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ABSTRACT

A quarry is an area from which rocks such as marble, limestone, and granite are extracted for
industrial use. Once depleted of their desired resources, quarries are frequently abandoned. The
resulting gaping holes can fill with water and form dangerousylakes while others are turned

into unsightly landfills. This paper discusses a case of the Vetal tekdi stone quarry (ARAI) which

Is an example of the adaptive reuse of an abandoned stone quarry. The research was conducted for
understanding the positiaad negative experiences faced by the people who regularly visit ARAL.
This study examined the various challenges faced by the visitors, the facilities that were lacking
according to them and the possible interventions that will enhance the experieticewsitors.

A gquantitative and qualitative research methodology was adopted. A google form survey method
was employed to get insights from respondents from Pune city. The experiences, challenges and
the opinions shared by the respondents were highighhe various issues faced at ARAI
considering the parameters of safety and security, vandalism, ambience, cleanliness and ease of
way- finding. The findings of the study can be applied to develop the nature trail along ARAI stone
quarry and in turn setig an example for the adaptive reuse of abandoned stone quarries.

Metamorphosis ishange of physical form, structure, or substaAcquarryafter it is exhausted
of its material content, traditionally is then abandoned by the owners and it leavepagemic
scars on the land and the ecosystem around it.

The objective of this thesis is to encourage the metamorphosis of an abandoned stone quarry and
the nature trail around it into a biodiversity park.

KEY WORDS- Reclamation ofAbandoned stone quies, interventionsyetal Tekdj Pune cityBio
Diversity park,adaptive reuse
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1.0 INTRODUCTION

A quarry is an area from which rocks such as marble, limestone, and granite are extracted
for industrial use. Once depleted of theisired resources, quarries are frequently abandoned. The
resulting gaping holes can fill with water and form dangerous quarry lakes while others are turned
into unsightly landfills. When quarries are in close proximity to urban environments, inhabitants
are subjected to pollution and noise, and the undeniable eyesore of an abandoned quarry remains
long after excavation is completed. Sustainable redevelopment has become a shining solution for
these abandoned, resoutepleted quarries. Redeveloping thegarges will enhance the soeio
cultural and economical values of the place where the quarry is located. In this research paper, a
case of ARAI in this respect is studied.

2.0 BACKGROUND

Vetal Hill (ARAI) is a part of Bhamburda Van Vihar located on thetem side of Pune Municipal
Corporation  within  the city limits. Vetal Tekdi is prominent and is visible
from PashanPanchavatiChatturshrungand other parts of the city. It has two spEsrgusson College
Hill andChatturshrungHill . Thereis one access road leading up the hill from the south. This can be used
to access thAutomotive Research Association of Indimmpus located on the hill. There is a lpub
parking lot also located along this road, however access is restricted to this between 8:30 am and 5:30 pm.
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Fig 17 Google image of ARAI stone quarry with different spots
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Fact file:
Vetal Hill, Pune

Reservation Forest

Type of forest The natural dry vegetation has a dry deciduous nature, without tall trees and with
medium sized trees and shrubs.

Rock type Basalt
Site area 5.9 Ha

Depth of the quarry hole 12 mts.
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3.0 LITERATURE REVIEW
3.1 SYNOPSIS OF ALLIED RESEARCH PAPERS

The research papers have been written on the basis of various case studies of the existing
quarries and their condition as of now. The case studies are from various parts of the globe and the
way people perceive these as natural landscapes is also redarded of the studies papers, a
mult-cr i t eria decision analysis approach was ap
least appropriate response.

