - utrophic (highly polluted, raw sewage infested), mesotrophic (neither pure nor 
polluted) and oligotrophic (pure).” It is proposed that to meet the Park’s requirement for 200 
kilolitres per day,, a matching quantity of about 200 kilolitres per day of utrophic water will be 
drawn from an average capacity of 3.5 million liters that runs through the park and may be 
passed through a multi-stage treatment process. Spread over 250 acres in the heart of Banga-
lore, Cubbon Park decided on the recycling option with the criteria that it meets the interna-
tionally accepted ‘recreation water standards’ and that non-potable water can come into human 
and animal contact, with parameters including biological oxygen demand (BOD) less than 5, a 
pH value of 7 and turbidity less than 5. 

The next step is to investigate and propose an appropriate technology for the waste water 
treatment as a Sewage Treatment Plant (STP) 

6.10 Methodology to arrive at appropriate process 
The Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) maintains a state of 
the art analytical laboratory and posts the sewage analytical report regularly on its website.  In 
order to ascertain the sewage analysis in the collection well of ASPS the parameters recorded at 
different stations was averaged. This would be typical of the sewage available to the Eco-park. 
The readings are as shown in the table below: 

 

Table 18: Analysis of raw sewage in Chennai City 

PARAMETER  SEWAGE AT KODUNGAIYUR 
SEWAGE AT NESAPAK-

KAM 

SEWAGE AT KOYEMBE-

DU 
AVERAGE 

Colour  Grayish Blackish Grey Blackish  

Odour  Objectionable Sulphide Offensive  

Temperature °C 30 27 29 28.7 

BOD mg/lit 360 330 350 347 

COD mg/lit 696 620 910 742 

TSS mg/lit 420 440 563 474 
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TDS mg/lit 1750 940 1580 1423 

Total Solids mg/lit 2170 1380 2143 1898 

Settlelable Solids ml/lit 25 6 23 18 

pH  7.3 7.3 7.3 7.3 

Source: Metro Water, Chennai 

 

6.11 Water Quality Norms 
The Central Pollution Control Board (CPCB)–an apex organization in India for prevention and 
control of pollution--has actively been involved in planning and execution of various nation-
wide programs for improving the quality of environment. It has classified inland water into 5 
classes as per the intended use, as shown in Table 5 below: 

The CPCB has constituted an expert committee to finalize standards for level of Fecal Coli 
form in treated sewage. The committee after long deliberation has come out with proposed 
standards to be adopted in India for treated sewage. These parameters published on the website   
are reproduced in Table 7 shown below:  

 

Table 19: Proposed Standards for treated sewage discharges (Quality of treated sewage 
to conform following quality at the outlet of premises) 

 

 

 

 

  

 

 

 

Note:  

1. Agriculture for produce that will not be eaten raw. To meet the above standards, following guidelines 
may be adopted: 

2. Discharges in rivers/streams/drains: Fecal coliform number MPN 100/100 mL; X dilution factor 
(1+number of times dilution water available) 

3. Discharge into ponds/reservoirs/lakes: Fecal coliform number MPN10,000/ 100 mL X retention time in 
days 

4. Wetlands: Fecal coliform number MPN 1000000/100 mL 

5. Underground disposal: Fecal coliform number MPN 1000/100 mL 

6. Irrigation use: Fecal coliform number MPN 2500/100 mL 
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Table 20: General Standards For Discharge Of Effluents 

S. 
No. 

Parameter 
Inland surface 

water 
(A) 

Public 
sewers 

(B) 

Land for  irriga-
tion 
(C) 

Marine 
coastal 

areas (D) 
1 Color and odor No noticeable color or offen-

sive odor 
--- As (a) As (a) 

2 Suspended solids, mg/l, Max 100 600 200 100 

3 Dissolved solids, mg/l, Max 2100 2100 2100 --- 

4 pH value 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 

5 Temperature °C, Max 40 45 --- 45 

6 Oil and grease, mg/l Max 10 20 10 20 

7 Total residual chlorine, mg/l, 
Max 

1.0 --- --- 1.0 

8 Ammoniacal nitrogen (as N), 
mg/l, Max 

50 50 --- 50 

9 Total Kjeldahl Nitrogen (as N), 
mg/l, Max 

100 --- --- 100 

10 Free Ammonia (as NH3), mg/l, 
Max         

5.0 --- --- 5.0 

11 BOD5 (at 20°C) Max 30 350 100 100 

12 COD, mg/l, Max 250 --- --- 250 

13 Arsenic (as As), mg/l, Max 0.2 0.2 0.2 0.2 

14 Mercury (as Hg), mg/l, Max 0.01 0.01 --- 0.01 

15 Lead (as Pb), mg/l, Max 0.1 1.0 --- 1.0 

16 Cadmium (as Cd), mg/l, Max 2.0 1.0 --- 2.0 

17 Total Chromium (as Cr), mg/l, 
Max 

2.0 2.0 --- 2.0 

18 Copper (as Cu), mg/l, Max 3.0 3.0 --- 3.0 

19 Zinc (as Zn), mg/l, Max 5.0 15 --- 15 

20 Nickel (as Ni), mg/l, Max 3.0 3.0 --- 5.0 

21 Dissolved phosphates (as P), 
mg/l, Max 

5.0 --- --- --- 

22 Nitrate nitrogen, mg/l, Max 10 --- --- 20 

 Reference: Central Pollution Control Board: ‘Pollution Control Acts Rules and Notifications’; 
PCLS/02/19/1992; First Edition; September 2001. Pgs 359 – 371. 
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Table 21: Final effluent desired (based on data presented in Tables 5, 6, 7, 8, and 9) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Target Value 

pH 6.5-8.5 

BOD, mg/l < 6.0 

DO, mg/l > 4.0 

TSS, mg/l < 30 

TDS, mg/l < 1,000 

Turbidity, NTU < 5 

Chlorides, mg/l < 250 

Oil & Grease, mg/l < 10 

Fecal Coliforms, MPN/100 ml < 200 

Fecal Streptococci, MPN/100 ml < 100 

Lead, mg/l 0.001 

Zinc, mg/l 5.0 

Copper, mg/l 3.0 
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6.12 Survey of Technologies Available 
Based on (a) past experience, (b) design criteria, (c) the definition of the final effluent desired 
and (d) field visits in Chennai (Life Line Hospital and General Electric [GE] & Zenon) and 
Chandigarh (Philips Lamp Factory) a number of selected technologies were studied and re-
puted companies representing the technologies listed below were initially surveyed. They are: 

Table 22: List of available technologies surveyed 

No. Technology Manufacturer Location 

1 Membrane Bio Reactor (MBR) GE & Zenon Cubbon Park-Bangalore 

2 Carbon filter, UF and RO Hydrotech- Paryabaran India Punjab 

3 MBR, RO and UF (Ultra filtration) NiroSoft Israel 

4 RO Enzotech India  Chennai 

5 Spirals Spiralen Bio System Pvt Ltd Chennai 

 

Our requirement—including raw sewage characteristics, design criteria and the final effluent 
parameters desired—were provided to these companies. The basic questions asked of all the 
companies to meet the requirements of the Adyar Poonga Master Plan were: ‘…how much 
space is required to install the STP and whether heavy machinery such as cranes and trucks 
are required for their installation’. Table 12 shows the responses: 

 

Table 23: Space and Heavy machinery required for 600 KLD system. 

Company GE & Zenon Hydrotech P. Spirals NiroSoft 

Space required, m2 2,025 6,100 1,050 4,050 

Required heavy machinery YES YES YES YES 

 

Presentation of the different technologies with performance evaluation, advantages & disad-
vantages, initial cost, running cost, etc were left for a later date. 

 

 

 

 

 

 

 

 

 

 



 

 
 

   

 

 

65

6.13 Comments and Recommendations 
The descriptions of the new technologies are contained in Annexure 6.1 

The basis for selecting the ‘Spiral’ technology, over competing technologies is as follows: 

1. Spirals permit a large population of micro organisms to reside on its surface in the reac-
tion tank to degrade the organic material from the liquid. This typically is a function of 
organic and hydraulic loading on the spirals to treat wastewater of different characteris-
tics. 

2. The process of attached growth provides a greater efficiency, operational flexibility and 
versatility than any other aerobic biological treatment process. 

3. Spirals combine activated sludge processes and trickling filter systems to achieve supe-
rior performance eliminating the need for recycle of sludge to the aeration tank main-
taining biological activity to produce high quality treated water. 

 

6.14 The Process Flow of the proposed STP 
The treatment facility is designed to handle BOD up to 500 mg/l. 

The wastewater generated within the Poonga plus taken from the Adyar Pumping Station (200 
cum/day) shall be collected in a collection tank constructed in concrete having a holding capac-
ity of 70 cu.m. Bar screen for the wastewater shall be provided for preventing large objects en-
tering the collection tank. In the bottom of the collection tank, will be placed a layer of EM Ce-
ramic K Type at the rate of 500 grams/m2. SCD-EM® will be added continuously to the col-
lection tank using a dosage device: 

 Small EM ceramic shapes, tossed into the water to sink to the bottom where they will 
remain, inoculating the nearby sludge and mud with beneficial EM microbes. 

 Small amounts of Activated EM (AEM), mixed with a small amount of water and then 
poured into the water, where it will largely remain, inoculating the water and the 
sludge with beneficial EM microbes. 

Generally speaking, EM is a liquid at a pH of 3.5 or below, which is formed by the interaction 
of a diverse group of naturally occurring, beneficial, and non-pathogenic, aerobic and faculta-
tive anaerobic microorganisms, consisting mostly of phototrophic bacteria, lactic acid bacteria, 
and yeast.   

The aerobic treatment system shall consist of two aeration tanks with filtration unit for biologi-
cal and physical filtration. The design of the treatment system permits flexible operation during 
the start up in the event of low flows to start with. 

The wastewater shall be pumped into the aeration tanks which shall be constructed in concrete 
each of dimensions 5.00m x 2.50m x 4.00m liquid depth.   The two aeration tanks shall be con-
structed adjacent to each other. 

The aeration tanks shall be provided with sufficient quantity of spirals for the purpose of bio-
logical treatment having a retention time of approximately 6 hrs. Twin Lobe blowers shall 
supply air through Spargers for adequate aeration and fluidizing spirals. Twin lobe blowers will 
supply air of capacity 255 cu m/hr; three numbers to provide flexibility of operation to handle 
variable organic loads. 
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The overflow from the aeration tank shall be passed through a bed of spirals for filtering the 
biologically treated wastewater for disposal.  The filtration shall be achieved by gravity in a 
separate facility adjacent to the aeration tanks constructed in concrete having dimensions of 
2.50m x 1.25m x 3.00m side depth. The filtration tanks shall have hopper bottom for disposal 
of sludge to the sludge digester. 

The treatment suggested does not require recycling of sludge to the aeration tanks from the 
secondary filtration chamber. The sludge from the filtration chamber shall be let into sludge 
drying beds. Approximate daily excess sludge yield for 200 m3/day: 44 kg/day dry solids (DS). 

The overflow from the filtration tank shall be passed through a UV unit for disinfection.  

The treated water after disinfection shall be collected in a treated water tank of capacity 31 
cu.m constructed in concrete having dimensions of 3.00m x 3.00m x 3.40m liquid depth. In the 
bottom of the treated water tank, will be placed a layer of EM Ceramic K Type at the rate of 
500 grams/m2. 

The treated water shall be pumped through a pressure sand filter and carbon filter for removal 
of suspended solids and odor to permit reuse of water.  The filtered water shall be collected in a 
filtered water tank of dimensions 3m x 3m x 3.40m LD. In the bottom of the filtered water 
tank, will be placed a layer of EM Ceramic K Type at the rate of 500 grams/m2. 

The backwash water from the pressure filters shall be sent back to collection tank. 

6.15 Conclusion 
The quality of water used in the Adyar Poonga Eco-Park will be highly demanding in terms of 
physico-chemical and microbiological parameters. Heavy metals, coliforms and streptococci, 
TDS, nitrates and phosphates are the major and critical parameters to be assessed according to 
CPCB standards. No technology can fulfill the entire spectrum of requirements in terms of wa-
ter quality. The use of SCD EM – Food Grade (Approved for human consumption) is recom-
mended, with its associated technology. The set up for SCD EM in terms of STP treatment will 
require a space of only 1,050 m2. 
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Annexure  6.1: Description Of New Technologies 

1. Membrane Bio Reactor (MBR) and Nanofiltration: There are several new technological 
options available for sewage treatment in addition to the conventional treatment system includ-
ing Membrane Bio Reactor (MBR) and Nanofiltration. In Membrane Bio Reactor (MBR) two 
basic processes of biological oxidation and solids separation are combined in a single reactor, 
where microorganisms’ biomass is separated from the treated water by membrane filtration 
unit. This enables good control on the solids residence time for the microorganisms in the reac-
tor and provides highly clarified effluent. Excess sludge is pumped directly from the reactor 
(aeration tank) in order to maintain desired sludge age and solids concentration in the reactor. 
The membrane requires regular cleaning by backwashing, chemical washing or both.  

The first Sewage Treatment Plant (STP) using MBR technology has been installed at Cubbon 
Park in Bangalore, Karnataka. The STP was setup at a cost of Rs. 370 Lakh and commissioned 
during August 2005. The cost of membrane alone is about Rs. 90 Lakh at the said STP. CPCB 
carried out the study to compare performance of an STP of 1.5 MLD capacity at Cubbon Park 
STP, Bangalore based on MBR technology with conventional ASP based STP. During the 
study samples were collected from both Conventional plant and MBR and the percentage of 
reduction has been observed. 

The MBR technology is a process modification of ‘activated sludge process with sludge re-
cycle’ in which the solid separation and sludge recycling are achieved by 0.4 micron membrane 
filter, instead of a clarifier used in the convention process. In contrast to a clarifier, where sol-
ids settling and thickening efficiencies are limited by size of the clarifier, the membrane acts as 
a near-complete barrier for solids, allowing maintaining high ‘mixed liquor suspended solids’ 
(MLSS) in aeration tank and resulting in an effluent free from solids. Consequently, when a 
plant is operated at high MLSS, it operates at very low F/M and provides high organic matter 
removal efficiency. Thus, the final effluent is treated to a higher degree both in terms of soluble 
and suspended organic matter.  

