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Project site location

: Ambalapara, Palachuvadu, Kakkanad, near to
Edapally thodu, Ernakulam District

Project site size

: Map attached ( Annexure V)

Type of ecosystem being restored

: Degraded ecosystem with shrubs and polluted
water in the abandoned quarry

Habitat protected by the project

: Water bodies, Shrubs, Grasses, Riparian
vegetation

Species protected by the project

: Plants, Amphibians, Butterflies, Birds. The
quarry is a perennial source of water and
standing water provides an important habitat
for a range of amphibians, odanata and other
invertebrates such as snails and crustaceans.

Implementation agency

: KSBB/ BMC

The area surrounding the quarry and the banks of Edapally thodu will be developed into
a nature trail by planting with recommended native species of grasses, shrubs, trees and
riparian vegetation. Abandoned quarry will be utilized for rain water harvesting and
supply of water to the public for drinking purposes and irrigation. Phytoremediation
techniques that intercept the flow of polluted waters from Edapally thodu to the quarry
will be implemented. The large water body is proposed to attract many birds, butterflies
and serve as an important habitat for a range of amphibians, and other invertebrates.

Development of this area is expected to enrich the biodiversity of this area and generate
public awareness. The project will be beneficial to local communities that often face
water scarcity and water can be utilized for household purposes and fish cultivation. The
project will help in recharging the underlying aquifer, raising the water table which
increases the vegetation in the surrounding area.
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The quarrying industry and associated infra structural and related service industries have
had an important role in the economical growth of India for many years. On a national
basis quarrying and mining industries have traditionally been major areas of rural
employment. However, operations of mining, whether small or large scale are inherently
disruptive to the environment. Quarrying is a form of mining similar to open pit mining,
involving the extraction of useful natural stone from a man-made open pit , a quarry by
cutting, digging or blasting. Quarries are principally used to extract four types of
geological deposits including sand and gravel, lime stones, dolomites, sand stones ,
quartz and igneous and metamorphic rocks. Hard rock is either quarried as solid blocks
or slabs or in the crushed and broken form. The rock or minerals that are extracted from
quarries are generally used for construction purposes. Much of the resource extraction
from quarries is for the rock itself. Quarrying rocks for use as crushed stone and
dimension stone can be accomplished with least or minimum impacts to the
environment, provided the entire extraction, processing and transportation is managed
properly in concurrence with nature. However, if proper precautions are not taken,
quarrying can cause heavy damage to the ecosystem.
For different construction purposes, stones (mainly granite and laterite) are extracted
throughout the State. Extraction of stones leads to large depressions with good capacity
for storage of rainwater. The storage can be increased further by minimum civil work
costing nominal expenditure. This study is meant to explore the feasibility of developing
old quarries for harvesting rainwater and developing the degraded areas for ecotourism.

The state of Kerala is physiographically divided into low land, midland and high land. At
present nearly 10,000 quarries are there in the State of Kerala, primarily used for the
extraction of rubble and its value added products or brick and tile clays. The capital city,
Thiruvananthapuram contributes to a total of 822 quarries including granite, brick/tile
clay, laterite, dimension stone, ordinary sand and ordinary clay for the extraction of
resources from four taluk of the district namely Chirayinkeezhu, Nedumangad,
Neyyattinkara and Thiruvananthapuram (Annexure-I). Most of these quarries after the
extraction of resources are left abandoned thereby making these quarries an eyesore.
These abandoned quarries remained flooded for most part of the year.
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Quarrying results in irreversible ecological fall outs and scars on the environment. The
increasing demands for the construction of roads, railways, buildings etc. have
progressively made the mining and quarrying industry flourish over decades. A viable
option for this is sustainable extraction of the resources in an eco friendly manner. The
direct impacts of quarrying on the land surfaces are usually severe with the likelihood of
destruction of biodiversity within natural ecosystem through the removal of natural soils
and the inhabitant community of plants and animals. Mining is a temporary land use with
finite mineral deposit which will be eventually exhausted. Therefore the major goal of
sustainable rehabilitation or reclamation of a quarry is the maintenance of land use
options for future generations.
The enhanced speed with which population growth, developmental plans and
urbanisation occurs has increased manifold the demand of major as well as minor
minerals. The cycle of demand and supply cannot be broken since that can adversely
affect the growth and development pattern of any nation. Under these circumstances any
move to restrict the quarrying activities is not a viable option. A major source of revenue
to the State Governments would be lost along with basic necessities such as housing,
roads etc. would be affected. This necessitates the implementation of mining/quarrying
activities in compliance to stringent sustainable strategies agreeing to proper EIA studies
and incorporating mitigating and restorative measures right from the inception of the
project plan (Makweba and Ndonde, 1996).