The paper, 6Quarries: From Abandoned to F
Miguel Amadoand José Carlos Kullberg talk about an innovative matrix of schemes to classify
the existing fundamental methods of recovery. For this effect, the investigation was proposed to
be an instrument to improve the knowledge in the scientific and theorettaissdlanking the
practical understanding. The key question discussed in the pap&eigi | | it be possi
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Il nvestigate and derive new methods of rehabi
paper also discusses a brief history ofrib&on of quarry reuse and the new valve of industrial
landscape(Katia Talento, 2020)

Anot her paper, ONo |l onger just a hole in t
to encourage the rehabilitation of land dibed by quarrying by making the areas suitable for new
sustainable land uses. The author has examined cases that successfully transformed resource
depleted quarries into commercial and residential communities, and discussed how further to
improve future rdevelopment of quarries with greater consideration to environmental impact and
biodiversity. The paper also discusses case studies to include each serve as examples of different
methods that the successful adaptivase of quarries can follow. The fivases are each located
in a different geographic locatiénthree in the United States and two abfaohd vary in the
time in which the projects were undertaken. The abmeationed case studies include
Brownstone Park, Quarry Falls, Bellwood Quarry, Butchadrdens, Groundscaper Hotel.
(McCandless, 2013)

The research paper, 6The Landscape Attrac
El Obi eta Baczy Eska, Mar ek W. Lorenc, Ur szul
attradiveness of shape form in abandoned quarry areas, as well as for indicating social interest in
the areas in terms of their attractiveness. Methods used for the research are as follows: the semantic
di fferential techni que ¢énadpsnethadahdlthe chethOdofjpointd 6 s
bonitation. In order to verify the procedure suggested, 10 objects (quarries) located in the area of
the $l n0a Landscape Park with its buffer zone
partial criteriaand integrate them with the criteria of e sting methods, which are the basis for
developing the procedure of abandoned quarry landscape attractiveness, the given three research
methods were used in the paper, after modifications of a proceduredctiatiness evaluation.
(Ka¥mierczak2, 2017)

60Study on sustainabl e | an d-sAnaxampledzeushag n o f
ecol ogi cal par k i n Xwanbap3I006g Yastranat Li Le havebdyscussédu D o
about theunavoidable activity of mountain mining in the process of underground construction in
cities of China. They have listed some of the problems of excessive increase in the number of
quarries namely destruction of vegetation, landscape, biodiversity antbgg. The authors have
analysed and studied the landscape design of Zhushan ecological park in Xuzhou, and then
explored a scientific and practicable approach to the ecological restoration and landscape
reconstruction of the mining quar§Zhu Dongdong, 2009)

Multi-Criteria Decision Analysis for an Abandone®uarry in the Evros Region (NE
Greece) written by Sapfo Tsolakiaka , George D. Bathrellos and Hariklia D. Skilodimou
identified the impacts of abandoned quarries taneixamine scenarios for their restoration. Two
quarries were selected as case studies, which are located in the Evros Region (NE Greece). The
Opr omet heed maiterlaaetisian analgsis apprbathi and was applied to rank the
alterative scenasis . The results show that the fAdo nott
guarries. In terms of socieconomic impacts, both abandoned quarries are affected by illegal
extraction of aggregates. The complete lack of security in both quarrieshheden the illegal
dumping of urban waste within the quarry area. More over the lack of quarry fencing
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endangers the lives of inhabitants or visitors because of the possible failure of existing slopes.
(Sapfo TsolakiFiaka, 20.8)

All the five papers prove that sustainable redevelopment is a solution for abandoned,
resourcedepleted quarries that benefits everyone. By encouraging the rehabilitation of land
disturbed by quarrying, society can remedy the negative effectmtbfopogenic industrial
activity. The redevelopment of quarries can both benefit humans and lessen the environmental
impact of quarrying without removing quarrying as a global and regional industry. Rehabilitation
of quarries can yield so many positive ishceconomic, and environmental that it only makes
sense that they should be reintroduced into society after their resources are depleted. Although
remediation is a costly feat for most quarry sites, the benefits seen in the cases that have been
presentedlisplay how the costs will be outweighed by benefits, and adaptivsershould be
undertaken as measures to make our cities more ecologically healthy and aesthetically pleasing.