The biomass active in treatment in an aeration tank is often represented by ‘mixed liquor vola-
tile suspended solids’ (MLVSS). As the aeration tank MLSS is increased beyond normal range 
of 3000-4000 mg/L, the MLVSS-to-MLSS ratio tends to decrease. Therefore, even if very high 
MLSS is attempted and achieved, some of the advantage may be lost due to lowered MLVSS-
to-MLSS ratio. Moreover, if aeration capacity of a plant is designed without considering this, it 
may exceed the actual requirement and unnecessary loss of energy may occur. These points 
were also proved during performance evaluation of Cubbon Park STP. A 0.5 MLVSS-to-MLSS 
ratio was observed as the plant was being operated at 8000-10000 MLSS, while a 0.8 value of 
MLVSS-to-MLSS ratio is normal in a conventional system. Dissolved Oxygen levels in aera-
tion tanks were also observed as high as 4.9 mg/l, higher than the normal. Based on the studies, 
the following inference is deduced:  

 MBR plant requires only about half of the space required for conventional STP  

 Sludge bulking, sludge rising, etc problems associated with clarifier unit are eliminated  

 MBR plant generates highly stabilized sludge of low volume  

 The main disadvantages of MBR is the high initial cost and regular cleaning of membrane 
filters at least once in 48 hours.  

2. Ultra filtration (UF): Ultrafiltration is a variety of membrane filtration in which hydrostatic 
pressure forces a liquid against a semi permeable membrane. Suspended solids and solutes of 
high molecular weight are retained, while water and low molecular weight solutes pass through 
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the membrane. This separation process is used in industry and research for purifying and con-
centrating macromolecular (103 - 106 Da) solutions, especially protein solutions. Ultrafiltration 
is not fundamentally different from reverse osmosis, micro filtration or nanofiltration, except in 
terms of the size of the molecules it retains. 

UF’s main attraction is its ability to purify, separate, and concentrate target macromolecules in 
continuous systems. UF does this by pressurizing the solution flow, which is tangential to the 
surface of the supported membrane (cross-flow filtration). The solvent and other dissolved 
components that pass through the membrane are known as permeate. The components that do 
not pass through are known as retentate. Depending on the Molecular Weight Cut Off 
(MWCO) of the membrane used, macromolecules may be purified, separated, or concentrated 
in either fraction. Currently, the study of UF processing occurs mainly in laboratory setups be-
cause it is very prone to membrane fouling caused by increased solute concentration at the 
membrane surface (either by macromolecular adsorption to internal pore structure of mem-
brane, or aggregation of protein deposit on surface of membrane), which leads to concentration 
polarization (CP). CP is the major culprit in decreasing permeates flux. Ultrafiltration is used in 
reverse osmosis processes in many Middle Eastern countries to produce fresh water as there is 
little fresh water available in those areas. 

Ultrafiltration membranes must be cleaned using a hot (50C) 5% caustic solution, solving the 
problem of fouling. 

3. Reverse Osmosis (RO): Reverse osmosis is a separation process that uses pressure to force 
a solvent through a membrane that retains the solute on one side and allows the pure solvent to 
pass to the other side. More formally, it is the process of forcing a solvent from a region of high 
solute concentration through a membrane to a region of low solute concentration by applying a 
pressure in excess of the osmotic pressure. This is the reverse of the normal osmosis process, 
which is the natural movement of solvent from an area of low solute concentration, through a 
membrane, to an area of high solute concentration when no external pressure is applied. The 
membrane here is semi permeable, meaning it allows the passage of solvent but not of solute. 

The membranes used for reverse osmosis have a dense barrier layer in the polymer matrix 
where most separation occurs. In most cases the membrane is designed to allow only water to 
pass through this dense layer while preventing the passage of solutes (such as salt ions). This 
process requires that a high pressure be exerted on the high concentration side of the mem-
brane, usually 2–17 bar (30–250 psi) for fresh and brackish water, and 40–70 bar (600–1000 
psi) for seawater, which has around 24 bar (350 psi) natural osmotic pressure which must be 
overcome. 

Disadvantages of RO: 

1. Reverse osmosis units offer water filtration at the cost of large quantities of water reco-
vering only 5-15% of the water that enters the system. For every 5 gallons of usable wa-
ter, 40-90 gallons of water are sent to the septic system. 

2. Prefiltration of high fouling waters with another, larger-pore membrane with less hy-
draulic energy requirement, has been evaluated and sometimes used since the 1970s. 
However, this means the water passes through two membranes and is often re-
pressurized, requiring more energy input in the system, increasing the cost. 
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Chapter 7:  Fauna Survey and Conservation 

7.1 Structure of approach 
The methodology for arriving at the proposed conservation has been structured as follows: 

a) Examine existing fauna in the area of  designated area of 58 acres 

b) Contrast the findings to the indigenous fauna conditions to a similar landscape in Theo-
sophical Society. 

c) Assessment of the proposed intervention and its impact on the fauna biodiversity 

 

PART 1: BASELINE SURVEY OF FAUNA 

7.2 Description of survey methodologies for fauna 
In order to create replicable systematic surveys, the most appropriate approach adopted was to 
conduct several walk throughs over several months and identify the areas for sampling fauna.   

Sighting were conducted on site and the sampling has been divided into classes for reference. A 
scaled map has been produced to show: 

 the mapping of fauna  has been produced  

GPS coordinates of identified areas are also available. 

A species list of fauna with scientific and  English names (where available) is prepared under 
the 5 classes - viz Pisces, Amphibia, Reptilia, Aves and Mammalia. 

Catalogue of photographs for each species with catalogue number is produced. 

Analysis of the quality of faunal life in the specified area under study has been conducted. 

7.3 Study area 
The Adyar Creek park area is part of the Adyar estuary and extends like an appendix towards 
the north and bends to the west. It forms the northern limit of Quibble Island, which is facing 
intensive construction activity as it is one of the prime residential areas in Chennai.  

The total area of the future Adyar Creek Park covers 58.4 acre and it is limited by Greenways 
Road, in the south and southwest, south Channel 1st Loop St. and in the north and the South 
Canal Bank Road in the east and northeast.  

The four different sites selected are:  

SITE A: Water body 1 (storm water retention pond) 

SITE B: Water body 2  (near to Santhome Bridge) 

SITE C: Generally Dry area  

SITE D: Demonstration Area (5 acres within the fencing) 

The location and extent of the sites have been demarcated in the attached map. 
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7.4 Description of survey methodologies for fauna 
Survey Effort:  Random surveys of the 58 acres were conducted from February till date. Sur-
veys were carried out by a team of the Trust for Environmental Monitoring and Action Initiat-
ing (EMAI) and augmented by members of PFC. The teams carried out surveys, 3 times per 
week in the early mornings between 6 am to 9 am and also at times from 9 am to 5 pm. 

Fish were surveyed by capturing with cast nets, dip nets, and hook and line. Amphibian, reptile, 
bird and non-volant mammal surveys were passive exercises. Rodents were trapped using 
Sherman traps and Bats were mist netted under Elphinstone Bridge. 

Photographic records were maintained wherever possible. 

7.5 Description of existing conditions 
62 species of vertebrates were found in the park area. A summary is produced in the table 
shown below: 

Table 24: Distribution Table of Vertebrates found in the Survey 

SPECIES PARK REST OF CREEK ESTUARY 

PISCES 6 2 10 

AMPHIBIA 3   

REPTILIA 11   

AVES 16 12 34 

MAMMALIA 8   

Endangered Species: With a few exceptions, none were of conservation priority. The species 
under endangered species list were: 

 Geochelone elegans, the Starred Tortoise which finds mention on the IUCN Red List 
and CITES list too.  

 Lissemys punctata, Flapshell Turtle is listed in the IUCN Red List .  

A few species were indicators of environmental degradation (for example, Corvus splendens, 
Rattus rattus and Bandicota indica) and this is in synchronization with the condition of the site 
which is ecologically damaged. 

7.6 Existing pressures on fauna 
The surveyed area shows intense pressure on the fauna leading to a possible loss in its biodi-
versity quality. Key findings show: 

 Pollution: Sewage, solid waste and construction debris have been indiscriminately in-
vaded the area of 58 acres. As a result of the bad quality of land, water and vegetation 
faunal life has also been affected. 

 Alien invasive species – Oreochromis mossambica introduced from Africa dominates 
the ichthyofaunal biomass. Lack of natural predators combined with its intolerance to 
other fish and predatory nature (especially of small species and fry of larger ones) has 
made the species a real threat to aquatic biodiversity. 
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 Poaching – Catapult shooting of nesting aquatic birds is a problem during their breed-
ing season. Flapshell turtles Lissemys punctata are also collected by the locals who use 
them as food.  

7.7 Fauna findings from the survey 
Our baseline survey in the 58 acres and larger estuarine area is shown in the table below: 

Table 25: List of vertebrates found in the 58 acres and larger estuarine area 

Sl 

No 
Common Name Scientific Name 

Park 
area 

Rest of 
Creek 

Estuary Beach 

 PISCES:           

1 Halavis Guitarfish Rhinobatus halavi     P   

2 Stingray Trygon sp.     P   

3 Bloch's Gizzard Shad Nematalosa nasus     P   

4 Common Mullet Mugil cephalus     P   

5 Milkfish Chanos chanos   P  

6 Marine Catfish Arius sp     P   

7 Long-whiskered Catfish Mystus gulio P    

8 Silver Sillago Sillago sihama     P   

9 Glassy Perchlet Ambassis commersoni     P   

10 Deep Pugnose Ponyfish Secutor ruconius     P   

11 Mojarra Gerres abbreviatus     P   

12 Horse Mackerel Caranx carangus   P  

13 Target Perch Terapon jarbua   P P   

14 Guppy  Poecilia reticulata p    

15 Egyptian Mouthbreeder Oreochromis mossambica P P     

16 Spotted Snakehead Channa pumtatus p    

17 Climbing Perch Anabas testudineus P       

18 Striped Snakehead Channa striatus P       

       

 AMPHIBIA:           

19 Common Indian Toad Bufo melanostictus P       

20 Painted Kaloula Kaloula taprobanica P       

21 Common Tree Frog Polypedates maculatus P       

       
 REPTILIA:           

22 Starred Tortoise Geochelone elegans P       
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Sl 

No 
Common Name Scientific Name 

Park 
area 

Rest of 
Creek 

Estuary Beach 

23 Flapshell Turtle Lissemys punctata P    

24 Southern House Gecko Hemidactylus frenatus P       

25 Brook's Gecko Hemidactylus brooki P       

26 Snake Skink Lygosoma punctata p    

27 Common Garden Lizard Calotes versicolor P       

28 Common Skink Mabuya carinata P       

29 Common Ratsnake Ptyas mucosus P       

30 Common Green or Vine Snake Ahaetulla nasutus P       

31 Indian Cobra Naja naja P       

32 Saw-scaled Viper Echis carinata P       

             
 AVES:           

33 Little Cormorant Phalacrocorax niger P P P   

34 Little Grebe Tachybaptus ruficollis P       

35 Intermediate Egret Mesophoyx intermedia P P P   

36 Little Egret Egretta Garzetta P P P   

37 Cattle Egret Bubulcus ibis P       

38 Little Heron Butorides striatus     P   

39 Purple Heron Ardea purpurea     P   

40 Indian Pond Heron Ardeola grayii P P P   

41 Spot-billed Duck Anas poecilorhyncha P    

42 Black-crowned Night Heron Nycticorax nycticorax P   P   

43 Shikra  Accipiter badius P P P   

44 Brahminy Kite Haliastur indus   P P P 

45 Black Kite Milvus migrans P P P   

46 Common Kestrel Falco tinnunculus       P 

47 White-breasted Waterhen Amaurornis phoenicurus P   P   

48 Red-wattled Lapwing Vanellus indicus     P   

49 Kentish Plover Charadrius alexandrinus     P   

50 Black-tailed Godwit Limosa limosa     P   

51 Whimbrel Numenius phaeops     P   

52 Eurasian Curlew Numenius arquata     P   
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Sl 

No 
Common Name Scientific Name 

Park 
area 

Rest of 
Creek 

Estuary Beach 

53 Common Redshank Tringa tetanus     P   

54 Marsh Sandpiper Tringa stagnatilis     P   

55 Common Greenshank Tringa nebularia     P   

56 Common Sandpiper Actitis hypoleucos     P   

57 Green Sandpiper Tringa ochoropus     P   

58 Terek Sandpiper Xenus cinerus     P   

59 Black-winged Stilt Himantopus himantopus P P P   

60 Pacific Golden Plover Pluvias fulva     P   

61 Caspian Tern Sterna caspia     P   

62 Spotted Dove Streptopelia chinensis P       

63 Rose-ringed Parakeet Psittacula krameri P       

64 Asian Koel Eudynamis scolopacea P P P   

65 Barn Owl Tyto alba p    

66 Spotted Owlet Athene brama p    

67 Greater Coucal Centropus sinensis P   P   

68 Asian Palm Swift Cypsirus balasiensis P   P   

69 White-throated Kingfisher Halcyon smrynensis P P     

70 Common Kingfisher Alcedo atthis P       

71 Pied Kingfisher Ceryle rudis     P   

72 Black-capped Kingfisher Halcyon pileata     P   

73 Rufous Treepie Dendrocitta vagabunda P       

74 House Crow Corvus splendens P P P P 

75 Thick-billed Crow Corvus macrorhynchus P P P P 

76 Common Myna Acridotheres tristis P    

77 Red-vented Bulbul Pycnonotus cafer P       

78 Common Tailorbird Orthotomus sutorius P       

79 Paddyfield Pipit Anthus rufulus       P 

80 Forest Wagtail Dendronanthus indicus P       

81 Purple-rumped Sunbird Nectarina zeylanica P       

82 Lotens Sunbird Nectarina loteni P       

83 House Sparrow Passer domesticus P       

84 White-browed Wagtail Motacilla maderaspatensis P   P   
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Sl 

No 
Common Name Scientific Name 

Park 
area 

Rest of 
Creek 

Estuary Beach 

85 Blue-tailed Bee Eater Merops philippinus P       

86 Green Bee Eater Merops orientalis P   P   

           

 MAMMALIA:           

87 Three-striped Palm Squirrel Funambulus palmarum P       

88 House Rat Rattus rattus P    

89 Indian Gerbille Tatera indica P    

90 Common Bandicoot Bandicota indica P    

91 Greater False Vampire Megaderma lyra P       

92 Asiatic Yellow House Bat Scotophilus heathii P       

93 Indian Pipistrelle Pipistrellus coromandra P       

94 Indian Flying Fox Pteropus giganteus P       

95 Jackal Canis aureus   P  

Legend: A -  Demo Area, B – Prosopis Stand, C – High Ground, D – Water Body  
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Further differentiation of aquatic fauna found specific to the Water Bodies Nos. 1and 2 in the 
58 acres are shown in the table below: 

 

Table 26: Aquatic fauna in the 58 acre park area 

SNo COMMON NAME SCIENTIFIC NAME 
Water body 

1 

Water body 

2 

     