Quarrying involves the clearance of surface habitats, top soil stripping, excavation pits,
enormous solid waste production which begins from the production to the processing
stages. Modern technology and scientifically progressive methods have made it possible
to reduce environmental impacts associated with extraction of hard rocks and to manage
impacts at acceptable levels that do not cause serious harm to environment. Some of the
disturbance created by quarrying is caused directly by the associated engineering
activities such as change in geo morphology and landscaping. The accompanying
impacts include the loss of habitat, noise, dust, vibrations, chemical spill, erosion,
sedimentation and dereliction of the mined site. Disfigurations of the land scape,
degradation of the ecosystem, scaring of the areas which may have been areas of
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outstanding natural beauty or ecological significance are some of the direct negative
implications of quarrying activities. Most environmental impacts of quarrying activities
can be controlled, mitigated, kept at tolerable levels and restricted to the immediate
vicinity of the operation by employing sustainable and environment conscious
operational and management practices (Gunn and Gagen, 1987).
Quarrying often occurs in or near sensitive natural environments, so biodiversity
protection needs to be a key part of the operations environmental management
programme. Due to the continued demand for resources, the depletion of resources in
readily accessible areas and changing technologies and economies in this sector,
quarrying is increasingly being proposed in remote and biodiversity rich ecosystems.
This represents a threat to highly productive ecosystems, posing immense adverse
implications on the biodiversity of the region.
Direct negative impacts of quarrying on biodiversity are fairly obvious which includes
damage or clearing of native vegetation leading not only to direct losses but also to
fragmentation of habitat, rainfall run off from disturbed land leading to soil erosion,
pollution of nearby streams, introduction or spread of weeds including agricultural and
exotic species, pests and disease of native flora and fauna, alteration of ground water
levels through mine de watering, resulting in vegetation impacts and exposure of acid
generating rock or sub soil that leads to contamination of water ways with acid
(Eberhard, 1990).

In spite of set of standards and regulation the general tendency is to leave an exhausted
quarry site unprotected and abandoned. Many of the abandoned quarries left exposed are a
large scar on the land scape and are very challenging to reclaim. The resulting land forms
may be stable or they can be hazardous due to large unprotected drops, rock falls and
landslides. Quarry restoration requires careful planning to minimise environmental damage
to land scape, wetlands and forests. Ideally quarry restoration emphasizes the creation of
naturalised landscapes and is compatible with surrounding lands. Restoration consists of reestablishing biological diversity and resilience to land and its life processes that have been
seriously disturbed or destroyed usually by human intervention. It is essential that the
restoration requirements for all quarries are considered before development commences and
are fully integrated with the working programme. Successful restoration begins at the
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commencement of development and should ideally be phased throughout the working life of
the quarry. Following are the stages of effective restoration,
a. The first stage in restoration is to create a suitable land form appropriate for the
intended after use. The allied requirements at this stage include ground treatment,
soiling, irrigation etc.
b. The treatment of quarry faces is the second step as this is the most visible part of
a quarry. The major aspects of the treatment of quarry face are- developing a
more natural land form that is stable and encouraging vegetation to develop/ to
heal the visual scars.

Abandoned quarries are sites where advanced exploration, mining or quarry production have
ceased without rehabilitation programmes implemented. The land will be left un vegetated
and exposed while waste materials were left in piles or dumped into mine cavities. Quarries
often pose a challenge for restoration efforts, as there is usually little overburden and topsoil
left for establishing plant material. The extraction process leaves exposed rock on the quarry
floor. The major physical and chemical constraints of the growing medium include low
fertility, low organic matter and minimal capacity for soil moisture retention. The
reclamation options are constrained by a limited availability of filling material- where a high
quality rock is overlain by only a thin layer of superficial material.

After use value of abandoned quarries may vary depending on the potential use. The
possible reuse options for quarries include,
a. Water based after uses such as drinking water resources, pisciculture, irrigation,
water sports including boating etc.
b. Land based after uses such as sustainable biomass energy production, medicinal
plant garden, farming of vegetable, tubers and fruit crops, forage cultivation and
livestock farms, education sites to impart knowledge on rocks, minerals and soil to
students, etc.
c. Development after use includes public parks, picnic site development, industrial
development sites etc.
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Kerala State is blessed with plenty of rainfall but increase in population, industrial
development, extensive agricultural practices to attain food security, power generation,
etc has created tremendous pressure on fresh water. Though Kerala is bestowed with
plenty of rainfall and number of rivers, drought and scarcity of drinking water are
recurring phenomena in many parts of Kerala State. Almost 90 % of the annual rainfall
occurs during six months of two monsoon seasons (June-November) and because of
steep slope, considerable rainwater is lost as runoff. This resulted in floods in low lying
areas and eventually, this water reach the Arabian Sea. To cope up with the situation,
more water is drawn from the groundwater sources through dug wells and bore wells
resulting in lowering of the groundwater table which in turn resulted in drying up of
wells. Creation of local water resources is the best solution to overcome the water
scarcity of the area. Rainwater harvesting utilizing these quarries is one of the ways to
develop local water resources at these places.
Geographically inland fisheries have great scope on quarry reuse programmes. The state is
endowed with a total area of about 2,26,274 ha. of fresh water resources consisting of rivers,
fresh water lakes, reservoirs, minor irrigation tanks, ponds, etc. Of these about 1, 30, 000 ha
area is ideally suited for fresh water fish culture among these, 341 ha is offered through
quarry ponds (Harikumar and Rajendran, 2007). Details shown in Annexure-II.