The research papers written in the past state examples of case stutiepiafties that are located
outside India. Very less research regarding the study regarding the redevelopquantie$ has
taken place in the Indian conte®,a case of ARAI, a stone quarry located in the city of Pune in
India is taken up for thistsdy.

3.2 REVIEW OF THE RELATED NEWS ARTICLES

News articles regarding fihe threats in ARAI 1

3202021 18 oo sl pee

k, which had her shoes. and fled, she

someone was coming towards them, he picked up her purse, cell pl
said.

THE TIMES OF INDIA
19-year-old student raped on hillock in Pune

oliing on the hillock. With their hel| to search for the suspect but he could

om-mate. She also contacted her

ince it was late in the night, she did not approach the police immediately. On Thursday , she went to
, who advised her to lodge a cor

ery) of the Indian Penal Code,” s

station. A teacher of the i where the woman studies said, She confided in me about the incident and | directed her 1o a woman

teacher as | felt she would be mere comfortable talking to her about it”

ith the Deccan Gymkhana police

ng her book. "
le kept repeating “paisa paisa' (money) in
nt said.

man grabbed her from behind and gagged her so that she could not raist
Hindi. When she tried to hold on to her purse, the suspect snatched it fro

dragged her about 1 feet away from the spal

d forcing himself on her. Howewe

Wpsitmesafind aine alfmes.carvclpare:19.yoar ald siudzn psd on ilkick i purcitticlzshevsri: B4 T.cs

Fid Nevasrt1 cl e no. 1
S 0 u f Ténmees of India

A news article From the Times of India dated Feb 2015 reports a case of sexual assault and robbery
that happened post sunset at around 6:45pm. The victim was 19 years old and alone when the
incident happened.
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News articles regardahgrébherahlteats in ARAI

THE TIMES OF INDIA #Da mt go alone forany

s . . . A activity on the hillocks during
Pune: Techie strolling with kin on Vetal Tekdi robbed of s
Rs 7,000 e

TNN Jec’4,202C, 04.25 AMIST ®incase of an emergency,
contact the police

PUNE: An IT professional from Bavdhan, who had gone for a stroll with his control room
wife, four-year-old daughter, and sister-in-law near the quarry on Vetal = police
Room Number  LoLGd
1

Tekdi, was threatened by a man with a broken liquor bottle and robbed of

Rs 7,000 around 11.30am on Saturday. The victim later lodged a complaint awhatiop tumber Jurendl
with the Chatushrungi police. | 8975283100 m""""‘.w
from the
hills after Tpm

minpast too, walkers have :

been robbed, some have been Local police and the crime branch team patro the hil. We:
attacked and women have ‘suspect the involvement of the duo from the locality at the
been harassed by lumpen bottomof the hill

elements ~ An officer from the Pune police crime branch

There have been several incidents of people being accosted, robbed and threatened in the past while on their walks on Vetal
Tekdi and the surrounding hillocks, prompting the Punc police to issue warnings, intensify patrolling, and nab the offenders.

When contacted, the victim told TOI that he usually visited the hillock in the early morning hours when there are many people
going up or down the hill

“On Saturday, we went to Vetal Tekdi a little late, around 11am as | had some work to complete. There was no one except for
the four of us on the hillock. We reached a spot near a quarry on the top around 11.30am. We noticed two men near the water.
Bath of them appeared drunk, and we ignored them,” he said,

wasome 22

wstoms i

FidgNewsrti 2l e no.

S 0 u ¥ Ténmees of India

Another news article from the Times of India dated Dec 2020 reports a case of robbery of Rs.
7,000 that happened at around 11:30am in the morning. The victim was an IT professional and
was with his wife, foyearold daugher and his sistein-law when the incident happened. TOI

mentions other news articles of theft that have been registered with the police (two from 2016 and

one from 2018).

The police have also issued guidelines asking people to go in groups andtayniotthe
premises after 7:00pm. Police officers have stated that the suspects involved in such cases belong

to the locality at the bottom of the hill.