1 Common Mullet Mugil cephalus   P 

2 Long – whiskered Catfish Mystus gulio P  

3 Egyptian Mouthbreeder Oreochromis mossambica P P 

4 Climbing Perch Anabas testudineus P  

5 Striped Snakehead Channa striatus P  

6 Spotted Snakehead Channa punctatus  P 

7 Guppy Poecila reticulata  P 

8 Flapshell Turtle Lissemys punctata P  

9 Little Cormorant Phalacrocorax niger P P 

10 Little Grebe Tachybaptus ruficollis P  

11 Spot-billed Duck Anas poecilorhyncha P  

12 Intermediate Egret Mesophoyx intermedia P P 

13 Little Egret Egretta garzetta  P 

14 Cattle Egret Bubulcus ibis P  

15 Indian Pond Heron Ardeola grayii P P 

16 Black-crowned Night Heron Nycticorax nycticorax P  

 

It is observed that of out of the 4 fish species found in Waterbody No. 1, 3 species can obtain 
atmospheric oxygen and thus withstand anaerobic conditions.  These 3 species are: 

 Long – whiskered Catfish (Mystus gulio) 

 Climbing Perch (Anabas testudineus) 

 Striped Snakehead (Channa striatus) 
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PART 2: BIO INTERVENTION STRATEGIES 

7.8 Survey of birds in and around Theosophical Society 
The Theosophical Society campus lies along the banks of the Adyar River as it approaches the 
estuary. This is a substantial area which has been planted with many species of trees, both indi-
genous and exotic, since its inception in 1875.  A survey conducted by EMAI, Chennai shows 
the following bird species present in and around the area: 

 

Table 27: List of Birds sighted at the Adyar Creek, Estuary and Theosophical Society 
between the years 2001 to 2007 

S.No. Common Name Scientific Name 

1.  Spot-Billed Duck  Anas poecilorhyncha  

2.  Gargeney  Anas querqueduela  

3.  Northern Pintail  Anas acuta  

4.  Black rumped falmeback  Dinopium benghalese 

5.  Coppersmith Barbet  Megalaima haemacephala 

6.  Hoopoe  Upupa epops 

7.  Indian Roller  Coracias benghalensis 

8.  Common Kingfisher  Alcedo atthis  

9.  White-throated Kingfisher  Halcyon smyrnensis 

10.  Black-capped Kingfisher  Halcyon pileata   

11.  Pied Kingfisher  Ceryle rudis 

12.  Green Bee-eater  Merops orientalis  

13.  Pied Cuckoo  Clamator jacobinus 

14.  Chestnut-winged Cuckoo  Clamtor coromandus  

15.  Common Hawk-cuckoo  Cuculus varius 

16.  Plaintive Cuckoo  Cacomantis merulinus  

17.  Asian Koel  Eudynamys scolopacea 

18.  Greater Coucal   Centropus sinensis 

19.  Rose-ringed Parakeet  Psittacula krameri 

20.  Asian Palm Swift  Cypsirus balasienses  

21.  House Swift  Apus affinis 

22.  Spotted Owlet  Athene brama 

23.  Barn Owl  Tyto alba 

24.  Brown Hawk Owl  Ninox scutulata  

25.  Rock Pigeon  Columba livia 

26.  Spotted Dove  Strepopelia chinensis  
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S.No. Common Name Scientific Name 

27.  Pompadour Green Pigeon  Treron pompodora  

28.  White-breasted Water-hen  Amaurornis phoenicurus 

29.  Coot  Fulica atra 

30.  Black-tailed Godwit  Limosa limosa  

31.  Bar-tailed Godwit  Limosa lapponica  

32.  Whimbrel  Numenius phaeopus  

33.  Eurasian Curlew  Numenius arquata  

34.  Common Redshank  Tringa tetanus  

35.  Common Greenshank  Tringa nebularia 

36.  Green Sandpiper  Tringa ochropus  

37.  Marsh Sandpiper  Tringa stagnatilis  

38.  Wood Sandpiper  Tringa glareola 

39.  Common Sandpiper  Tringa hypoleucos 

40.  Curlew Sandpiper   Calidris ferruginea 

41.  Little Stint  Calidris minuta 

42.  Black-winged Stilt  Himantopus himantopus  

43.  Pacific Golden Plover  Pluvias fulva  

44.  Common Ringed Plover  Charadrius hiaticula  

45.  Little Ringed Plover  Charadrius dubius 

46.  Kentish Plover  Charadrius alexandrinus  

47.  Lesser sand Plover  Charadrius mongolus  

48.  Yellow-wattled Lapwing  Vanellus malabaricus 

49.  Red-wattled Lapwing  Vanellus indicus 

50.  Common Kestrel   Falco tinnunculus  

51.  Black-headed Gull  Larus ridibundus  

52.  River Tern  Sterna aurantia  

53.  White-Bellied Sea Eagle  Haliaeetus lecogaster  

54.  Shikra  Accipiter badius 

55.  Black-shouldered Kite  Elanus caeruleus 

56.  Black Kite  Milvus migrans 

57.  Little Grebe  Tachybaptus ruficolis 

58.  Little Cormorant  Phalacrocorax niger 

59.  Oriental Darter   Anhinga melanogaster  

60.  Cattle Egret   Bubulcus ibis  

61.  Great Egret   Casmerodius albus  
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S.No. Common Name Scientific Name 

62.  Little Egret   Egretta garzetta 

63.  Median Egret  Egretta intermedia 

64.  Pond Heron  Ardeola grayii 

65.  Grey Heron  Ardea cinerea 

66.  Night Heron  Nycticorax nycticorax 

67.  Purple Heron  Ardea purpurea 

68.  Flamingo  Phoenicopterus rubber 

69.  Indian Pitta  Pitta brachyura  

70.  Indian Tree Pie  Dendrocitta vagabunda 

71.  House Crow  Corvus splendens 

72.  Large Billed Crow  Corvus macrorhyncos 

73.  Eurasian Golden Oriole  Oriolus oriolus  

74.  Ashy Minivet  Pericrocotus divaricatus  

75.  Black-headed Cuckoo-shrike  Coracina melanoptera  

76.  Black Drongo  Dicrurus macrocerus 

77.  White-bellied Drongo  Dicrurus caerulescens  

78.  Paradise Flycatcher  Terpsiphone paradise 

79.  Common Iora  Aegithina tiphia 

80.  Orange-headed Thrush  Zoothera citrina  

81.  Asian Brown Flycatcher  Musicicpa dauurica  

82.  Brown breasted Flycatcher  Muscicapa muttui  

83.  Oriental Magpie Robin  Copsychus saularis  

84.  Palm Swift  Cypsiurus balasiensis 

85.  Pied Bushchat  Saxicola caprata  

86.  Common Myna  Acridotheres tristis 

87.  Red-vented Bulbul  Pycnonotus cafer 

88.  White-browed Bulbul  Pycnonotus luteolus 

89.  Plain prinia  Prinia inornata 

90.  Blyth's Reed Warbler  Acrocephalus dumetorum 

91.  Common Tailorbird   Orthotomus sutorius 

92.  Yellow-billed Babbler   Turdoides affinis 

93.  Common Babbler  Turdoides caudatus 

94.  Pale-billed Flowerpecker  Dicaeum vincens  

95.  Purple Sunbird  Nectarinia asiatica 

96.  Purple-rumped Sunbird  Nectarinia zeylonica 
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S.No. Common Name Scientific Name 

97.  Loten's  Sunbird  Nectarinia lotenia 

98.  Oriental Skylark  Alauda gulgula 

99.  Paddyfield Pipit   Anthus rufulus 

100.  White-browed Wagtail   Motacilla maderaspatensis 

101.  Grey Wagtail   Motacilla cinerea 

102.  Forest Wagtail  Dendronanthus indicus  

103.  House Sparrow   Passer domesticus 

Compiled by: EMAI—Trust for Environment Monitoring and Action Initiating. 

The sheer diversity and richness of birds sighted above shows the potential for a similar envi-
ronment being created to attract these birds in the 58 acres.  

7.9 Survey of Kaluveli Bioregion 
The Kaluveli Bioregion is one area along the Coromandel Coast which has been surveyed by 
the Pitchadikulam Bioresource Centre. This is the type of fauna that could re-colonise the 
Adyar watershed area if the right environmental conditions are created. 

The abstract of the published report, 'A preliminary report on the Vertebrate Diversity of the 
Kaliveli Watershed Region' (Mario Eric Ramanujam  and R. Anbarasan, 2007) states: 

Three-and-a-half years of (mainly passive) observations disclosed the fact that the Ka-
liveli watershed area is inhabited by at least 268 species of vertebrates. The greatest 
majority were birds (55.11%). They were followed by fish (18.28%), mammals 
(14.17%), reptiles (13.8%) and amphibians (2.61%). The conservation value of only 
105 species could be determined - 1 Endangered, 12 Vulnerable, 55 Near Threatened 
and 37 of Least Concern. The only exotic was Oreochromis mossambica, an alien inva-
sive species. 

The complete article is attached in the Appendix. 
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7.10 Survey of the ichithiyofauna estuary—Kaluveli flood plain: 
The abstract of the report, 'A preliminary report on the Ichthyofauna of Yedayanthittu Estuary 
and rivulet draining into it  (Mario Eric Ramanujam and R. Anbarasan,) states: 

There are at least 84 species of fish inhabiting the Yedayanthittu Estuary and rivulet 
draining into it (both part of the Kaliveli wetland complex).These belong to 14 orders 
and 40 families.67 are estuarine (of which 14 are associated with mangroves) and 27 
occur in the rivulet which is a freshwater habitat. 7 species occur in both estuarine and 
freshwater habitats. The only exotic encountered was Oreochromis mossambica which 
is an alien invasive species. 

The complete species list appears in the table below: 

 

Table 28: Species diversity and occurrence of fish at Yedayanthittu Estuary, Marsh and 
 Rivulet behind Kurumpuram Reserve Forest. 

SN Scientific Name English Name 
Local Name 
(Phoenetic Tamil) 

Estuary Marsh 

 Order: Anguilliformes     

 Family: Anguillidae     

1 Anguilla bengalensis Indian Longfin Eel Velangu + + 

 Family: Muraenesocidae     

2 Congresox talabonoides Indian Pike Conger Pallankili +  

 Family: Ophichthidae     

3 Pisodonophis boro Bengal Snake Eel  + + 

 Order: Clupeiformes     

 Family: Engraulidae     

4 Stolephorus tri Spined Anchovy Poriva +  

5 Stolephorous indicus Indian Anchovy Poriva +  

6 Thryssa mystax Moustached Anchovy Poriva +  

7 Thryssa purava Oblique-jawed Anchovy Poriva + + 

8 Colia dussumieri Grenadier Anchovy Poriva +  

 Family: Clupeidae     

9 Anodontostoma chacun-
da 

Chacunda Gizzard Shad  +  

10 Hilsa kelee  Kelee Shad  +  

11 Hilsa ilisha Indian Shad Ullam +  

12 Nematalosa nasus Bloch’s Gizzard Shad Pachai Kutti, Pon-
neli 

+  
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SN Scientific Name English Name 
Local Name 
(Phoenetic Tamil) 

Estuary Marsh 

 
Order: Gonorhynchi-
formes  

   

 Family: Chanidae     

13 Chanos chanos Milkfish Allathi +  

 Order: Cypriniformes     

 Family: Cyprinidae     

14 Puntius sophore Spotfin Barb Kulla Kendai   

15 Puntius dorsalis Cauvery Barb Sall Kendai   

16 Amblypharyngodon mi-
crolepis  

Indian Carplet Oori Kendai   

17 Salmostoma bacaila Large Razorbelly Minnow    

18 Parluciosoma danico-
nius 

Blackline Rasbora Ovari Kendai   

19 Esomus danricus Flying Barb Ovari Kendai   

 Family: Cobitidae     

20 Lepidocephalus therma-
lis 

Malabar Loach Palli Meen   

 Order: Siluriformes     

 Family: Bagridae     

21 Mystus gulio Long-whiskered Catfish Pee Keluthi +  

22 Mystus vittatus Striped Dwarf Catfish Keluthi   

 Family: Ariidae     

23 Arius arius Threadfin Marine Catfish Visha Keluthi +  

24 Arius subrostratus Shovelnose Marine Cat-
fish 

Visha Keluthi +  

25 Arius maculates Spotted Marine Catfish Visha Keluthi +  

26 Arius thalassinus Giant Marine Catfish Visha Keluthi +  

 Family: Plotosidae     

27 Plotosus canius Grey Eel Catfish Irun Keluthi + + 

 Order: Mugiliformes     

 Family: Mugilidae     

28 Liza parsia Gold-spot Mullet Karunthalai  Kendai +  

29 Mugil cephalus Flathead Mullet Madavai + + 
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SN Scientific Name English Name 
Local Name 
(Phoenetic Tamil) 

Estuary Marsh 

30 Valamugil cunesius Longarm Mullet Senkani Kendai +  

 Order: Atheriniformes     

 Family: Atherinidae     

31 Atherinomarus duodeci-
malis 

Tropical Silverside Motachi +  

32 Hypoatherina temminck-
ii 

Samoan Silverside Ori Kendai +  

 Order: Beloniformes     

 Family: Belonidae     

33 Strongylura giganteus Fullbeak Gar Retta.Mooku Kola +  

34 Strongylura strongylura Spot-tailed Gar Retta-Mooku Kola + + 

 Family: Hemiramphidae     

35 Hyporhamphus limbatus  Halfbeak Gar Ottha-Mooku Kola +  

 
Family: Adrianichthyi-
dae  

   

36 Oryzias melastigma Ricefish Kosuru Meen + + 

 
Order: Cyprinidonti-
formes  

   

 Family: Aplocheilidae     

37 Aplocheilus panchax Panchax Minnow Kosuru Meen   

 
Order: Synbranichi-
formes  

   

 
Family: Mastacembeli-
dae  

   

38 Mastacembelus sp. Spiny Eel Araa   

39 Mastacembelus pancalus Spiny Eel Araa   

40 Macrognathus aculeatus Lesser Spiny Eel Araa +  

 
Order: Scorpaeni-
formes  

   

 Family: Platycephalidae     

41 Platycephalus indicus Bar-tailed Flathead Udupalathi + + 

 Order: Perciformes     

 Family: Chandidae     

42 Ambassis commersoni Glassy Perchlet Selathaan +  
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SN Scientific Name English Name 
Local Name 
(Phoenetic Tamil) 