Types of restoration Measures
1. Engineering measures
2. Bio engineering measures
3. Biological measures
1. Engineering Measures
Engineering measures include the removal of tops soil normally 6-12 inch before the
resource extraction. This soil is the life supporting zone which can be effectively reused
for restoration purposes. The second step is the filling of depression resulted by the
extraction. After the extraction these depression can be filled with boulders, rock or any
unusable material from the quarry site. Measures for effective drainage system will be
provided and retaining walls to be constructed to provide necessary support particularly
where there are moderate slopes.
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2. Bio- engineering Measures
The effective bio engineering measures include carpeting with geo- textiles and
mulching. After filling up of the depressions, the top soil collected prior to quarrying will
be spread as top layer. The top soil then should be covered with geo textiles like coir,
jute or by other locally available bio degradable material. This will protect the top soil
from erosion.
3. Biological Measures
The soil obtained from the extraction site, before the extraction proceeds can be
reclaimed with VAM (Vesicular arbiscular mycorhiza) fungi. The saplings of trees and
shrubs should be raised using the microbial inoculum and bacterial strains.
Vetiver Eco engineering is another viable option of biological measures. Vetiver can
thrive well in quarried areas as these areas are often exposed to prolonged dryness or
water logged situation thereby making it a suitable candidate for restoration options.
Vetiver planting is suitable for quarries with vertical quarry walls. Seedlings or root can
be used for the propagation of the plant.
Re vegetation, one of the important aspect of the biological measures require initial
establishment of fast growing grass species. The choice of tree groups used for revegetation purposes can be of marketable species (in vast amounts and on a large scale
according to standard norms), native species (collected near the area to be re vegetated)
and wild cultivable species. Useful tree and shrub species for the quarry area to be
selected based on which species could potentially do well in an area through agroclimatic zone, rainfall altitude and environmental use. Along with this, nitrogen fixing
herbaceous legumes and non leguminous shrubs will be planted at quarry sites to
increase the nitrogen levels of soil. The crop cover provided by annuals and perennials
will offer stabilisation of quarry sites which will take 4-5 years. Once the initial
establishment of perennials is completed and the quarry sites are established, the site
would be ready for plantation of tree species. The plant species selected should have the
capability of rapid colonisation in the area; biomass energy yielding crops are mostly
preferred.
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ECO RESTORATION AND WATER HARVESTING IN
ABANDONED QUARRIES

I

Criteria for selection of study site for eco restoration:

i.

Geographical factors
a.

All quarries larger than 1.0 acre in area.

b.

All quarries located in poramboke land.

c.

All quarries posing hazards and located within 500 m of population centres.

d.

All quarries with perennial source of water.

e.

Quarries, with good access, abutting on the right of way of state roads,
national highways and rail roads.

f.

ii.

Quarries near the banks of rivers.

Factors affecting the Biodiversity Value of Quarries
a.

Development and land-fill.

b.

Isolation and fragmentation of sites.

c.

Lack of conservation management.

d.

Opportunities for tourism development

Isolation and fragmentation of sites results in limited colonisation potential and
vulnerability to inbreeding. Small sites may support only small populations of key
species, and have an insufficient variety of habitats for some species to fulfil their
complete life cycle each year. Isolation and fragmentation could be alleviated by
improving the surrounding habitat quality in order to enable mobile fauna breeding in
quarries to surrounding areas. Lack of conservation management can lead to scrub
encroachment. Some key species may decline or disappear due to loss of early
succession stages. There are important relationships between geodiversity and
biodiversity. Exposed soil and rock types can support important habitats and species, and
exposed landforms can provide places for ponds to develop or birds to nest. A good
number of mosses and lichens are present within the quarries surveyed; these would have
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been amongst the first colonisers on the bare ground and rock substrates. The mosses and
lichens then provide useful micro habitats for invertebrates such as spiders, mites and
other insects. Lichens also recycle nutrients used by other plants and provide further
niches for plant colonisation.
II. Quarry selected for pilot study: Ambalapara, Palachuvadu Quarry in Kakkand
panchayat, Ernakulam district.
Based on these criteria the abandoned quarry at Ambalapara, Palachuvadu in Kakkand is
pinpointed for the pilot study. The quarry is a perennial source of water and is connected
with Edapally thodu but the area is highly degraded. Hence a pilot project to explore the
feasibility of developing abandoned quarries into rain water harvesting areas and
ecorestoration of degraded land is proposed. A site inspection has been conducted and
water samples collected. The details of water analysis are attached (Annexure III). The
Location, geographical details, area, water availability and use pattern is attached (
Annexure IV)
The major components included in this proposal are
1. To propose suitable measures for the restoration of Ambalapara quarry by
analysing land slope stability and other environmental conditions.
2. To recreate quarries and nearby areas to a healthy viable ecosystem and reclaim
degraded land by afforestation.
3. To explore the feasibility of rain water harvesting in abandoned quarries.
4. To create awareness that abandoned quarries can be effectively restored for
various purposes.
The stored water can be used extensively for different purposes and the type of use of
water depend on user pattern of the quarry. The types of uses are for supplementing
drinking water, bathing and washing, irrigating adjacent land, industrial use, pisciculture
or their combination. With proper management of these quarries scarcity of water of the
area can be solved to a great extend. This study is meant to explore the feasibility of
developing old quarries for harvesting rainwater and for reclaiming degraded land by
afforestation.
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Palachuvadu Ambalapara quarry situated in the Thrikkakkra Grama panchayat of
Ernakulam district lies close to the Edapally thodu (Edapally canal). The quarry is
having an area of ~5 hectors with a depth of approximately 15m. The estimated capacity
of the quarry to hold water is ~7.5x108 litter. The details about the quarry are given in
Annexure V. Edappally thodu is a major canal that connects the Muttar river on the
northwest with the Chithrappuzha on the southeast. Before urbanization reached the
present levels, this canal was the chief commercial link of Edappally. It functioned as the
boundary between erstwhile Travancore and Kochi kingdoms. The water was reportedly
less turbid and was used for fishing, irrigation, recreation and navigation etc. At present
NH-47 has cut the canal into two halves. The northern half is in a very bad shape by
siltation, unwieldy outgrowth of weeds, solid waste disposal and neglect. The southern
half is comparatively better off. Since agricultural activities have tapered off water is not
any more used for irrigation. This canal marks the eastern geographical boundary of the
metropolitan area. To the east of this canal the lateritic midland undulations become
more pronounced. The alluvial bars and associated wetlands in between Edappally thodu
and the backwaters are being subjected to anthropogenic modifications as part of
accommodating the demands of urbanization.