®Do not go alone forany
activity on the hillocks during
odd hours

sAlways goina group

# Do not carry valuables with
you while going to such places

®Incase of an emergency,
contact the police
control room

FOR YOUR SAFETY, GO IN GROUPS non

i uging
= WhatsApp Number
| 8975283100 fhaperie

from the
hills after Tpm
uin past too, walkers have =% —s
been robbed, some have been Local police and the crime branch team patrol the hill. We
attacked and women have suspect the involvement of the duo from the locality atthe
been harassed by lumpen bottom of the hill
elements ~ An officer from the Pune police crime branch
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News articles regarding the threats i n ARAI

PUNE NEWS The teenager had come to the hill with friends and he was wearing sports shoes. His friends told
Teenager falls into quarry off Vetal Tekdi, fractures Ieg the officials that his foot slipped and he fell.
Officials of the fire brigade rushed to the spot and rescued the teenager from the water body at “The children who generally come to run in that area came to my office near the tower and
bottom of the stone quarry informed me. I went down and found him in the water body. We moved him around 30-35 foot and
took him to the opposite bank because the water was deep on the side where he fell. His right leg
By Shalaka Shinde | Hindustan Times, Pune was fractured. So, one of the men held his leg. Before entering the water, T had informed the
PUBLISHED ON JAN 04, 2021 06:53 PM IST control room. He had hit his back and his head,” said Bhavekar.

MORE FROM THIS SECTION < >

@ Hindustan Times @ Hinhustan Times @ Hinhustan Times DOH

Lockdown rumours wear Non-Covid patients in Fuel prices drop in Pune Late ar
heavy on gym business in Pimpri-Chinchwad suffer for the first time In 5 duped
Pune due to unavailability of months online

doctors at hospitals

The visitors who regularly visit the trail said that incidents like this one are rare.

“Vetal tekdi is generally a safe place unless someone takes undue risks. A lot of youngsters go
(s are. However young children, should always be accompanied
te, a regular visitor at Vetal Tekdi.

there regular
by an adult,”

: l
id Sushma Da

However, the fire brigade official said that he gets two-three such cases every year.

“T'here is a sign post board, but people try to peep and enter the water too. Plus, excess rainfall

had ensured that the water-level at the shallow part was waist-deep,” said Bhavekar. OPEN APP

A 16-year-old boy who had gone to visit Vetal Tekdi with his [riends slipped and fell off the edgt
of the hill on Sunday morning.

As a word of precaution, Onkar Oak, a trekker and a coordinator of multiple rescue groups said
that basic caution needs to be observed by the visitors.

Identified as Tanishk Vishal Lodha (16), the teenager has suffered a fractured right leg and has “This is the first incident that I have heard of at Vetal Tekdi. The ones who visit the quarry are
sustained injuries on his back and head. trained rock climbers who go there for practice. Besides the route near the quarry, the rest of the
patch is safe. B ally, it is a well trodden route. The ones who have recently started going there
Officials of the fire brigade rushed to the sp~ ied the teenager from the water body at should follow the GPS tagged route. First timers should go with a known person and everyone
bottom of the stone quarty, located beside \ Clost 1 blood running down his face. Sanjay should return before dark. The people visiting the quarry side should not try to challenge the edge

. . " ot i ear the quarry. People should avoid wearing [loaters or heels. Unknown routes should not be
Bhavekar, an official of Erandwane fire brigade division who is posted at the tower located atop n hequarry ¥ 1 4 Hig dl ! ik b hi

" followed by the new and young ones at least. Share live location with the people who know you,”
Vetal Tekdi was the first one to respond.

said Oak.

FiegNewsrti c3l e no.

S 0 u f Hinglustan Times

Another news article from Hindustan Times dated Jan 2021 reports a cdseyafarold
teenager who fell down into the quarry off Vetal tekdi and sustained injuries on his back and head.
According to the reports, the boy was wearing sports shoes blippedsand fell. The Fire
Brigade official has stated that twdhree cases such cases every .year
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4.0 OBJECTIVES OF THE STUDY
There were 4 objectives.