Estuary Marsh 

43 Pseudambassis ranga Glassfish  +  

 Family: Serranidae     

44 Epinephelus tauvina Greasy Grouper Panni Sethan +  

 Family: Sillaginidae     

45 Sillago sihama Silver Sillago Kezhangan +  

 Family: Leiognathidae     

46 Gazza minuta Toothpony Kaarai +  

47 Leiognathus brevirostris Shortnose Ponyfish Kaarai +  

48 Leiognathus dussumieri Dussumier’s Ponyfish Kaarai +  

49 Leiognathus equulus Common Ponyfish Kaarai +  

50 Leiognathus splendens Splendid Ponyfish Kaarai +  

51 Secutor insidiator Pugnose Ponyfish Kaarai +  

52 Secutor ruconius Deep Pugnose Ponyfish Kaarai +  

 Family: Carangidae     

53 Caranx carangus Horse Mackerel Parai +  

 Family: Lutjanidae     

54 Lutjanus argentimacula-
tus 

Mangrove Red Snapper Kal Sankara + + 

55 Lutjanus fulviflamma Dory Snapper Kathazhai +  

 Family: Gerreidae     

56 Gerres abbreviatus Mojarra Udaan +  

57 Gerres filamentosus Whipfin Silverbiddy Udaan +  

58 Gerres oyena Common Silverbiddy Udaan +  

59 Gerres poeti Strong-spined Silverbiddy Suthumbu +  

 Family: Haemulidae     

60 Pomadasys hasta Silverlined Grunt Korakan +  

61 Pomadasys kakkan Javelin Grunt  +  

 Family: Sparidae     

62 Acanthopagrus berda Picnic Seabream Kori +  

63 Rhabdosargus sarba Goldlined Seabream  +  

64 Crenidens crenidens Karenteen Seabream  +  

 Family: Sciaenidae     
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SN Scientific Name English Name 
Local Name 
(Phoenetic Tamil) 

Estuary Marsh 

65 Otolithoides biauritus Bronze Croaker  +  

 Family: Teraponidae     

66 Terapon jarbua Target Perch Keesan + + 

67 Terapon theraps Large scaled Therapon Manja Keesan +  

 Family: Scatophagidae     

68 Scatophagus argus Spotted Scat Therta, Pilsithi +  

 Family: Siganidae     

69 Siganus javus Streaked Spinefoot Oora +  

 Family: Cichlidae     

70 Etroplus maculates Orange Chromide Otha Kaasu Meen   

71 Etroplus suratensis Pearl Spot Seetha Kendai, Su-
ratai 

+  

72 Oreochromis mossambi-
ca 

Egyptian Mouthbreeder Silapi Kendai, Jela-
bi Kendai 

+ + 

 Family: Gobidae     

73 Boleopthalmus boddarti Mudskipper Kayyan Kuthirai + + 

74 Ctenogobius criniger   +  

75 Glossogobius giurus Tank Goby Uluvai   

 Family: Anabantidae     

76 Anabas testudineus Climbing Perch Panangottai Meen + + 

 Family: Belontidae     

77 Macropodus cupanus Indian Paradise Fish    

 Family: Channidae     

78 Channa punctatus Spotted Snakehead Kuravai   

79 Channa striatus Striped Snakehead Veral   

 
Order: Pleuronecti-
formes  

   

 Family: Soleidae     

80 Euryglossa orientalis Oriental Sole Naaku Meen +  

81 Synaptura commersonnii  Commerson's Sole Erumi-naaku   

82 Pseudorhombus arsius Tongue Sole, Flounder Naaku Meen +  

 
Order: Tetraodonti-
formes  
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SN Scientific Name English Name 
Local Name 
(Phoenetic Tamil) 

Estuary Marsh 

 Family: Triacanthidae     

83 Triacanthus brevirostris Tripod Fish Mulluruvi +  

 Family: Tetradontidae     

84 Tetrodon fluviatilis Puffer  Norai Thankala, 
Pandu Meen 

+  

7.11 Intented bio intervention 
The intent through the ecological restoration process is to create environmental conditions for a 
typical fauna scenario as surveyed in relatively natural environments. However the proximity 
to the artificial edges of the city, the influence of novel agents and external influences will de-
termine the equilibrium the system restores to. 

Some human intervention strategies considered are: 

 Brackish water fish restocking 

 Nesting platforms for aquatic birds 

 

 

 

 

 

 

 

 

 

Chapter 8:  The Eco Park and Overview   

 

PART 1: GENERAL INTRODUCTION AND OVERVIEW 

8.1 Introduction and background to the vision 
Life on planet earth throughout its 3.5 billion year history has undergone cycles of destruction 
and rebirth.  We are at a crucial point in evolutionary history where one species’ activities are 
threatening to undermine the natural systems which support all of life on earth. If the human 
species is to survive, then it must learn to respect and value ecological diversity – and live in a 
manner that encourages such diversity within and around their settlements.  

Contemporary human society is in a transition, moving from the rural to the urban.  This has 
resulted in a dislocation of people from natural biodiversity. There is, consequently, an urgent 
need for the urban community to re-establish and remain connected to such systems, so it does 
not forget its fundamental dependence on them.  
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8.2 The City of Chennai and its waterways 
Chennai, a major coastal metropolis of the South Indian peninsula, has a network of six main 
waterways. The two waterways - Adyar and Cooum - are natural rivers flowing east, draining 
into the Bay of Bengal. The network of waterways covers the whole city and acts as the flood 
carrier during the north-east monsoon period for about two months, and in the remaining part 
of the year the flow drops to a minimum “languid stream”, mainly due to the discharge of 
treated, partially treated and untreated sewage through the 314 sewage outflows meant for 
storm water discharge, resulting in the accumulation  of a large volume of organic sludge in the 
rivers and sand bars at the mouth of the rivers (Report of the Environmental Agency of Tamil 
Nadu, 2005). This is mainly due to two reasons: one, the increase in population - current popu-
lation being 7 million approximately and growing at a rate of 20% annually) and the other, the 
encroachments along the banks of the waterways. The prevailing situation/degradation of the 
waterways of Chennai city is alarming as indicated by the level of recorded pollution. 

The recommendations made by the ‘Workshop on Chennai Waterways – Past, Present and Fu-
ture’ (2006) organized by the Centre of Environmental Studies (CES) and the Institute of 
Ocean Management, Anna University, Chennai, lead to two thrust areas of special interest to 
the Adyar Poonga project, namely  (i) Development of Environmental Management &  Master 
Plans (ii) Public Awareness. 

Public awareness must be raised on the value of clean waterways, for safe ground water supply, 
controlling mosquito menace and to understand clean and green waterways as public areas for 
recreation. The report goes on to suggest that: 

 Pilot models be created as success stories to be disseminated among the people and to 
encourage widespread citizen participation in ensuring a robust waterway; 

 Support community efforts to accelerate restoration of degraded land and other habitat 
that once lined the waterways; 

 Set up an inter-departmental multi-disciplinary integrated Waterways Authority to 
oversee the restoration and maintenance of these water bodies in a sustainable manner. 

Meanwhile, the Adyar river estuary has been selected for an ecological restoration project cov-
ering an area of 358 acres by the Government of Tamil Nadu, which has created the ‘Adyar 
Poonga Trust’, comprising senior Secretary-level officials of the State as Trustees,  for the res-
toration, development and maintenance of the Estuary as well as establishment of a world-class 
eco-park, the “Adyar Poonga”, within the Adyar creek. 

Only a holistic approach would ensure an improvement in water quality. Past experience is that 
the failure to improve water quality is not because the government has failed to institute meas-
ures but because there has been a lack of coordination between various departments.  

8.3 Adyar estuary 
At its mouth (the estuary), the Adyar river takes a bend forming the creek. The estuary extends 
from the sandbar at the edge of the sea to the Adyar Bridge, with small islands in-between and 
covers an area of approximately 358 acres. The creek begins near the Chettinad Palace, extends 
northward into the mainland and takes a complete U-turn near the Foreshore Estate Bridge to 
terminate near Mandavelipakkam. The creek covers an area of 58 acres.  It surrounds what was 
formerly called Quibble Island, stopping short of circling it. In the mid and long term plans for 
wetland restoration the plan recommends the reconnection of the creek with the river.  
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Though the success of the project is visible from visionary point of view, it remains critical to 
factor in the concerns of the public, especially those who are interested in protecting the envi-
ronment.  Hence it is ideal, that even while developing the master plan, a simultaneous process 
has to begin focusing attention on possible outcomes of this Eco Park through a series of activi-
ties, which will take the project to the stated objectives through a general public consultative 
process. 

Pitchandikulam Forest Consultants (PFC), a constituent of Auroville Foundation, had been ap-
pointed as lead advisors to prepare a conceptual design master plan for the ecological restora-
tion of the estuary in 2 stages: (1) Establishment of an eco-park on the 58 acres of the Adyar 
creek, known as the Adyar Poonga and (2) Ecological restoration and development of the entire 
358 acres up to Thiru-vi-ka Bridge on the Adyar river. 

The Adyar Poonga Trust would incorporate an ‘ADYAR POONGA CENTRE FOR ECO-
LOGICAL STUDIES’ with a public outreach and education centre located outside the 58 acre 
Poonga to manage the proposed Eco-park. 
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PART 2: THE ADYAR POONGA 

8.4 The vision 
The network of ecosystems, habitats and species that makes up biodiversity provides the sup-
port systems that retain human existence. Biological diversity or ‘biodiversity’, as it is now 
commonly known, is the collective term given to the huge variety of life that exists today. It 
provides many of the essentials of life - our oxygen, water, food, clothing, climate stability, 
health and relaxation. It includes the whole of the natural world from the common to the criti-
cally endangered.  

An important component of this Eco Park will be the saline eco system with its wide variety of 
flora, fauna, insects, birds, crabs and fish. Historically, many species of birds visit the Adyar 
Creek region but many are now on the endangered IUCN Red List. The restoration of the area 
as a wetland will encourage many of these species to return and provide the opportunity for the 
public to watch these rare birds, up close.  

 Each aspect of the park demonstrates a strong commitment to the environment. The park will 
generate its own water from storm water collections and treatment of sewage and grey water 
from surrounding urban areas using innovative engineering technology, effective micro organ-
isms and special fountains that aerate and energize tired and polluted water. The purification 
and reactivating of this essential element of life will be a keystone principle of the park. The 
park will have several elements to sensitize visitors to the environment, which will be demon-
strated in a practical way.  

8.5 The Mission Statement 
It will be a centre of excellence and life-long learning in ecology, sustainability and environ-
mental education for the city of Chennai and to do so by engaging park visitors and the local 
community in the process of restoration and preservation of the Adyar Creek ecosystem. 

OBJECTIVES 

To provide: 

 Deep knowledge and understanding of natural systems and our place within them,  

 Connection to, appreciation of, and care for, the natural and social environment  

 A catalyst to engage citizens in creating a better world 

 An environment to facilitate the creation of a relationship of mutual exchange with the 
Adyar Poonga through the provision of environment education programs.  

 To promote best practice and partnerships in the domain of ecological restoration, pre-
servation and sustainability, and environmental education.   

AUDIENCE 

 Schools - Kindergarten, Primary, Intermediate and Higher Secondary. Colleges are also 
included. 

 Adult education - Tertiary, training for teachers, environmental educators, NGOs and 
community workers. 

 Vocational Education - Students with special needs, local community members, trade, 
health professionals. 
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 General Visitors - local community members, Chennai residents, national and interna-
tional visitors.  

 Professional/related Networks - ecologists, scientists, medicinal healers, related organi-
zations,  teacher associations  
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PART 3: COMPONENTS AND FUNCTIONS 

8.6 Inside park area of 58 acres 

8.6.1 Arrival & Orientation Zone 

Ticketing: The reception and orientation area welcomes and orients visitors to the Eco-Park. It 
is planned that a ticket (or monthly pass) will be required for park entry and for various facili-
ties available and rights like photography, video shooting, special area access etc.  
 

Orientation: Whilst the ticketing process is being completed, visitors can orient themselves to 
the park layout, map of trails and other information signage.  

8.6.2 Environmental education building  

The centre will be located inside the Poonga. It is to be built in place of the old fisheries de-
partment. It will serve as the prime interface unit to implement the education and awareness 
building objectives of the project.  

 Designed as a strategic unit, the Centre will pursue the following activities of Education and 
Public awareness/Advocacy. The building will consist of a large hall where an exhibition or 
group gatherings can take place. The Building has a class room which is used for presentations 
to school groups. Apart from these, it also has a small office room and toilets. 

The building would be of such materials that will not be an impediment to increase of the water 
body. If the existence of the building is found to pose a challenge to wetland restoration, it will 
be removed since wetland restoration is, at all times, the priority of this project. 

8.6.3 Nursery 

The nursery has the following sections: 

1. Indigenous plants  appropriate for urban landscaping  

2. Medicinal Plants 

3. Temporary sheds to accommodate Poonga vehicle parking & maintenance office. 

8.6.4 Observation trails 

To preserve the ecological integrity of the park, it is necessary to restrict movement of park vis-
itors into ecological sensitive zones. However, planned non-intrusive human interfaces are also 
required for creating a relationship with this environment and therefore value it. Through the 
58 acre area, observation trails have been planned in different networks of paths and loops 
which allows for thematic walks to be conducted. 

8.6.5 Alternative energy 

The park will use renewable energy sources as follows: 

1. Solar Photovoltaic (SPV): These will be a connected to a hybrid power centre, with 
TNEB power. The drawn current from the grid will therefore be reduced. Also in times of 
current blackout, the SPV will serve as a backup power source. Solar Lanterns will be 
provided to security cabins for mobile power needs. 
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2. Solar Street/Path Lights: Self powered street lights with independent SPV collector, bat-
tery and auto switch controller will be installed wherever necessary. It is proposed not to 
have any TNEB sourced supply to the streetlights.  

3. Solar Water Pumping: 1 HP pumps (either submersible or surface) will draw water from 
collection tanks spread out in the park and also as boosters to pipe the freshwater to dis-
tant locations.  

 

8.6.6 Removal of Debris, sand etc. 

Sands, debris, garbage and polluted organic sludge that has been illegally dumped will be re-
moved. The disposal of the above material will be carried out in a planned and environmentally 
safe manner. Some of the usable components of the debris could be used if required inside the 
site itself. 

 

8.7 Outside park area of 58 acres 
Although the redevelopment of the area along R.K. Mutt Road is outside the scope of work, 
they relate in a very integral way to the Adyar Poonga Project. A brief outline of the external 
components is given below: 

8.7.1 Green centre 

The Adyar Poonga proposes to develop a Green Centre, outside the Poonga extent of 58 acres, 
along the periphery of RK Mutt Road. The center would explain the services and environmen-
tal education programs that would take place inside the Poonga and in the larger community as 
part of the outreach program.  

Sustainable design principles and appropriate energy use would be showcased in the Green 
Centre.  

The Adyar Watershed Restoration Institute (AWRI) will be housed in this building. The 
Administrative block and the Park Wardens office will also located here. 