Quarries can support a diverse mix of habitats and substrates as exposed rock faces,
nutrient-poor soils, a diverse range of available niches, and closeness to large areas of
semi-natural habitat contribute to the potential unique biodiversity value of quarries. The
reservoir will also be beneficial to local communities that often face water scarcity and
can use the reservoir for agricultural irrigation and fish cultivation. The Edapally thodu
helps recharging the underlying aquifer, raising the water table which increases the
vegetation in the surrounding area. Hence a structured questionnaire (Annexure IV) is
prepared to get pertinent information about the quarry. Information collected are area and
capacity of the quarry, cropping pattern and population around the quarry, number of
beneficiaries, user pattern, types of uses.
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Rehabilitation of Amabalapara quarry will be taken up taking into account:
 Local Biodiversity and ecosystems
 Landscape
 Future land use

 Reshaping the quarry to harvest the rainwater for drinking water purposes or to

irrigate nearby agricultural fields.
 Biofencing with vetiver grass along quarry along with locally available plants.
 Planning of hydraulic revitalization (such as communication channels with the

river) according to the maximum depth foreseen for the quarry.
 Planting of riparian vegetation along the banks of Edapally thodu for a distance

of 1 Km on either sides.
 Construction of nature trails, butterfly garden etc.
 Construction of phytoremediation modules that intercept the surface waters in the

channels that direct polluted waters to the quarry system. The natural filter
function performed by the macrophytes can be used for the breakdown of
pollutants that enter the quarry basin, by the planting phytoremediation plants
along the feeding channels.
 Develop Flagship quarry sites for conservation and educational value.

The river water quality has been greatly influenced by the discharge of domestic,
industrial waste waters besides agricultural runoff. Introduction of different wastewaters
into the river in large quantities not only alters the environment but also influence the
aquatic communities. The largest part of the area supports only sporadically growing
thorny bushes and shrubs. A nature trail around the quarry and on the banks of the river
will be established with information sites located at strategic points. The area adjacent to
the quarry will be restored with soil and planted with recommended native species, based
on the results of a biodiversity study. The first step in any restoration programme is to
adopt physical methods to reclaim the area like easing of slopes, terracing, levelling,
construction of retaining walls etc to make it conducive to interventions for restoration.
Identification of constraints in seed germination, species establishment, screening of
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suitable legumes, forage trees for nitrogen enrichment, will be done. Reclamation of
erosion prone and steep areas, and biological stabilization methods will be undertaken.
Plantations will stress on multi species and bird attracting trees. The presence of the
highest predator birds like kingfisher on the water-body will be taken as indicator of
good health.