1 Objective one was to examine the frequency of visitation of users to ARAI stone quarry
nature trail.

1 The second objective was to document the opinions about the visitors past experiences and
satisfaction levels of visiting the nature trail.

1 The third obgctive was to identify the exact nature of barriers, threats and obstacles
experienced by the users of the trail.

1 The fourth objective was to identify the interventions that would enhance the experience
of the user using the ARAI nature trail.

5.0 METHCDOLOGY

The research conducted in the past have discussed about the quarries that are located out
of India. To study a quarry in India in terms of user experience and safety, an online form survey
method was adopted. The questions included in the questenmare both qualitative and
guantitative. The questionnaire consisted of open ended and close ended questions to get a holistic
understanding of the experiences, barriers encountered and the scope of improvement with respect
to the ARAI stone quarry.

Therespondents in this study included people of ages 8 years and above, most of which
who | ive in Pune, mainly from urban areas, ar
trail. The sample of respondents represents a diverse population of whogtave visited ARAI
at least once with respect to the personal characteristics such as age, gender, profession, frequency
of visits, challenges faced at ARAI, positive and negative experiences of the same. Primary data
collection was done by looking uygws articles from the past which throw light on the issues and
threats experienced in the ARAI stone quarry.

Post the secondary data collection of news articles, a structured google form was prepared.
It was then administered online to respondents whovisittd the ARAI stone quarry at least
once. The google survey form was circulated on April 7, 2021. The qualitative data consisting of
descriptive answers collected from open ended questions was analyzed using constant comparison
method. The quantitativéata was statistically analyzed by coding.
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The key questions posed weri
Set Ai For studying the personal informatién
A Name
A Age
A Gender
A Profession
A In which are do you stay
Set Bi For studying the frequency of visitation
A How often do youisit ARAI?
A What time of the day do you visit?
A Do you visit in a group / alone?
Set Ci For studying the personal experienées

A How have been your experiences of visiting ARAI in the past?
A What challenges do you face at ARAI?
A What is ARAI (Vetal Tekdi)fgou?

Set Di For studying the issues identified by the users

A Rate according to your past experiences at ARAI
Safety and security
Vandalism

Ambience

r w0 NP

Cleanliness
5. Ease of way finding.

Set Ei For studying possible interventions at ARAI.
A What kind of spaces would you like to have along the Vetal Tekdi nature trail?
A What activities would you enjoy participating in ARAI?

A What are the interventions that would make your time spent in ARAI better? (any three)
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6.0 ANALYSIS

A total of 68 respondents were interviewed and included for the purpose of analysis. Out
of the totalrespondents, maximum respondents were students having ages betwe&r230
years.

The survey was conducted for understanding the positive and reegaperiences faced
by the people who regularly visit ARAI. This study examined the various challenges faced by the
visitors, the facilities that were lacking according to them and the possible interventions that will
enhance the experiences for the visitéd\ quantitative and qualitative research methodology was
adopted.

In-person interviews and online google form survey method was employed to get insights
from 68 respondents from Pune city. The experiences, challenges and the opinions shared by the
respndents were highlight the various issues facefiRAl. The findings of the study can be
applied to develop the nature trail along ARAI stone quarry.

6.1.1 AGE OF THE RESPONDENTS

Age

I Column 1

40

20

BN BN

1510 20 20 to 25 2510 30 30 to 40 40 to 50 50 and above
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6.1.2 PROFESSI ONS OF THE RESPONDENTS

Profession

Seif Employed e
15%

House wife e

29%

Anchitecturs

15%

Pie chartf showing the different professions of the
respondents

6. 1.3 AREA OHESTRAYSPANDENTS

In which area do you stay?

Prabhat Fioad

1.5%

Pie chart showing the residential areas of the
respondents
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6.2 FREQUENCY OF VISITATION

How often do you visit ARAI?