8.7.2 Sewage treatment plant 

To meet the needs of water for the Park, a facility to process the sewage from the New Adyar 
sewage pumping station will be created in this area. 

 

(Details of all of the above components are attached in the Appendix) 
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Chapter 9:  Detailed Project Plan 
 

9.1 An Urban Eco Park 
The Adyar Estuary restoration project aspires to bring back the eco systems of the Coromandel 
Coast to the city of Chennai. This park will be a focal point for interactive environmental edu-
cation and research for schools, educational institutions, eco clubs, bird watchers, nature enthu-
siasts and general public. A path will take people through urban forest, marsh, ponds, creeks 
and mangroves, with places to rest and reflect on. A place to demonstrate solutions to environ-
mental problems, create awareness, inspire people to change and influence decision makers to 
chose the right environmental solutions for Chennai. 

9.2 Park Zoning 
The park planning has primarily four zones. The First is an Arrival and Orientation Zone. This 
area will handle the incoming visitors. Entry and exit points, limited parking spaces, security 
and amenities will be provided in this zone. This zone is limited to the south-western corner of 
the park in a narrow strip along the boundary. This is to provide safe arrival areas for the visi-
tors and at the same time ensuring minimal disturbance to the rest of the park. Using passes or 
tickets, people will enter into the second zone which is the Interactive Learning Zone. This area 
is composed with interpretive education gardens, learning areas and an environmental educa-
tion center. The third zone is the Nature Interpretation Zone. This zone will have a nature trail 
with occasional viewing points for people to understand the wetland ecosystem. These view-
points have seating and simple shade net structures which eventually can be removed once 
shade trees have matured. The fourth and largest zone is the silent zone, which is left without 
public access except for the service pathway. 
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Figure 10: Zoning Plan—Adyar Poonga 
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9.3 Arrival & Orientation Zone 
The Arrival and Orientation zone is intended to provide a place for people to arrive and go 
through an orientation process that will enhance their experience of using the park, as shown 
below: 

 
Figure 11: Arrival & Orientation Zone—Adyar Poonga 

 The components of this facility are provided in the following pages. 
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Entry & Parking: The Park proposes to have a drop-off and entrance from Greenways Road, 
which will allow vehicles to travel through a stabilized mud road in the orientation zone con-
necting parking areas and bus bays and will exit onto the T P Scheme Road.  

 
Figure 12: Conceptual View of drop-off at Greenways Road 

 

Security & Amenities: Security and amenities will be located at the entry and exit points, in 
the orientation zone and near Karpagam Bridge. Amenities will include lockers, toilets, drink-
ing water, rest room, first aid etc. 
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Orientation Zone: This zone will have bus bays and parking areas for bicycles, two-wheelers, 
handicap vehicles, and four-wheelers. To reduce the impact, stabilized mud roads are proposed 
along the western boundary of the park. On both sides of this road will be wide shaded pede-
strian walkways drawing people to proceed to the entrance plaza. 

 
Figure 13: Conceptual view of the Entrance Plaza 

These walkways lead to a security point which opens up to an entrance plaza. This circular 
space provides an orientation to the park with site maps and signage explaining the different 
features of the park. The plaza has the feel of a sunken garden with raised areas on either side 
sculpturally defined with stones and dramatic native plantings. Clusters of shade and flowering 
trees with boulders and stone benches provide informal places where people can pause and 
gather. These seating points contain interpretation signage including a site map. In the first 
phase, temporary shade net structures supported with granite posts can provide the much 
needed shade in the plaza. These will be removed when the trees mature and begin to produce 
shade. 

 

Adyar Green Center: As part of the master plan, a conceptual proposal has been made to in-
tegrate the land adjacent to R K Mutt Road, now occupied by the Fisheries Department and 
Metro Water. A portion of the building at the Fisheries Training Institute site will become the 
Poonga Administration & Research Center. As part of this proposal, Adyar Green Center, an 
energy efficient facility with exhibition and orientation spaces would open onto the orientation 
zone of the park. The facility will also house necessary amenities for the orientation zone. 
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9.4 Interactive Education Zone 
The Interactive Education zone is intended to provide a place for people of all ages, especially 
school children, to congregate and learn more about the Adyar estuary and creek ecosystem.  

 
Figure 14: Interactive Education Zone—Adyar Poonga 



 

 
 

   

 

 

98

Education Center: The old fisheries building inside the Poonga is proposed to be rebuilt as an 
Environmental Education Center where programs for visiting school children would be con-
ducted. The Poonga Education Center will offer a series of nature programs designed to intro-
duce visitors to the basic principles of ecology with an emphasis on Coastal Ecology and Wa-
tershed Rehabilitation.  

 
Figure 15: Conceptual  view of the education centre 

These programs will help to nurture a deeper appreciation and reverence for living things and 
natural systems. Participants will become familiar with plants and animals native to Chennai 
and learn about their interrelationships and how human activities affect the environment. This 
is the only building proposed inside the 58 acres and there will be no more buildings.  

The structural design of the building will take into account the increase of the water body. If 
the existence of the building is proven to be unnecessary at anytime, it could be taken down 
and relocated elsewhere.  

Interactive Children’s Learning Space: An interactive children’s learning space is proposed 
in the form of play areas. Various play facilities are proposed in this zone which will teach 
children about the wonders in nature.  

 
Figure 16: Conceptual view of Children’s Interactive Learning Space 
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This area is located in a secluded place among the earth berms. The earth berms will be shaped 
in animal-forms and will have spaces carved out of them for locating interesting play activities. 
All materials used for creating play equipment will be recycled or natural. An outdoor educa-
tion space is proposed for conducting environmental education programs and related activities  

An outdoor educational space is proposed for conducting environmental education programs 
and related activities along with the interactive learning space. The space uses the slopes of the 
earth berm for the seating area.  

Figure 17: Conceptual view of outdoor educational space on the slopes of the earth berm 

The seats are separated by grass sections, trees and rock patches between them.  

Solar lighting and controlled & distributed sound systems are proposed to enhance the learning 
experience.  

9.4.1 Nursery & Gardens 

A nursery of indigenous species will make available plants for the park itself and for the public. 
The park maintenance facility will be located here. Though the park is primarily landscaped to 
merge with the proposed ecological zones, this area will have small patches of educational and 
cultural gardens. 

9.4.2 Walking through the Ecological Zones 

The walkway inside the Poonga takes the visitor through various ecological zones. A stabilized 
mud surface is proposed ensuring the path to act as an edge and not as a boundary for most 
species. Wherever site drainage swales are to cross, stone walkways with stone culverts below 
will be built. Small bridges across water bodies are essentially spanned on steel members with 
reused railway sleepers as platforms and handrails. Boardwalks are raised on stone stilts and 
are paved with reused sleepers. Secondary loops will connect to the other parts and nursery etc. 

 



 

 
 

   

 

 

100

 
Figure 18: Conceptual View of the walkway inside the Poonga 

   

9.4.3 View Points 

Along the walkways several view points are located where visitors can pause and reflect on the 
natural surroundings. Temporary Bamboo pavilions with stone seating are proposed, which 
would provide necessary shade during the initial years. 

9.4.4 Karpagam Bridge 

The master plan recommends that the Karpagam Avenue Road does not cross the park. Alter-
natives could be found for vehicular traffic. However, if difficulties are encountered with re-
gard to pedestrian circulation needs of the local population/residents, a foot bridge could be 
incorporated. The design of the foot bridge would be sensitive to the restoration needs. 

In the proposal, the idea is to allow free flow of water below the foot bridge. The pathways in-
side the Poonga also have to cross below the foot bridge. However, there is no access from the 
bridge to the Poonga at this point. Security and amenities will be provided near the bridge, in-
side the Poonga. 
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Figure 19: Conceptual view of the foot bridge at Karpagam Avenue   

 

 

10.4.4   Night access to the park is prohibited. However some amount of area lighting will be 
required for security purposes.  

9.5 Landscape Design Concepts 

9.5.1 Entrance – Exit Road 

Dividing a large habitat patch into two smaller ones removes interior habitat, leading to re-
duced population sizes and number of interior species, which are often of conservation impor-
tance. For this reason the entrance road from Greenways Road, which goes through the orienta-
tion zone and exits onto the T P Scheme Road is kept as close to the South West boundary as 
possible. 

  
Figure 20: Land use planning concept - #1 

9.5.2  Boundaries of the Park 

Tree planting on earth berms are proposed along most of the boundaries of the park.  
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Figure 21: Land use planning concept - #2 

This ensures patch continuity with trees becoming stepping stones for many avian species onto 
the trees in the surrounding residential and institutional zones. 

9.5.3 Edges between Habitat Zones 

Interaction between the patches and their surroundings will be more with convoluted edges. 
Straight boundaries encourage linear movement along it, where as a convoluted boundary en-
courages movement across it. Coves and lobes provide more species diversity. Convoluted 
edges also encourage more structural diversity. 

Figure 22: Land use planning concept - #3 

 

9.5.4  Pathways inside the Park 

The pathways inside the ecological zones are designed so that they do not become an obstruc-
tion for species movements. For this two aspects are given priority in design. Firstly the selec-
tion of material and technique and secondly the curvilinear alignment of the pathway ensuring 
structural diversity.         
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Figure 23: Land use planning concept - #4 

In most of the Costal Vegetation areas the walkways are done as stabilized mud paths. This is 
to ensure the characteristics of the surface matching with that of the surrounding land. In areas 
where the pathways cut storm water swales, stone slab pavement over stone culverts are de-
signed. So the presence of only rock material will keep the wet and shallow areas as natural. 
Wherever the walkway has to cross marsh lands, water bodies etc, bridges and boardwalks are 
proposed on stone stilts paved with reused railway sleepers. 

All boundaries and pathways will be created keeping in mind that wetland restoration is the 
primary objective of the project. 

9.5.5 Diversity of Wetlands 

Diversity of patches in the wetland areas ensures that the system supports a larger number of 
species. For this, the edges of the ponds and storm water retention reservoir are provided with 
sections of shallow marshy edges of varying width around them. 

Figure 24: Diversity in edges of swamps 
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9.5.6 Diversity in Brackish Water Wetlands 

This is a wetland ecosystem which is typical of estuaries and back waters. This system supports 
a diverse number of species, which lives in a combination of freshwater and saltwater at vari-
ous stages of their growth.  

 
Figure 25: Diversity in edges of brackish water 

 Mangroves and sandbar ecology becomes characteristic to this kind of edges. Coves and Lobes 
and convoluted edges encourage the growth of mangroves and establishment of mudflats. 

 

 

 

 

 

 

Chapter 10:  Circulation Plan 

10.1.1 Vehicular Circulation inside the Poonga 

The main entry and drop-off is proposed from the Greenways Road at the south-west corner of 
the Poonga. The vehicles will pass through the orientation zone where bus bays and parking 
lots for bicycle, two-wheeler, four-wheeler and parking for disabled are provided. The road ex-
its onto the T P Scheme Road. The Poonga vehicle parking garage is provided along with the 
maintenance office near the exit. 
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10.1.2 Walkways inside the Poonga 

Walkways inside the Poonga are planned in 2 parts. Walk-1 is around 800m long, planned for a 
comfortable walking distance. Walk-2 adds another 1200m to walk-1 making it a 2km long 
walkway. Secondary walking loops connect to the other parts and nursery etc. It will be en-
sured that it is a plastic and a picnic free park. Circulation will be ensured. 
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Figure 26: Circulation Plan – Adyar Poonga 
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Chapter 11:  Environmental Education Strategies 

PART 1: THE ADYAR POONGA ENVIRONMENTAL EDUCATION 
PROGRAM 

11.1 Introduction 
The central premise of the Adyar Poonga restoration is to provide an environment which edu-
cates the public at 3 levels. At the directly perceivable level, it educates about the restored 
landscape and its various players. At the conceptual level, it deals with the macro issue of the 
ecosystem, the environment and sustainable living. The cognitive mind then synthesizes these 
two streams to create a meaning. Creating this meaningful relationship between the perceiver 
and the environment creates a value. The attributes of this value are a connectedness with the 
external environment, a sense of place and sacredness. 

Creating an institutional framework and establishing the ADYAR POONGA CENTRE FOR 
ECOLOGICAL STUDIES is a sustainable initiative to position public interface around edu-
cation rather than an exploitative use as merely a civic recreational amenity. 

The Education initiative is provided as an independent stream of the Centre with an aggressive 
outreach program. 

11.2 Deliverables 
The objectives of the education strategy are: 

 Enable Chennai city residents to experience the wonder and  importance of ecological 
diversity 

 Communicate scientific studies and research into indigenous fauna and flora 

 Raise awareness of local environmental issues 

 Within the context of this transformative learning environment, visitors will be inspired 
and empowered to actively engage in working for the protection and preservation of the 
Adyar Creek Bio-region   

The importance of working towards an environmentally sustainable future has been recognized 
by the international community, ensuring environmental sustainability is one of the Millennium 
Development Goals.  UNESCO has recognized the integral role of education to this goal, by 
dedicating the next decade to education for sustainable development.   

UNESCO states that “developing the capacities of individuals and societies to work for a sus-
tainable future is, essentially, an educational enterprise”.  The decision to make Environmental 
Education a compulsory subject for all classes in Indian schools in 2004 has shown a national 
commitment to its role.  Utilizing the philosophy of learning about the environment, in the 
environment, for the environment - The Adyar Education Strategy and the Adyar Poonga 
will be a model of international significance for rapidly industrialized cities and other growing 
urban milieus. 

UNESCO, (1977) states that ‘Environmental education (EE) properly understood, should con-
stitute a comprehensive lifelong education, one responsive to changes in a rapidly changing 
world. It should prepare the individual for life, through an understanding of the major prob-
lems of the contemporary world, and the provision of skills and attributes needed to play a 
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productive role towards improving life and protecting the environment with due regard given 
to ethical values’.  

The Education program is divided under 2 main institutional identities: 

 The Adyar Poonga Education Centre 

 Centre for Wetland and Urban Waterways Studies 

11.3 The Adyar Poonga Education Centre (APEC) 
The Education Centre will pursue the thesis of Restoration Ecology wherein engagement with 
the environment creates a meaningful relationship with it. 

APEC will promote itself as a centre for excellence in environmental and sustainability educa-
tion and manage the following activities: 

Education 

Conducting on-site and outreach educational experiences for schools and community; 

Production of environmental education materials for preliminary, on-site and post-visit activi-
ties, as well as for outreach work. 

Research 

Contributing to and researching the latest innovations in environmental education pedagogy; 

To source its academic research material from the Centre of Wetland and Urban Waterways 
Studies. 

Awareness and Advocacy 

Promote sustainable practices in energy and water use, afforestation and land use in the urban 
ecology context. 