Module 1: Base line data collection
The first step in the restoration process was determining the base-line data; these
included studies of
1) Substrate conditions in the excavated areas– pH, substrate hardness etc., to
determine the thickness of soil to be re-spread and water analysis to suggest
appropriate water treatment systems.
2) Local land-use patterns – typical crops, fodder requirements, availability of water
for irrigation; and detailed land use patterns.
3) Vegetation planning i.e. the vegetation best suited to the local environmental
conditions. The inventory should be as wide as possible, encompassing all – or at
least the most sensitive – habitats and species present on site, as well as actual
and potential impacts upon them.
Module 2: Cleaning and desilting the quarry
The large water body will be desilted and cleaned to attract many birds from other areas,
including ducks, cranes, hornbills and sometimes kingfishers. Connect the rehabilitated
area to surrounding habitats such as Edapally thodu, to increase the value of the
rehabilitation for particular species. One of the key aspects of the quarry restoration
scheme will be the creation of rain water holding reservoirs. The water bodies will also
act as focal points of the re-establishment of biodiversity.
Module 3: Afforestation
This module aims to re-establish key local, and possibly rare, species – by designing
habitat restoration. The species composition and the layout of the plants to be planted are
based on: Riparian vegetation for reconstruction and enhancement of the general river
ecosystem; Flowering plants for creation of suitable conditions for the settlement of
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Birds, butterflies, and other pollinator species. Planting of appropriate local native
species – to make the rehabilitation as self-sufficient and natural as possible, as well as to
help preserve particular rare local plants will be done in as natural and as diverse a way
as possible – to mimic the pre-site habitat (for restoration), maximise the biodiversity
benefit (for rehabilitation), minimise erosion and increase nitrogen fixation.
Selection Criteria for Plant Species and suggested species
Seed mixture should be composed of:
1. Species naturally present in the direct surroundings of the degraded site and species
that naturally develop in comparable sites adding such species in the seed mixture
helps reinforcing the chances of their establishment and further on-site colonization.
2. Species absent from the direct surroundings of the site but whose ability to colonize
in comparable environments is indicated by their presence in similar degraded sites.
3. Broad spectrum species that have the ability to colonize various types of ecosystems,
described as “all purpose” species. Those species will ensure rapid vegetation
development. 4) Seed Mixtures of Grass and Legume.
4. Grasses are more tolerant to adverse pH and moisture conditions than legumes.
Nitrogen fixing species are preferred as it enriches soil nitrogen. Grass and legume
mixtures of native vegetation can be used. Grass should be a local perennial with
fibrous roots preferably a forage.
5. Vetiver Eco-restoration: Vetiver (Vetiveria zizanioides; local name: Ramacham)
grows well in landfills and quarries. It resists prolonged dry spells or waterlogged
situations and is an ideal species for quarry restoration programmes. Vetiver grows
up to 1.5–2.5 m high, its crown stays in clumps and its stems are erect, strong and
hard; therefore the plant can easily form hedgerows when it is planted densely along
the contour. Vetiver has deep, massive and rapid-growing roots, which can grow
down to 2–3 m in one year and at most, down to 5 m or so 2–3 years later. Moreover,
the roots have great tensile strength and keep soil stable even under the condition of
heavy downpours or flood, toxicity of heavy metals or organic pollutants. It can resist
long-term dry or water-logged or flooding, adverse conditions and can grow
permanently under the condition of partial submergence and resist at least 100-day
complete submergence.
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Vetiver can be combined with some local plant species, including trees, shrubs,
grasses and climbers with characteristics of strong resistance and widespread
adaptation. It not only rapidly covers barren lands and produces good afforestation
efficiency, but also beautifies the environment. Vetiver also forms a permanent “biodam” that can effectively holdup runoff, sand, litter, and prevent landslide. Thus the
layer upon layer holdup from underground to earth’s surface firmly fix soil and
water, and offer a relatively good habitat to the growth of other species
6. In order to develop an appropriate revegetation species list for the site consideration
should also be given to the relevant floristic community, local environmental and site
conditions, ease of propagation and likely availability of species from regional
nurseries. Leguminous herbs will also be planted to form a stable soil nutrition
system through the mutual effects of vetiver, legumes and defoliating species. Select
trees and shrubs with the characteristics of ornamental value and strong resistance,
some defoliate and some evergreen, to be used as the main species. After finishing
the planting of vetiver, other covering plants and creepers can be planted. Apart from
these, small shrubs will also be planted at a distance of about 2 m and trees at the
spacing of 1–3 m. Flowering trees will be preferred to attract more birds – which also
help in dispersal of the seeds. They support a large number of insects that come to
feed on the fruit as well as birds that come to feed on these insects and fruits. Thus
these trees provide habitats for a very large diversity of organisms – almost as a
complete ecosystem
Methods of Replanting
Sowing seeds in-situ: Planting nursery raised seedlings using microbial inoculums like
VAM/bacteria for easy seedling establishment. Transplanting of individual species of
natural vegetation from surrounding areas will be adopted.
Use of Organic Wastes and Compost for Remediation and Restoration: Biodegradable
organic town waste can be utilized. It provides a balance of nutrients, organic matter, high
water retention capacity, aeration, and an ideal condition for establishment of plant species.
Actively remove and control invasive exotic species: To ensure that the rehabilitation
project does not inadvertently encourage the spread of such species, and also because
any invasive exotics already present may otherwise undermine the project.
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Local fauna: The vegetation of quarry sites will be modelled to provide a suitable
environment for a rich and diverse assemblage of insects, invertebrates and amphibians.
Bird feeders, birdhouses, shallow water baths will be installed to lure native species back
to the area that were impacted by mining activity. The various birdhouses will include
eco-friendly structures. Restored fauna will include several different species of
dragonflies that are especially indicators for gauging the health of the water body. The
restored quarry will function as a sanctuary for dragonflies, and other species like
butterflies and grasshoppers. It will also serve as an oasis for native birds providing them
with fresh water, food and nesting materials. Sign boards will be set up displaying
images of birds for public awareness.
Butterfly garden: Butterfly gardens can be set up in any location by introducing butterfly
host plants and by recreating suitable habitats. Citrus, Albizia, Cassia, Cinnamom,
Aristolochia, Milk weeds, Tylophora, Wattakakka and Mussaenda are the common larval
host plants that can be introduced for attracting various butterflies found in Kerala. Ixora,
Lantana, Mussaenda, Marigold, Cuphea, Zinnia and Clerodendron are some common
nectar plants favoured by many species of butterflies. Common Mime, Common Rose,
Crimson Rose, Lime Butterfly, Blue Mormon, Southern Birdwing, Glassy Blue Tiger,
Blue Tiger, dark Blue Tiger, Emigrants and Grass Yellows are some butterflies that can
be easily sustained. As the butterfly population increases, a variety of organisms
including Preying mantis, spiders, lizards and birds also colonise the area leading to a
stabilization of habitats and better functioning of ecosystems. Habitats having bright
sunshine, shade, bushes, streams and ponds, lianas and tall trees are preferred by specific
groups of butterflies.
Environmental education: Educate local residents, visitors and staff – to ensure wide
understanding of, and involvement in, the planning and implementation of
rehabilitation/restoration projects. The BMC will provide residents of the basin with
accessible local watershed information and ongoing information about watershed
management through community workshops. The BMC will identify priority locations
for the installation of interpretive signs and other infrastructure that educates the public
and attracts tourists to the area
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Life form