Once a wesk

T
13.2%

Ewvery day

Anually

15, 135

Pie charf showing the frequency of visiting ARAI of
the respondents

It was found that 48.5% of the respondents visit ARAI nature trail once a month and about
35.3% visit annually, 13% of respondents visit every week and a few respondents (3%) visit every
day.

Cross tabulation results across the age groups reveal that with increasing age, the frequency
of visit to the nature trail is decreasing. Another citaksilationresult across the area of the

respondent s residence s how(withh a tradius eo3pkmg) | i v
frequented ARAI more (once a week)
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What time of the day do you visit?

Aftemoon I—
1.5%
Ewening
41.2%
Moming
BT 4%

Pie chart showing the visifing time of the
respondents

Do you visit in a group / alone?

Alpne

13:2%

In a group

4AMmo3.
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It was found that maximum respondents, B2% visit ARAI in groups. It is also seen that
males visit ARAI more often than females and females are observed to visit in groups, probably
because of safety concerns.

It was found that maximum respondents, i,.e. 92% visit ARAI in groups. It is alsthede
males visit ARAI more often than females and females are observed to visit in groups, probably
because of safety concerns.

6.3 SATISFACTION LEVELS OF RESPONDENTS WITH RESPECT TO THEIR
VISITS TO ARAI, PUNE

Survey on the perceived satisfaction leviethe past experiences of visiting ARAI nature
trail revealed that 52% of the respondents had positive experiences and 35% respondents had

highly positive experiences. No respondents rated the visiting experience of ARAI nature trail as
extremely negate.

Reason given by the respondents for rating their experiences on a comparatively lower
scale is the safety concerns that they had with respect to the trail.

Hivas B Been your eapérdnces af wisting AHL m the ik ?

El respennes

E(61.5%]
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Wehat is ARA| [Wetal Tekdil for vou?

EH S0 SES

 place e b N 44 14
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For most of the respondeni8@s), ARAI is a place for mental peace and relaxation, it is
also a place to socialise for 50% respondents. For 45%, its a place for trekking and for 30% its a
place for workout and exercising.

6.3.1 POSITIVE EXPERIENCES OF THE RESPONDENTS AT ARAI, PUNE

Qualitative analysis of the descriptive reasons shared by the respondents, revealed the
following as primary factors for high satisfaction leviels

A Existing ecologyi well maintained diverse flora and fauna.
A Peaceful amidst the chaos of the city.

A Refreshingand rejenuvating.

A Excellent scenic views.

A Respondents have emotional sentiments attached to this trail.

The above factors for high satisfaction levels have been abstracted from the numerous and detailed
feedbacks given by the respondents. Some of the most insightful ones are mentionéd below

NFeels fresh away from thedotgafé&and bndapblt al

A fAflora and fauna are amazingly maintained.

A
A

3t

Serene, calm, positive vibes. o

2

Natur al scenic |l andscape in the middl e of

22
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A iwWe can connect wiotfh tmat €¢ri e yi,n meme ad e pterae

Analt is very pleasant and chill place to h:
A ASurrounding nature, quite experience whil
A AScenic views of nature in different seas:«

gorgeous peacocks /peafv| . 0

AWatching sunset/sunrise at the quarry ar
it he existing natural features make the pl
ANatur al trail s, mi ni mal human interventi

The lush green ceotie@gsatdet plager djagv eéne

1]

o To To To I»
-

=]

One of the best places to find peace ami
I siting ARAI since | was a kid so this pl

<

I>

ANature is a thing that maskhatfeelmgy. Rosiwve® ne f r
things include enough parking space, good roads, the overall presence of large trees &
good spots available for exercise. o

6.3.2 NEGATIVE EXPERIENCES OF THE RESPONDENTS AT ARAI, PUNE

Qualitative analysis of the descriptive reasoshared by the respondents, revealed the
following as primary factors for the negative experierices

A Lack of infrastructural development of public facilities.

A Poor maintenance and site management leading to discomfort
A Issues in way finding.

A Pollution.