To be an advocate and resource centre for the state agencies for a proactive environmental 
awareness education policy. 

11.4 Educational Activities 
The education strategy will be fulfilled through a range of educational activities. These may be 
grouped under: 

School Programs 

School Programs will cater to teachers, students and parents of the Chennai Corporation and 
private schools. The programs are developed around a planned interface with the environment 
in the Poonga and an off site program in the schools for class work and de-briefing. 

A special cadre of Educators and facilitators will be created. Planned and moderated full day 
and half day education programs will be offered to visiting groups, from kinder to adult, where 
educators spend the whole time with the visiting groups. Interactive signage and self-guided 
options will also be available for casual visitors to engage with the site.   



 

 
 

   

 

 

109

Continuing Education 

Continuing Education Programs will cater to adults who wish to take up a formal study of the 
various study themes offered at the centre. These will create a learning environment and will 
have a ripple effect on citizen awareness. The centre will also position itself as a contact centre 
for international and national level courses thereby creating a synergy with well researched and 
field tested education programs. 

The education program will provide pathways for the local community to be actively involved 
in the restoration of the Adyar Ecosystem through certified vocational training and outreach 
programs.  Long term volunteer programs will allow interested Chennai citizens, national and 
international visitors to participate in research, ecosystem restoration and maintenance.   

Through conducting research and working in partnerships with relevant national and interna-
tional organizations the Adyar education initiative will network with leading environmental 
and sustainability education and research programs.  

 

PART 2: SCHOOL PROGRAMS 

11.4.1 Pedagogy 

All programs for school groups will be delivered by educators and supported with pre and post 
visit materials.  Using a multi-disciplinary approach the focus will be on real life learning and 
hands on activities. An emphasis will be placed on group work, enquiry based learning, prob-
lem solving, critical enquiry and systematic thinking. All activities will compliment the current 
school curriculum in a range of disciplines.  

Programs will centre on the following areas:  

 Bioregional Studies 

 Watersheds 

 Land and Water 

 Biodiversity  

 Energy 

 Waste recycling 

The interconnectedness of the natural systems and human reliance and interactions with them 
will be approached through the exploration of local environmental and ecological issues such 
as water quality and salinity, hard waste and human intrusion into areas of biological signific-
ance.  Groups will be able to explore the successful solutions that the Adyar Poonga has 
achieved with comparative studies with other local, national and international examples.  The 
programs will also focus on achievable pathways with which the individual can engage in ac-
tion on these issues.   

11.5 Outreach programs  
A 360 degree learning loop is achieved by the creation of the outreach program into the educa-
tion design. On-site learning in schools will centre on the same key areas as through the field 
trips at the Poonga. An environmental science curriculum will work in compliment to the 
school syllabus for various subjects like environmental science, geography and science. The 
APEC will also be a resource and training centre for school science teachers to implement the 
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EVS syllabus. A special mobile education program will be implemented through the Adyar 
Poonga Van which will visit schools to carry out outreach programs. 

Project work will be facilitated by special project workbooks and resource kits. For all discip-
lines, the students approach a topic through research projects, hands on activities, and reflec-
tion.  For example, a resource project could include students completing waste audits in math, 
researching designing and implementing waste reduction measures through waste management 
systems- recycling organic and non organic wastes. An emphasis will be placed on the valuing 
of and utilisation of local knowledge. 

A special partnership with corporation and private schools to introduce the SUSTAINABLE 
SCHOOLS PROGRAM (SSP) based on a similar program run by CERES, Australia will be 
implemented. Action plans will be designed in collaboration with the school teachers by which 
the whole school - students, teachers, administration and maintenance - can incorporate sus-
tainable education and practice into the operation of the school.   

The outcome of the SSP would be to create an eco-friendly school with a smaller ecological 
footprint and thereby conserve our sparse resources. 

Initiatives in the following areas will be undertaken: 

 Solid Waste Management: Segregation of waste into wet, dry and recyclables. Building 
a vermin-compost bin for kitchen and food waste. 

 Energy: Conduct energy audit and demand management of energy required by the 
school.  

 Water: Conservation and recycling of grey-water into school gardens. 

 Land: Planting a school garden 

A SSP star rating would be awarded o the school as it progresses through the requirements of 
each level and the competitiveness will also drive schools and their management to achieve this 
prestigious certificate from the APEC. 

A mobile education exhibition and interpretation unit is also planned to build the outreach pro-
gram. Known as the Adyar Poonga Bus, these units will periodically visit schools and build 
awareness on environmental themes. Schools will plan these events, complimentary to their 
class work giving students a glimpse of the Adyar Poonga restoration project. 

11.6 Multimedia teaching materials 
Exhaustive educative material for pre and post visit materials will be provided for schools in 
the form of lesson plans that compliment the state curriculum and intend to extend the key 
messages from the on site education program into the classroom for further study and action.  

a) Information Leaflets: Do it yourself kits on for example water conservation methods, 
energy efficiency, etc.  A range of information on local fauna and flora, found in the 
different ecosystems of the Adyar Poonga. 

b) Posters: A range of highly visual material designed to be used as teaching resources 
which can be adapted to appeal to the casual visitor. 

c) CD-ROMS:  Interactive material on CD-ROMS for off-site reference and learning by 
students 

d) Teacher Resource Kit: A teacher’s tool kit containing all the material including back-
ground material, suggestive lesson plans, quiz, fun-activities, experiments etc. 
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e) Website: Free download of files will complement the study. 

11.7 Tours  
The process of restoration will be documented throughout the project and will be used by the 
education department to illustrate to local, national and international visitors, the process of 
revitalising the eco system. The Adyar Poonga will serve as an open air classroom model. Gen-
eral tours can be tailored to meet the needs of visiting groups, i.e. specialized tours on fauna, 
medicinal plants and saline eco system restoration. 

11.8 Natural Signage 
Natural signages will be designed to explain the features of the site and will be made as visual 
and interactive as possible.  The visual medium will facilitate the understanding of the site for 
visitors with low literacy levels.  There will be two categories of signage.  The first will explain 
features of the site for e.g., the working of water treatment systems, features of the energy effi-
cient house and botanical signage.  The second will promote the education vision. For example, 
a Chennai 2050 trail, where visitors can make decisions about their resource use and then view 
how it affects their future environment. 

 

PART 3: CONTINUING EDUCATION PROGRAM 

11.9 Birdwatchers Study Group (Ornithology Studies) 
The study group in the Institute has the following objectives: 

 Conduct short duration field study courses for students of Chennai city and week-long 
courses for students of schools and colleges elsewhere during vacations for familiariz-
ing participants with conservation practices.  

 Monitor the status of nearby wetlands and ensure protection of their avifauna with the 
help of locals 

 Keep updating the check list of birds of the Adyar Estuary with student participation  

 

 

 

 

 

 

 

 

Chapter 12:  Project Evaluation and Monitoring 

Monitoring and evaluation strategies are essential components of any project and are crucial to 
its success. The challenge is to convince all who are involved in the project, such as administra-
tors, project managers, support staff of the need to support the monitoring and evaluation 
process. The Adyar Poonga trust in its second meeting also proposed a monitoring group of 
concerned citizens to participate in the monitoring process. Citizens are welcome to propose 
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members and participate in creation of the Terms of Reference. A reference from The Society 
for Ecological Restoration (SER) International (www.ser.org) is reproduced on the subject: 

A properly planned restoration project attempts to fulfill clearly stated goals that reflect impor-
tant attributes of the reference ecosystem. Goals are attained by pursuing specific objectives. 
The goals are ideals, and the objectives are concrete measures taken to attain these goals. Two 
fundamental questions should be asked with respect to the evaluation of a restored ecosystem. 
Were the objectives accomplished? Were the goals fulfilled? Answers to both questions gain 
validity only if the goals and objectives were stated prior to implementation of restoration 
project work.  

Ecosystems are complex, and no two intact ecosystems are ever identical, at least not when ex-
amined in fine resolution. For that reason, no restored ecosystem at a project site can ever be 
identical to any single reference. The number of ecosystem variables that can be used in an 
evaluation is too great for all to be measured within a reasonable period of time. The selection 
of which variables to assess and which to ignore requires pragmatism and value judgment by 
the evaluator.  

Objectives are evaluated on the basis of performance standards, also known as design criteria 
or success criteria. These standards or criteria are conceived in large part from an understand-
ing of the reference ecosystem. Performance standards provide an empirical basis for determin-
ing whether or not project objectives have been attained. Objectives, performance standards, 
and protocols for monitoring and for data assessment should be incorporated into restoration 
plans prior to the start of a project. If interpretation of the data collected during monitoring 
shows that performance standards have been met, there can be no doubt that project objectives 
were achieved, and the restored ecosystem is likely to be sufficiently resilient to require little or 
no further assistance from the restoration practitioner. 

It is assumed that project goals are, or soon will be, fulfilled once the objectives are attained. 
The validity of this assumption is not guaranteed, since the objectives and performance stan-
dards that were designated may prove to be inadequate, and unanticipated environmental vicis-
situdes can deflect the restoration trajectory. For that reason, since goals are ideals that resist 
strict empirical measurement, an element of professional judgment and subjectivity is inevita-
ble in the evaluation of goals.  

Three strategies exist for conducting an evaluation: direct comparison, attribute analysis and 
trajectory analysis. In direct comparison, selected parameters are determined or measured in the 
reference and restoration sites. If the reference description is thorough, as many as 20 or 30 pa-
rameters can be compared that include aspects of both the biota and the abiotic environment. 
This can lead to ambiguity of interpretation when the results of some comparisons are close 
and others are not. The question arises - how many parameters must have similar values and 
how close must the values be before restoration goals are satisfied? The most satisfactory ap-
proach may be to carefully select a coherent suite of traits that collectively describe an ecosys-
tem fully yet succinctly.  

In attribute analysis, attributes are assessed in relation to the list provided in Table 23 below: 

Table 29: Attributes of Restored Ecosystems (SER) 

S.No Attribute 

1 The restored ecosystem contains a characteristic assemblage of the species that occur in the 
reference ecosystem and that provide appropriate community structure. 

2 The restored ecosystem consists of indigenous species to the greatest practicable extent. In 
restored cultural ecosystems, allowances can be made for exotic domesticated species and 
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for non-invasive ruderal and segetal species that presumably co-evolved with them. Ruderals 
are plants that colonize disturbed sites, whereas segetals typically grow intermixed with crop 
species. 

3 
All functional groups necessary for the continued development and/or stability of the restored 
ecosystem are represented or, if they are not, the missing groups have the potential to colon-
ize by natural means. 

4 The physical environment of the restored ecosystem is capable of sustaining reproducing 
populations of the species necessary for its continued stability or development along the desired trajectory.

5 The restored ecosystem apparently functions normally for its ecological stage of development, 
and signs of dysfunction are absent. 

6 The restored ecosystem is suitably integrated into a larger ecological matrix or landscape, 
with which it interacts through abiotic and biotic flows and exchanges. 

7 Potential threats to the health and integrity of the restored ecosystem from the surrounding 
landscape have been eliminated or reduced as much as possible. 

8 The restored ecosystem is sufficiently resilient to endure the normal periodic stress events in 
the local environment that serve to maintain the integrity of the ecosystem. 

9 

The restored ecosystem is self-sustaining to the same degree as its reference ecosystem, 
and has the potential to persist indefinitely under existing environmental conditions. 
Nevertheless, aspects of its biodiversity, structure and functioning may change as part of 
normal ecosystem development, and may fluctuate in response to normal periodic stress and 
occasional disturbance events of greater consequence. As in any intact ecosystem, the 
species composition and other attributes of a restored ecosystem may evolve as 
environmental conditions change. 

In this strategy, quantitative and semi-quantitative data from scheduled monitoring and other 
inventories are useful in judging the degree to which each goal has been achieved. 

Trajectory analysis is a promising strategy, still under development, for interpreting large sets 
of comparative data. In this strategy, data collected periodically at the restoration site are plot-
ted to establish trends. Trends that lead towards the reference condition confirm that the resto-
ration is following its intended trajectory.  

Evaluations include the assessment of any stated goals and objectives that pertain to cultural, 
economic and other societal concerns. For these, the techniques of evaluation may include 
those of the social sciences. The evaluation of socio-economic goals is important to stakehold-
ers and ultimately to policy-makers who decide whether or not to authorize and finance restora-
tion projects.  

 

 

12.1 Overview of the Logical Framework Analysis (LFA)  
The Logical Framework or ‘Logframe’ is an analytical tool used to plan, monitor, and evaluate 
projects. Closed-Loop Analysis is a formal business intelligence process intended to set busi-
ness goals, monitor progress, assess impact or effectiveness and then realign objectives. It be-
comes a real-time process when data is collected and evaluated continuously. The flow of 
events through various stages, called the control loop, is shown in the figure below: 
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It derives its name from the logical linkages set out by the planner(s) to connect a project’s 
means with its ends. The Logframe is only one monitoring and evaluation tool and its use does 
not pre-empt the use of other evaluation tools . 

The LFA is an analytical, presentational and management tool which can help planners and 
managers  

 Analyze the existing situation during activity preparation  

 Establish a logical hierarchy of means by which objectives will be reached  

 Identify the potential risks t achieving the objectives, and to sustainable outcomes  

 Establish hw outputs and outcomes might best be monitored and evaluated  

 If desired, present a summary f the activity in a standard format, and  

 Monitor and review Activities during implementation.  

LFA can be used throughout the rehabilitation management activities in  

 Identifying and assessing activity options  

 Preparing the activity design in a systematic and logical way  

 Appraising activity designs  

 Implementing approved Activities, and  

 Monitoring, reviewing and evaluating activity progress and performance.  

 

12.2 Use in activity design  
During activity design (including identification, preparation and appraisal and approval) the 
purpose of the LFA is to produce and soundly document an activity design for a proposed new 
development activity which includes both  

 An activity description, which clearly specifies what the proposed activity is to do and 
how, and  

 A systematic and soundly based activity rationale, which clearly states the case for im-
plementing the proposed activity from the perspective of both the Australian Govern-
ment and other development partners who would participate in implementation.  

The activity description typically specifies  
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 The activity components, and what is to be done in each component  

 Roles and responsibilities of all the main participants in implementation, and  

 The proposed management and administrative arrangements for the activity, particular-
ly including the part to be played by each of the partners to implementation.  

 

The activity rationale  

 Outlines the nature of the development situation, particularly the causes and effects of 
the key development problems which the activity is designed to improve  

 Outlines the cause/effect logic of the proposed activity design, and the expected results 
of implementing the activity, and  

 Justifies the use of Government and partner resources in terms of the expected benefits 
of activity implementation (that is, those expected results of implementation which are 
benefits relative to the policies and priorities of both Government and the development 
partners).  