Common name

Scientific name

Annexure

Annexure

Overstorey (trees) plants

Density
Max
Min
750

400

Shrub, > 5m tall

1500

500

Medium Shrub, 1-5 m tall

1500

500

Grasses

Water is one of the increasingly scarce and valued resources across the globe. In this
context, quarries are one of the viable options to collect the rainwater and it’s effective
after use.

To improve the local level water conservation measures through quarry restoration
programmes.
1) To conduct detailed feasibility study for utilising the dead quarries into Rain
water harvesting systems.
2) To suggest suitable cost effective construction techniques to increase the storage
facility and to expand the ground water storage and recharge mechanisms.
3) To motivate local bodies for implementing the project and extend technical
assistance to local bodies during the implementation of the project.
4) To recommend suitable treatment methods for the harvested water such as
Reverse osmosis if required.
5) Establishment of a pumping mechanism, a reverse osmosis purification system
and distribution system.
Quarries source or receive water from the natural environment in a number
of ways:
1) Water which falls directly into quarry voids as rainwater.
2) Groundwater seepage.
3) “Run-off” where the quarry is bordered by higher adjacent land.
4) Road run-off entering a site at the quarry entrance.
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Rainwater harvesting structures
Abandoned quarry pits can be used for harvesting rainwater and also for recharging the
groundwater reservoir in an area. The reuse options can be classified into:
1) Use of water in abandoned quarry pits for irrigation: The water collected in the
abandoned pits can be used for irrigating garden lands in adjacent areas. Both
rainwater falling directly into the pit and seepage into the pit from surrounding
areas can be collected and used. Storage of water in some pits can be increased
by collecting surface runoff in addition to the rain falling in the pit. This should
be done only if there is no possibility of destabilization of quarry walls by the
seeping water
2) Drinking water supply: Where conditions permit, water accumulating in quarry
pits, after pre-treatment can be used for drinking water supply to small
communities. In places with minimum chances of pollution, collection of surface
runoff in the pit can also be considered for this purpose if facility for proper
treatment of the water is provided. To assess the scope of using the water for
drinking water analysis was conducted , results presented in Appendix. The water
can be utilized for drinking purposes after cleaning and desilting of quary and
appropriate water treatment techniques through reverse osmosis. Aquatic
organism: Aquatic organisms mainly fresh water fishes will be introduced into
the water for maintaining the quality.

 Formation of an advisory body.
 A State Level Advisory Body should be constituted with the participation of

Mining and Geology Department, State Pollution Control Board (SPCB),
Fisheries Department, Tourism department, Kerala Water Authority (KWA), ,
BMC , Fisheries Resource Management Society (FIRMA), Geologists,
Agricultural Department, Civil engineers from PWD along with Kerala State
Biodiversity Board (KSBB).
 Stake holder Participation.
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 Stakeholders

include local land owners, government agencies, NGOs,,

community based organisations, users of the land or other nearby natural
resources, interested private companies etc.
 Opportunities for public in restoration programmes.
 The quarry restoration schemes offer a number of opportunities to the public in

its various stages such as planning and management, nursery management and
plant rising, fish cultivation, planting and maintenance, utilisation and harvesting,
monitoring and evaluation.
 Implementation.
 The Kerala State Biodiversity Board will co ordinate the activities of BMC and

also ensure the assistance and expertise they need from various departments. The
project will be implemented under the overall supervision of Kerala State
Biodiversity Board.
 The BMCs will be responsible for the designing of restoration plan including