The above factors for low satisfaction levels have been abstracted from the numerous and detailed
feedbacks given by the respondents. Some of the most insightful ones are mentionéd below

A nLack of public facilities, sanitation, s:
A AiGarbage while going, |lack of cleanliness.
A AaOnce me and my friend we |left | ate from |,
security guard told us not to come here wi
A AiNot Safe after eveningo

A aDirer, | $o0meti mes excessive crowd. 0

A AToo many people. But | guess that's due |
due to corona. o

A AiNo attention to the development as natur
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A

Dusty environment, sometimes noise f
A

1

N o | hemgforé can'tvisit it after a time, no signage therefore got lost when first
i sited. O

<

A fln the evening around 7 they started
safe for girls because there had been

>
o

Such a plyand keiodigefsitylsditered a lot. Mostly | have observed that
i quor bottles are thrown away here |

>
A —

hPeople are disturbing the birds and

A AiThe road towards ARAI is through a s
mnded people |Iliving there. o

ANever had a negative experience. But
(kel ewadi) could use some hygiene and
A

Unsafe for alone girls at ni-wheetlers&mars)

rom

ask
cas

n | a
t her
[ um
j us
cl e

ey i

manyof friends experienced it as well, lack of way findings, being such a large area to
roam and wander around , people get thirsty and water isn't available for drinking (no

water fountains) , also it is a nature trail having boards of animals that existloses,
but no facilities for them as well . 0

6.3.3 CHALLENGES FACED BY THE RESPONDENTS AT ARAI

Qualitative analysis of the descriptive reasons shared by the respondents, revealed the

following as primary factors for the challenges fated

A Ba s i uctuie liké ligktssatorrg the trails missing.

A Finding routes is difficult.

A Cases of theft.

A Lack of signages.

A  Access road from Kel ewad:i i's an eye so

A Lack of washrooms and basic amenities.
> ©@MBNCA
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The above factors for the challenges faade been abstracted from the numerous and
detailed feedbacks given by the respondents. Some of the most insightful ones are mentioned
belowT

T aAawayfinding is difficult for me as a new \
T ANui sance from dogs brought by visitorso
T ASeclusion after a certain hour, <careless
T ANo activity other than trail wal ko

f Al ,rereahny season, one cand6t go to Vetal te

T AThe pl aceltiersdws @ he tgiamédsa g e o

T AThere are no clean toilets and signageo
1 A N etactly a challenge, but I think way finding experience should get better. This will

be beneficial for new visitors.o
f Al) Transportation, it is difficult to rea:

One can easily get lost in the confusingtrails t her e are no navigat

1T ALess security, no resting spaces, washr ot
T aDi fficulty in wayfinding after the sunset

facility or proper washroom in case of eme
T Al tost oscwalyk al one. Al so maintenance i s an

T APresence of Cattles which block the pat hct

T APeople playing | oud music on speakers. o
fi ©@MBNCA
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6.3.4 FACILITIES LACKING AT ARAI, PUNE AS SUGGESTED BY THE
RESPONDENTS

Qualitative analysis of thelescriptive reasons shared by the respondents, revealed the
following as suggestions for the facilities that are lacking at ARAI

A Lack of sanitation facilities.

Lack of proper lighting along the trail.

Lack of signages for waly finding.

Lack of security ér parking and also along the trail.
Lack of dustbins, drinking water fountains.

Lack of seating.

o o o Do I» Do

Lack of transport facilities till ARAL.