In this way, the activity design makes explicit the means by which the desired ends of the activ-
ity are to be attained. That is, it outlines the means-end relationship between what the activity 
actually does and the attainment of its objectives, and between the attainment of the lower level 
objectives of the activity and its higher level (or ultimate) objectives. (For example, as ex-
plained later, the relationship between its immediate Purpose, and its ultimate Goal). 

12.3 The Logical Framework Matrix (LFM)  
One standard analytical product of the LFA is the Logical Framework Matrix (LFM). It con-
sists of a matrix with four columns and a number of rows, which summarize selected aspect of 
an activity design, namely  

 what the activity will do, and what it will produce (Activity Description)  

 the activity’s hierarchy of objectives and planned results (also Activity Description)  

 the key assumptions that are being made (Assumptions), and how the activity’s 
achievements will be measured, monitored and evaluated (Indicators and Means of Ve-
rification).  

The general structure of a Logframe Matrix is shown in the table below: 
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Table 30: General structure and content of a Logical Framework Matrix 

 

12.4 Measurement & Evaluation of the Adyar Poonga (58 acres) 
The evaluation program will provide an ongoing feedback loop of information to project lead-
ers, staff, citizen groups, funding agencies, partners and other stakeholders of the Adyar Poon-
ga Eco Restoration Project. It begins with the development of a formal logic model or “log 
frame” that details all major resources, activities, outputs, outcomes and goals. The key here is 
focusing on the outcomes or changes that the project is intending to create in people, city-based 
organizations and special interest groups, rather than in the performance of the activities them-
selves. The goal of an effective M&E program is to provide information to project leaders and 
key stakeholders, not only to facilitate project success, but to provide a framework and struc-
ture to intermediate-term and long-term outcomes that will show how success is envisioned to 
develop over time. 

Each outcome will be refined in the evaluation plan with indicators , methods and time-frames 
for collecting data.  The logic of the process will be graphically defined by analysis of the 
chains in activities and short-term outcomes. 

The evaluation will begin with a detailed documentation of the project’s progress—essentially 
a  process evaluation. The evaluators will work with the project team leaders to identify criteria 
for effectively implementing the project, as planned. The evaluator will also develop a metho-
dology for collecting data on the implementation process, so that project managers and others 
can be assured that the processes envisioned are the processes getting done. These will not only 
help the managers to track their own progress, but will also help the evaluation measure and 
attribute any documented outcomes to the project itself or due to other influences. The evalua-
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tion will also help with early identification of obstacles or challenges that need to be addressed 
before time or funds are misused.  The analysis of the evaluation process and on-going perfor-
mance assessments will be essential inputs in plans for expanding or replicating the work in the 
succeeding phases of the total project . 

Professional outcome evaluation methods will be employed to measure the results of the 
project, through the development and use of simple, yet meaningful data collection methods 
that can be implemented at the appropriate venues and scales.  Staff members who are trained 
in the use of data collection methods will be used in this project.  We will also create a central 
repository for data on the project and a computer database, which can be accessed on the inter-
net.   

We will develop a performance management plan that ensures project success by providing 
meticulous oversight of financial planning through detailed budgetary analysis and a rigid sys-
tem of fiscal accountability. In addition, the performance management plan will measure the 
delineation of clear lines of organizational responsibilities, the success of quality assurance 
plans, and the proper utilization of human resources.  

We will ensure integrity of the project by working closely with performance evaluators to 
guarantee that project benchmarks and goals are met. Performance management monitoring 
will identify how well the management and leadership of the project is performing at adapting 
to any changes that they may encounter in the environment. It will also assess the capability of 
the leadership in implementing ongoing learning processes throughout the organization to meet 
the goal of self-sustainability. 

The Logical Frame Analysis for the program is shown below: 

 

Table 31: LOGICAL FRAMEWORK ANALYSIS 

(The table is presented in sections over the next eight pages) 
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15.5  Water-based parameter bound guidelines 
 

An interim review after two years should prove that the inflow of wastewater into Adyar Poon-
ga has been stopped permanently. In addition it shall include a water quality survey, which in-
dicates that the water bodies, which are currently hypertrophic, show some significant im-
provement towards mesotrophic conditions. A second survey after 5 years has to ensure that 
the ecology status of the system has recovered permanently to suit the growth of mangroves 
and allow higher aquatic organisms to survive and reproduce. 

The removal of structures like swales and bunds which serve to reduce the pollution is linked to 
the improvement of water quality from the catchment and the estuary respectively. This is 
made evident by the permanent improvement of water quality and recovery of the ecosystem as 
stated above. A permanent monitoring starting from the beginning of implementation covers 
water parameters as indicators as proposed in the baseline study. The guidelines to be followed 
shall be the CPCB promoted Best-Designate-Use criteria with the target to reach class-D and it 
should be supported by eutrophication survey guidelines for lakes and reservoirs (Mason 1996) 
targeting Mesotrophic conditions. 
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Chapter 13:  Programs & Alliances for Integrated Develop-
ment 

 

The Adyar Poonga Eco Park’s objectives for integrated development are as follows: 

 Ensure service provision to city-based communities that are sustainable, which requires 
direct engagement with the beneficiaries of services on their aesthetic and environmen-
tal needs and their socio-economic capacities; 

 Promote a safe and healthy environment, which is most sustainable when owned by lo-
cal communities; and, 

 Achieve the role of local government within the prevalent financial and administrative 
frameworks, which requires beneficiaries and communities to know and appreciate the 
Eco Park’s capacity for restoration of the watershed.  

 Promote aesthetic and environmental development. At the community level, this re-
quires effective targeting of stakeholders in the local community, especially school 
children, environmentalists and special interest groups, such as birdwatchers, for exam-
ple. 

However, community participation is not just a matter of compliance with legislations and gov-
ernment directives. The Adyar Poonga Eco Park (APEP) believes that the involvement of local 
communities in participatory planning and service delivery mechanisms will actually enhance 
the impact of the Eco Park’s ability to restore the watershed. Community participation sensitiz-
es state and local government officials on the dynamics on the ground at any given point in 
time making service delivery more relevant and appropriate to local conditions. Consultation 
also closes the gap between the electorate and the elected, resulting in substantive participatory 
democracy as the electorate experience the impact of exercising their political rights, which has 
been shown to lead to growth and investment and overall improvement in the quality of life of 
citizens of Chennai.  

13.1 Critical Issues from Community Outreach Process 
The Eco Park’s outreach process includes stakeholder meetings, formal submissions by inter-
ested parties, feedback from visitors to the Eco Park, as well as inter-governmental communi-
cations.  

The feedback from these consultative and participatory processes have helped us to produce a 
better Master Plan for the Eco Park. 

13.2 Intergovernmental relations 
Intergovernmental relations (IGR) are a central component of service delivery. The public 
perceives government as a unitary structure, and they pay little need to jurisdictional niceties. 
However, each sphere of government has a service delivery mandate. These range from social 
services to health and education, environmental protection and policing. In some instances, the 
service in question is not the core competency of local government, but local government plays 
an important role in enabling citizens to access services supplied by other spheres of govern-
ment. This requires a robust intergovernmental relations framework that ensures effective co-
ordination, communication and joint problem-solving between spheres and agencies of gov-
ernment.  
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The Adyar Poonga Eco Park aims to promote intergovernmental alignments by: 

a) Consulting other affected organs of state in accordance with formal procedures as de-
termined by any applicable legislation, or accepted convention, or as agreed with them 
or, in the absence of formal procedures, consulting them in a manner best suited to the 
circumstances, including by: 

o direct contact; or  

o any relevant intergovernmental structures; 

b) Taking all reasonable steps to ensure that sufficient institutional capacity and effective 
procedures prevails, i.e. to consult, to co-operate and to share information with other 
organs of state; and to respond promptly to requests by other organs of state for consul-
tation, co-operation and information sharing;  

In particular, the following government organizations have a direct impact in the functioning of 
the Eco Park: 

1. Corporation of Chennai: One of the most important stakeholders for developing a joint 
vision for the park’s future programs and its intended usage and management;  

a) To collaborate with the Parks Department for exchange of best practices, exchange in-
digenous plants, and for the Poonga to serve as an additional nursery for the CoC. Pre-
sently, the corporation maintains 235 parks in Chennai.  

b) to plan for development and dissemination of joint solid waste management programs 
along the banks of the Poonga; 

c) to plan joint programs for sensitising the public not to throw any waste material such as 
building debris, garbage, animal and vegetable waste, paper, plastic, bottle etc., into the 
storm water drains and canals which affect the flow of water and result in flooding of 
the roads. 

2. Fisheries Department9: The Poonga hosted the erstwhile fisheries training institute and is 
also an integral stakeholder in the project. Possible collaborations which possible are: 

a) To integrate their training programs with the proposed Adyar Watershed Rehabilitation 
Institute, and to partner in the development of fresh water pond for sustainable, eco-
friendly aquaculture practices; 

b) To work for the socio-economic development and upliftment of the fisherfolk of Sree-
nivaspuram (in the watershed) through welfare measures; 

c) Assist in the joint development of fish stalls outside the 58 acres and for the sale of or-
namental fish culture. 

3. Central Institute of Brackish water Aquaculture (CIBA): The institute shares it com-
pound with the perimeter of the Poonga. Open spaces which housed demonstration fish 
ponds can be suitably developed; 

a) To develop a common plan for the development of the brackish water fisheries and for 
demonstration of fresh water ponds and access to open areas for park visitors; 

b) To carry out a joint program for sustainable water resource use. 

                                                 
9 Animal Husbandry, Dairying And Fisheries Department, Demand No.7, Policy Note 2007-2008, Fisheries Department. 
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4. Forest Department: A bird sanctuary existed at the site and many common programs can 
be planned to regenerate avifaunal biodiversity; 

a) A joint program to advice and promote bird watchers club  

b) To plan a program of urban afforestation in the watershed. 

5. Traffic Police: Traffic management must be planned for the expected visitor traffic and 
collaboration with the Chennai Traffic police for traffic management and identifying park-
ing  

6. Tamil Nadu Pollution Control Board: To collaborate with this apex body for pollution 
control by creating a joint task force for the monitoring of sewage and prosecution of of-
fenders in the watershed.  

13.3 Alignment with Key National and State Strategies 
The Central and State governments has developed key strategies and policies on critical issues 
such as economic growth and environmental protection, which provide a framework for inte-
grated service delivery. The Adyar Poonga Eco Park will make every effort to align its plans to 
these key national and state strategies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 14:  Institutional Management Plan 
 

It is proposed that the APT constitute the Adyar Watershed Restoration Institute (AWRI), 
incorporated under Section 25 of the Indian Companies Act, 1956. 

A detailed business plan is part of the Final Ecological Rehabilitation Plan and provides details 
of the financial self-sufficiency planned for the Institute. This chapter focuses on the academic 
and organizational aspects of the proposed institute. 
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14.1 Core values of AWRI 
Mission  

To be a centre of excellence and life long learning in ecology, sustainability and environmental 
education for the city of Chennai and to do so by engaging park visitors and the local commu-
nity in the process of restoration and preservation of the Adyar Creek ecosystem.   

Objectives 

(1) Provide deep knowledge and understanding of natural systems and our place within 
them,  

(2) Provide connection to, appreciation of, and care for, the natural and social environ-
ment  

(3) Catalyze and engage citizens in creating a better world 

(4) Create a relationship of mutual exchange with the Adyar Poonga, and to do so 
through the provision of education programs and materials, interactive displays, sig-
nage and general tours.  

(5) Promote best practice and partnerships in the domain of ecological restoration, pre-
servation and sustainability, and environmental education.   

 

14.2 An institutional framework 
The Government of Tamil Nadu, with the intention of taking up the ecological restoration of 
the Adyar Estuary in Chennai, formed the Adyar Poonga Trust (APT) in October 2006. The 
Board of Trustees, headed by the Chief Secretary, appointed the Tamil Nadu Urban Infrastruc-
ture Financial Services Ltd., Chennai (TNUIFSL) to identify and engage necessary consultants 
in the preparation of a concept/master plan, detailed planning of the development of the Adyar 
Poonga (58 acres) and the estuarine area (300 acres). 

Once this final master plan is presented to the APT and accepted by the High Court, the actual 
restoration work that is proposed may be carried out. Eventually, a management structure is 
required to carry out the following functions: 

1. Management of the Adyar Poonga and its continuous rehabilitation; 

2. Watershed rehabilitation work for the watershed area of the Adyar Poonga, to stop the 
pollution; 

3. Rehabilitation works to be carried out along the estuary. 

It is proposed that the park management and the allied education activities be given an institu-
tional framework to protect the prime land from being overused as a civic amenity and of any 
interference from any pro-development lobby and vested political interests. Creating an insti-
tute with a charter, a qualified staff and adequate funding ensures that the project has a long 
term viability and effectiveness to achieve the project goals. 

Towards this end, it has been proposed that the APT constitute the Adyar Watershed Restora-
tion Institute (AWRI), incorporated under Section 25 of the Indian Companies Act, 1956. The 
advantages of a Section 25 entity is: (i) the rehabilitation programs can be professionally ma-
naged with corporate processes in place and (ii) pursue a non-profit purpose at the same time. 

The AWRI is conceptualized as an autonomous ‘applied research’ institute under the aegis of 
the APT, with a management structure aligned with the norms for research institutes in India. It 
will be professionally managed and create a research facility in Chennai city for urban wa-
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tershed rehabilitation research and field work to be carried out in the Adyar Poonga and its wa-
tershed. It will also manage the Adyar Poonga Eco-Park (58 acres) and the adjoining estates 
which will house the administrative and academic programs. A preferred location would be ad-
joining the Adyar Poonga with close proximity to the Adyar River.  

The Institute will be managed by the following strategic groups: 

1. Board of Directors 

2. Executive Group 

3. Research Group 

4. Academic Group 

5. Eco-Park Group 

6. Advisory Council 
 

1. Board of Directors: The Directors have the role of providing leadership to the project and 
set the policies for the running of the Institution. The Chairman of the APT is the ex-officio 
chairman of the Board of Directors. The other directors consist of ex-officio members and no-
minees appointed by the Adyar Poonga Trust as directors of the registered Company. The 
‘Board of Directors’ of AWRI will be constituted as follows: 

Table 32: ‘Board of Directors’ of AWRI 

SNo. Designation Post 
1 Chief Secretary to Government, Tamil Nadu Chairman 
2 Secretary to Government, MAWS Vice Chairman 
3 Executive Director, AWRI Managing Director 
4 Managing Director and CEO, TNISFL Director 
5 Commissioner, Corporation of Chennai Director 
6 Secretary to the Government, Fisheries Department Director 
7 Head of Department, Center for Env. Sc., Anna University Director 
8 Research and Academics Director, AWRI Director 
9 Eco-Park Warden, AWRI Director 
10 Staff Representative, AWRI Director 
11 Invited Member—National  Director 
12 Invited Member—International  Director 

2. Executive Group: The day-to-day functioning of the Institute and its various components 
are managed by the ‘Executive’, which comprises of: 

 Executive Director 

 Director—Research  

 Director—Environmental and Watershed Education  

 Eco Park Warden 

 

3. The Research Group: The Research Group is responsible for all round progress of academ-
ics and research at the Institute and its applications. The members of the group are: 

 Director—Research  

 Research Manager 

 Core Program Heads 
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4. The Academic Group: The Academic Group is responsible for all issues relating to the envi-
ronmental and watershed education and training programs.  