design, estimate, implementation and future maintenance of the site. The master
plan prepared by the Panchayat will be approved by the State Level Advisory
Board and can avail technical expertise, if needed, from the above said
organisations. The economic benefit obtained from the restoration programme
may be deposited to Biodiversity Fund so that the amount availed from various
organisations can be refunded through the income generation programmes.
 Cleaning and desilting of the quarry will be undertaken with the help of LSG and

through Mahatma Gandhi Rural Employment Guarantee Scheme.
 Monitoring and Evaluation.
 A joint monitoring committee under the Chairmanship of KSBB will be

constituted to evaluate the implementation of the proposed projects. The
chairman of the committee will have the power to assign various activities to the
members of the monitoring and evaluation committee for the proper functioning
of the result oriented programmes.
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It is expected that the following outputs will be observed following the above
interventions to ensure the successful implementation of the restoration programs.
 Improvement in biodiversity status and restoration of the degraded ecosystems.
 People experiencing water shortage have better access to drinking water and
improvement in living conditions. Also, improvement in water storage and
recharge mechanisms.
 Conservation and promotion of native fishery resource through restoration of
degraded systems.
 Improvement in livelihood benefits and the ecosystem.

i.

Awareness programmes to be conducted through the supervision of BMCs.

ii.

Govt. should frame suitable legislations for restoration of quarries which is left
abandoned for more than a fixed period of time after the mineral extraction. The
restoration programmes for such quarries will be proposed after assessing the
priority analysis.

iii. The minimum period of quarrying licence granted should be fixed by strict
regulation.
iv.

There should be strict regulatory framework for quarry operators. Licence should
be given to those quarries which already included necessary steps for restoration
after mineral extraction; this should be planned and done simultaneously with the
resource extraction process.

v.

A fixed amount of revenue obtained from various rehabilitation programmes
should be deposited to State Biodiversity fund to promote various conservation
programmes.
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Name of Taluk

Types of Quarrying material
Granite Brick/Tile Laterite Dimension Ordinary Ordinary
Clay
Stone
Sand
Clay
169
17
28
4
1
--

Chirayinkeezhu
Nedumangad

199

8

--

--

1

1

Neyyattinkara

184

53

--

7

35

--

Thiruvananthapuram

96

--

--

--

18

1

Total

648

78

28

11

55

2

(Source: Department of Mining and geology, Govt. of Kerala)

1.

Private ponds

35,763

Area
(Ha)
21,986

2.

Panchayat ponds

6,848

1,487

3.

Quarry ponds

879

341

4.

Holy ponds

2,689

480

5.

Village ponds and other water holds

185

496

6.

Irrigation tanks

852

2,835

7.

Public sector freshwater fish farms

13

85

8.

Freshwater lakes

13

85

9.

Rivers

44

85,000

10.

Check dams

80

259

11.

Bund/Barrier/Anicut/Shutter water holds

70

879

12.

Reservoirs

53

42,890

No. Type of water body

Nos.

Sub Total

158358

13.

Kole lands

17,000

14.

Kuttanad padasekharams

35,000

15.

Paddy fields in Palakkad

1,20,000

Total Area Estimated

3,30,358
http://www.fishnetkerala.gov.in/
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Report of the analysis of quarry water
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I. General
A. Location details
1. Name of Place
:
2. Panchayat/ nearest town & distance :
from quarry:
3. Ownership of quarry and nearby :
locality
4. Population near the quarry
:
5. Source of water supply in nearby :
locality
6. Status of Edapally thodu (Area, :
Connectivity
to
Periyar
river,
Pollution)
B. Geographical details
1. Soil/rock type of the locality
:
2. Land use in surroundings of quarry
(Agricultural/Residential)
C. Quarry Dimensions and details.
I. Dimensions
1. Length x Breadth
2. Depth of quarry (Average)
3. Vegetation in quarry
4. Land connecting the Quarry and
Edapally thodu ( Area, Vegetation,
Ownership)
II. Water availability
1. Water depth
During Monsoon
Non-Monsoon

Palachuvadu Ambalapara quarry
Thrikkakara Municipaltiy, Kakkanad (2 km)
Private/ Puramboke
500 (in 0.5km radius)
Water supply from Kerala State Water
authority and wells.
4 acres, Connected to Muvattapuzha in North
and Chitrapuzha in South. High level of
pollution from the residential area

:

Appears to be sandy loam with huge rocks
already used up
Residential with barren lands nearby. Bye
pass connecting the Airport highway is
coming up in this area.

:
:
:
:

~250 m x ~150 m = 37500 Sq m
15 meter
Algae/ weeds/ Eichornia
250mx10m = 2500 sq m, mostly herbaceous
weeds, Revenue land, Private property

:
:
:
:

Data deficient
200 ft.