 Director—Environmental and Watershed Education 

 Education Manager 

 Program Heads 

 

5. Eco-park Group: This Eco-Park group manages and maintains the Adyar Poonga. It is also 
the executive arm which will carry out the rehabilitation work on a maintenance basis once the 
basic park has been designed and laid out. 

 Park Warden 

 Park Manager 

 Section Heads 

 

6. The Advisory Group: This Advisory Group consists of specialists who are invited to be 
consultants to the Institute. The group will provide state, national and international level exper-
tise for the proposed objectives of the Institute. Professionally engaged, each member would be 
issued a term of reference (TOR) that will define their scope of work and deliverables. The 
group would also function as internal referees for evaluation of staff performance appraisals to 
provide a non-biased view. The group will have representative consultants for (1) Management 
(2) Research (3) Academics and watershed rehabilitation and (4) Eco-park. 

 

14.3 Programs of the Institute 
The importance of education has been emphasized as an important goal of the project. Sus-
tained watershed and environmental education is perhaps the most effective channel for a 
community led participatory process to clean the watershed and stop the pollution of the Adyar 
River and the estuary.  

For example, once the estuarine ecological restoration project is developed, communities 
around the along the Adyar River will still need to invest in ongoing watershed ‘stewardship’ 
programs. The goals of watershed stewardship programs are to (a) increase public awareness 
about watershed management efforts and (b) to get participation in the process to ensure ste-
wardship on their own community. 

14.3.1 Core Programs 

There are six basic core streams on watershed restoration:  

 

1. Watershed Advocacy:  

Watershed advocacy is an important activity towards seeding and supporting a watershed man-
agement structure to carry out the long-term stewardship function. It needs to be promoted in 
order to lay the foundations for public support and greater watershed stewardship. Often, grass 
roots watershed management organizations are well prepared to handle many critical steward-
ship programs, given their watershed focus, volunteers, low cost and ability to reach into com-
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munities. Watershed organizations can be forceful advocates for better land management and 
can develop broad popular support and involvement for watershed protection. Corporation of 
Chennai (CoC) and the Ministry of Municipal Administration and Water Supply (MAWS) have 
an important role to play in watershed advocacy—to direct the watershed rehabilitation 
processes.  

 

2. Watershed & Environmental Education:  

Watershed & environmental stewardship programs require (a) that we live in a watershed and 
(b) that we understand how to live within it. The design of watershed education programs that 
create this awareness is of fundamental importance. Four types of watershed education pro-
grams proposed are:  

a. Watershed awareness: Raising basic watershed awareness using signs, storm drain 
stenciling, river walks, maps and other participatory tools; 

b. Personal stewardship: Educating residents about the individual roles they play in 
the watershed and communicating specific messages about positive and negative 
behaviors; 

c. Professional training: Educating the development community on how to apply the 
tools of watershed protection; and 

d. Watershed engagement: Providing opportunities for the public to actively engage 
in watershed protection and restoration.  

 

3. Pollution Prevention:  

Organizations involved in watershed restoration may need special training on how to manage 
their operations to prevent pollution and thereby protect the watershed. AWRI would work 
with CoC and MAWS and with the Tamil Nadu Pollution Control Board (TNPCB) who has 
regulatory and prosecution powers, to develop effective pollution prevention programs for go-
vernmental, non-governmental or private organizations and other industrial categories. 

4. Watershed Maintenance:  

Most watershed protection tools require maintenance if they are to properly function over the 
long run. Some of the most critical watershed “maintenance” functions include (a) management 
of conservation areas and buffer networks, and (b) maintenance of storm water practices, septic 
systems and sewer networks. Maintenance of the quality of watersheds usually requires urban 
reforestation programs which can also provide an opportunity for public involvement and edu-
cation.  

 

5. Watershed Indicator Monitoring:  

An important operation is to monitor key indicators that help to track the health of the wa-
tershed. Private-Public partnerships can effectively monitor the environment to provide high 
quality and low cost indicator data. One form of monitoring stream quality is to assess the 
quantity and quality of aquatic biota. A more sophisticated form of monitoring is a ‘hydrologic 
gauging station’ which can compute the river stream velocity, measure pollutant levels as well 
as monitor important environmental data of the Adyar River .  
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6. Watershed Restoration: This implies rehabilitation of the Adyar River that has been de-
graded by unsustainable and rapid urbanization. Urban watershed restoration is an emerging art 
and science that seeks to remove pollutants and enhance habitats to restore urban streams. The 
urban watershed restoration process would include three main themes: storm water retrofitting, 
source control through pollution prevention, and stream enhancement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 15:  Business Plan 

PLANNING PROCESS OVERVIEW 

The General Management Plan is the first step in our planning process. In this stage of planning, 
we will define the strategic issues, such as: 

 What the park will look like a few years.  

 What will be the condition of flora and fauna?  

 How will we address historic and cultural resources?  

 What recreational opportunities will be provided?  

 What education and interpretation efforts will meet the visitor?  

 What will guide the manager’s operational decisions?  

 What will be the visitor’s overall experience? 

A key tool of this plan is the identification of “Management Zones” which define specific charac-
teristics of the land, addressing management for: 

 Natural features 

 Historic/cultural features 
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 Education/interpretation 

 Recreational opportunities 

These four elements represent the primary elements of the Poonga’s Mission Statement, and 
provide the primary guidance for both planning and management decisions. Within the parame-
ters of this guidance, “Purpose” and “Significance” statements will be developed for the park 
that establishes its unique identity and focus.  

15.1 Planning objectives  
The objective of this General Management Plan is to bring together department staff, impacted 
and impacting stakeholders, and the public who use the park in a planning process that will de-
fine and clarify the unique “Purpose” and “Significance” of the Adyar Poonga. Collectively, 
we will reinforce those attributes in the planning and management decisions that impact the 
park through the implementation of the Management Zone Plan. Future action plans, whether 
focused on a development proposal, a resource improvement initiative, an interpretive program, 
or day-to-day management of the park will be guided by this General Management Plan. 

15.2 Management—Governance structure—Board of Directors 
A park is usually managed as a public good—owned by the government and financed from tax rev-
enues. We should recognize that tourism management in protected areas requires a sophisticated 
management structure and can generate sustainable profit in the long term. 

The amount of environmental and social impact allowed is a management decision. The decision 
involves the legal and policy environment of the protected areas, the existing use levels, the desires 
of the tourists and the larger political environment. Given the complexity, of these decisions, an 
open decision structure that allows for inputs from all interested public is essential.  

It is proposed to create an education and research institute to be located in the 358 acre estuarine 
area. The Adyar Poonga trust would incorporate an ‘Adyar Watershed Restoration Institute’ 
with a public outreach and education centre located in and around the 58 acre Poonga to manage 
the Eco-park. 

15.3 The Adyar Poonga General Management Plan 
The management plan normally identifies (a) the organizational structure, (b) the staffing and 
(c) the standard operating procedures required to perform the requirements. 

In our project, this translates to the following items: 

15.3.1 Zoning and land use 

It is important to define, enumerate and categorize the types of visitors and visitor needs of the 
Adyar Eco Park, according to the following. 

 Ecologically Sensitive Zone  

 Natural Resource Recreation Zone  

 Developed Recreation Zone  

 Scenic Zone  

 Visitor Services Zone  
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15.3.2 Zone heads 

Each zone in Sec 18.2.1 will be detailed under following heads 

 Natural Resources 

 Historic/Cultural Resources  

 Recreational Opportunities 

 Education Opportunities  

15.3.3 Target Groups / Visitor Experience  

In the ‘Annual Work Plan’, the development program will be phased out, with milestones de-
fined in the implementation, as detailed below: 

 Organization Chart, Staffing and Budget 

 Equipment inventory and needs 

 Human Resource Management 

 Programming of special events, volunteers, etc. 

 Visitor Facilities & Access 

 Environment education & interpretation 

 Policies & Procedures 

 Maintenance Strategy 

 Evaluation 

 

15.4 Marketing plan 
The following aspects need to be considered for marketing the Park: 

 Outdoor recreation experiences are consumed on a site well away from home; 

 It is the package of facilities and programs that attracts people to a site or area; 

 Park experience is ephemeral and experiential which cannot be possessed, except as 
memories; 

 The production, delivery and consumption of the Park experience occurs simultaneous-
ly; 

 Consumers are actively involved in the production of their experience, both their own 
and that of others; 

 The visitors’ entrance fee to into the Adyar Poonga is for communion with nature, plus 
recreational and knowledge imparting experience; hence it cannot be returned for a re-
fund; 

 The Park experience is not evaluated before purchase, therefore word-of-mouth from 
friends and family are very important choice determinants. 

Potential areas to develop and establish a sustained marketing plan shall include the following: 

 The creation of the concept logo and thematic for the Adayar Eco Park. 

 The development of a Theme in preparation and distribution of all informative and 
promotional materials  

 Generating awareness and positive press around the Master Plan developed 
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 Development of a website 

 Relevant and coordinated alliances with key partners to jointly market and promote the 
site, whilst building revenue for Park management. 

 Setting up a well-equipped and easily accessible Visitor/Interpretation cum Bio re-
source Centre at the park.  

 Development and sales of Park merchandise outside the 58 acres. 

15.4.1 Private Sector Role in Park Marketing 

There will be a concerted effort to garner Public-Private partnerships. Some of the ways in which 
the private and small businesses in the local community may become involved with the park is as 
follows:                                                                                                                                                                                                             

 Food and Convenience spots 

 Information (Guides, Advertising) 

 Media (Films, Book, Videos) 

 Site Promotion and Advertising including signage 

 Merchandise Products (Clothes, Souvenirs, Equipment) 

If developed these activities will take place outside of the 58 acres and particularly as part of 
the Green Center. 

15.4.2 Signage 

A signage strategy shall play an important part in Access Control, including visitor routing, vehicu-
lar entry, possession of illegal and unlawful articles including, management of timeframes etc. 

 

15.5 Economic overview  
The business plan will be developed on the basis of a comprehensive review and amended in 
light of the above mentioned marketing plan and the changing scenario caused by the wetland 
being restored. The draft business plan captures the financial condition of the park, and is in-
tended to provide insights to help the park chart its course over the next five years. Specifically, 
the plan describes operational expenditures and investments, identifies funding gaps, and out-
lines key investment and operational priorities for the future. It also describes potential strate-
gies for decreasing park costs and increasing partnerships and revenue. 

The business plan differentiates between two types of expenditures: Operations and Mainten-
ance (O&M), and Investments. Whereas ‘Operations and Maintenance’ relate to funds needed 
to carryout everyday operations at a park unit—such as annual payroll costs, janitorial opera-
tions, managing a telecommunications network, and a long-term ecological monitoring pro-
gram—‘Investment Costs’ relate to significant one-time costs that the park incurs in order to 
fix current problems or provide for future park management. Investments may include projects 
such as a resource inventory necessary to establish a credible baseline before beginning a moni-
toring program, as well as constructing a new building.  

In order to describe park operations for the business plan, the activities of the park may be di-
vided into the following five functional areas: 

 Resource Protection 

 Visitor Experience and Enjoyment 
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 Facility Operations 

 Maintenance 

 Management and Administration 

15.5.1 Visitor Experience & Enjoyment  

This includes all park activities directly related to providing visitors with a safe and educational 
experience while at the park. It includes all interpretation, education, visitor center manage-
ment, interpretive media, in-park concessions management, fee collection, and visitor safety 
services. The preliminary detail sheets carrying assumptions relating to the vistor experience 
and activities are appended. These include: 

 Ticketing – Unrestricted and regulated visitor entry 

 Events 

 Café  

 Merchandising  

 Book Store 

 

Facility Operations includes all activities required to manage and operate the park’s infrastruc-
ture on a daily basis. The preliminary detail sheets carrying assumptions relating to the Park 
Warden’s department including buildings, roads, trails, utilities, other operational activities 
from basic sanitation to minor repairs to water testing are appended.  

Maintenance includes activities directed solely to prolonging the life of park assets and infra-
structure through substantial repair, replacement or rehabilitation of park assets, such as build-
ings, roads, trails, utilities, fleet vehicles, and equipment. The preliminary detail sheets carrying 
assumptions relating to the each department’s requirements wherever necessary are attempted 
to be incorporated. 

 Management & Administration encompasses all park-wide management and administrative 
support activities. It includes all park communications and external affairs activities, park level 
planning, human resource management, information technology, park leadership, and financial 
management.  

15.6 Possible sources of revenue 
The following constitute the possible sources of revenue: 

 Park gate money (photography, video and film shoots) not bill boards  

 Daily passes, monthly annual (founder’s pass) 

 Education centre income 

 Publishing 

 Book store 

 Organic cafe 

 Organic food store 

 EM culture sale 

 Solid waste management education 

 Vermiculture sales 
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 Consultancies for eco-restoration of Chennai parks private and public 

 Environmental consultancies 

 Applied Research Grants 

 CSR program – institutional members  

 Patrons 

 NRI green funding 

 Citizens fund mobilisation 

 Other International grants 

15.7 Alternative strategies for fund mobilization 
These include: 

Establish a Friends group for Adyar Poonga 

A Friends group for the park would primarily serve to build and support the relationship be-
tween the parks, local communities, and interested constituents like volunteers. It could also 
provide access to private funding for specific projects that further preserve, protect, and en-
hance Adyar Poonga. A Friends group’s non-profit structure and fundraising ability could gen-
erate financial support for the park through many means, including: 

The realization of monetary benefits from the development of a Friends group would probably 
take several years and increase over time. 

The Adyar Poonga is about a watershed and the people and frogs living in a watershed. Visitors 
will come if the area is free from pollution. 

The success of the restoration of the Adyar creek area will depend on how much the people liv-
ing in the watershed and the concerned government departments get involved positively in the 
project. 

If the nearby residents work out efficient systems to reuse and recycle their waste, then the 
streets will be cleaner and the water flowing into the poonga will not be so polluted and will 
nourish the life forms that will make the poonga beautiful. 

 