2. Depth of silt/filled earth
10 ft.
3. Water source
Rain water and subsurface water
4. Quality of water
1. Colour
: Muddy
2. Smell
foul smell
: Slightly turbid
3. Turbidity
: Test report attached (Annexure III)
4. Water Analysis
III.Present use
1. Category of use (Private / Public /
Mixed use)
2. Drinking and Domestic/ Irrigation
IV. Provide a sketch of Quarry and Surrounding area
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Ambalappara Quarry- Google GIS image

List of some common Riparian plants of Kerala
Sl.
No.

Plant Name
(Scientific)

Trees
1
Adenanthera pavonia
2
Aegle marmelos
3
Albizia lebbeck
4
Albizia procera
5
Alstonia scholaris
6
Aporosa lindleyana
7
Bauhinia malabarica
8
Bombax ceiba
9
Calycopteris floribunda
10 Canarium strictum
11 Cinnamomum riparium
12 Ficus exasperata
13 Ficus glomerata
14 Ficus religiosa
15 Garcinia gummi-gutta
16 Glyricidia maculata
17 Gmelina arborea
18 Helicteres isora
19 Hibiscus tiliaceus
20 Holigarna arnottiana
21 Homonoia riparia
22 Humboldtia vahliana
23 Hydnocarpus pentandra
24 Lagerstroemia reginae
25 Macaranga peltata
26 Machilus macarantha
27 Ochreinauclea missionis
28 Pongamia pinnata
29 Strychnos nux-vomica
30 Syzygium cumini
31 Tamarindus indica
32 Terminalia arjuna
33 Terminalia bellerica
34 Terminalia catappa
35 Thespesia populnea
36 Vateria indica
Shrubs/Climbers
1
Acacia caesia
2
vetiveria zizanioides
3
Cassia absus

Vernacular Name
(English/Malayalam)
Manjadi
Koovalam
Vaka
Karimthakara
Ezhilampala
Vetti
Arampuli
Elavu, The cotton tree
Pullanni
Thelli
Attuvayana
Therakam
Thondi
Arayal
Kodappuli
Cheemakonna
Kumbil
Edampiri-Valampiri
Velipparuthi
Charu
Puzhavanchi
Karappongu
Marotti
Manimaruthu
Vatta
Kulamavu
Attuvanchi
Meennari, Ungu
Kanjiram
Skeel, Njaval
Puli
Neermaruthu
Thanni
Indian almond
Poovarashu
Vellappayin
Enja
Vettiver, Ramacham
Thakarakeera
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4
Eupatorium odoratum
5
Glycosmis pentaphylla
6
Hyptis suaveolens
7
Justicia gendarussa
8
Sarcostigma kleinii
9
Pandanus odoratissimus
10 Pandanus thwaitesii
11 Strychnos cinnamomifolia
12 Tiliacora acuminata
Herbs/Grasses/Instream vegetation
1
Axonopus compressus
2
Bambusa bambos
3
Bambusa vulgaris
4
Colocacia esculenta
5
Cynodon dactylon
6
Dendrocalamus strictus
7
Eclipta prostrata
8
Cymbopogon flexuosus
9
Nymphaea sp.
10 Ochlandra wightii
11 Pothos scandens
12 Valisneria
13 Sagittaria guayanensis
14 Ziziphus oenoplia
15 Hedyotis corymbosa
16 Bacopa monnieri
17 Brachiaria mutica
18 Cymbopogon caesius
19 Tribulus terrestris

Communist pacha
Panchi
Vathamkolli
Odal
Kaitha
Kattukaitha
Madhurakanjiram
Vallikanjiram

Thorney bamboo
Golden bamboo
Wild Colocacia
Karuka
Solid Bamboo
Kaiyonni
Nayankana pullu, Kodipullu
Waterlilly
Etta
Paruvakodi

Thudali
Parpadagapullu
Brahmi
Paragrass
Inchipullu
Njerinjil
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Budget for Rejuvenation and reconstruction of vegetation around the quarry

1

De silting/ Cleaning of quarry

Amount
( Rs)
75,000

2

Planting of Vetiver grasses

1,00,000

3

Planting of surface covering vegetation

1,00,000

Sl. No

Item

( Grasses and legumes)
4

Planting of trees and riparian vegetation

1,00,000

5

Construction of nature trails around the
quarry

1,00,000

6

Construction of eco friendly bird houses

50,000

7

Establishment of butterfly garden

2,00,000

8

Bioremediation/ promotion of aquatic
plants for bio filtration

2,00,000

9

Awareness Programmes

50,000

10

Contingency expenses

25,000

Grand Total

10,00,000

Proposed time frame

Base line data collection

Time
duration
One month

Cleaning and desilting

Two weeks

LSG

Introduction of fresh water fishes

One week

BMC/LSG

Procurement of planting materials

One month

Quarry bank stabilization by Vetiver

Two weeks

LSG

Planting herbs, shrubs along quarry
face

One month

LSG

Creation of nature trails, sign boards

One month

KSBB/BMC

Bird houses

One month

KSBB/BMC

Butterfly garden

Six months

KSBB/BMC

Planting of vegetation on banks of
Edapally thodu

Two months

LSG

Depends

BMC

Planned activities

After care and maintenance
Environmental education

Progress so far
Data collected

Implementing
agency
KSBB

KSBB/BMC
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