The above factors for the lack of facilities have been abstracted from the numerous and detailed
feedbacks given byhe respondents. Some of the most insightful ones are mentionedibelow

A fisanitation facilities, proper |lighting al
A Aiwater drinking facility.o

A AAs per my opinion pathwagpl ehwbbdvbsi pr d:
ADustbins, maps, sittings. o

A ARestroom, no drinking watero

A Aiseating for people, may be a sunset sunr |
wal kso

A AMay be putting a few benches i f @smomegeone nc¢
guards to help if there is an emergency. o0
Al think there is no infrastructural facil
AProper parking areas and circulation net\
AMore green space, walking tracksbo
AStreet | ights, signage. 0

ATransport gsseor vi ces, sittin

=)}

More trees should be planted. 0

3t

Securityo

3t

Proper access roads i

o o o o Po T o o Io
S

inWater for strays or birds during the sumi
t

he base perhaps in case of an emergency.
i @BBNCA
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A fiThere should be a fhis$tloakdiki casemewhamn:

A fAAvailability of Drinking water, security
way finding because | lost my way when | first went over there, and there's no range
avail able there so itds risky.o

6.4 ISSUE IDENTIFCATION BASED ON EXPERIENCES OF RESPONDENTS
AT ARAI

6.4.1 SAFETY AND SECURITY

Safaty and sacurity
A e e

=

2 B

no, of mspondants
=

By conducting a cross tabulation analysis, it was observed that females rated the safety and
security factor at ARAI very less. It is probably because of the cases cdndpbeft that have
happened in ARAL. It might probably also because of the lack of lighting along the nature trail.

N
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6.4.2AMBIENCE

Armibience
bl responees

]

26 (3555

14 |11 8%
]

NG, OF Pes pOncents

Positive ————

By conducting a cross tabulation analysis, it was observed that females rated the safety and security
factor & ARAI very less. It is probably because of the cases of rape and theft that have happened
in ARAL. It might probably also because of the lack of lighting along the nature trail.

6.43 EASE OF WAY-FINDING

Eaza of way - findng
£8 esp0nsed

Al

Zd [A1E%)

ric, of mspondants

Due to lack of signages,cnsiderable lot of respondents (50%) respondents have stated
a chaotic situation regarding the way finding along the nature trail. Some have suggested that it is
a nightmare for people visiting ARAI for the first time. Some of the respondents havelgstten
while they were on the trail.
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6.4.4 CLEANLINESS

Claanlinass

E8 ni-i2od i

Al

[}
o m
il ——
i 2 3 & 6

Positive ——————

Wrclenls

Ol P

o,

The respondents have mentioned presence of garbage along the access road to ARAI. Also,
presence of liquor bottles on the nature trail has been identified as an issue

6.51 INTERVENTIONS AS SUGGESTED BY THE RESPONDENTS THAT
WILL MAKE THEIR TIME SPENT AT ARAI MORE MEMORABLE.

Qualitative analysis of the interventions shared by the respondents, revealed the following as
suggestions for the facilities that can be developed #&IAR

A Sanitation facilities.

Lighting along the trail.

Interactive signages for wayfinding.
Security for parking and also along the trail.
Dustbins, drinking water fountains.

Seating.

Public transport facilities till ARAI.

T o To To o To I

Plantation of native trees.

- amos,,
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The above factors for the lack of facilities have been abstracted from the numerous and
detailed feedbacks given by the respondents. Some of the most insightful ones are mentioned
belowi

A Anl. Public toilet and dri nkal3teraciveer f aci |

signages
A APublic washrooms, signages, seatingso
AAaThe entry till gate should be restricted
should be installedo
A Apathways, providing benches, security ant
A AProviding smamgd ,e ame e&tnivig onment 0
A RA club house, safety/security cell o
A AaLighting, many barren | ands can be converl
clean water, restricting cattle into speci
A AsSeating, view point deck, space for ani m:
A APl antniaid vef trees, patrolling, building a
A ARetaining the existing green corridors, I
i nterventions outside the in the Aparking
A ACleanlinesso
A iProper opbpfanpematemarcising spaceso
A AiwWashrooms, pause point to sit and relax,
A isignage, food stall and street |lights . |
A AGood view point ..develop some activitie:
A AToilets or some places of interventions |
A fiProper argea fcorrowde ammainnagement 0
Afl1. Trees 2. Water facility 3. Hygienebd
A fAl1. Plant more trees, 2. Artifical nest 0
A AiRailing near quarry, proper pathwayo
A ATrees |l ake and the birdsbo
A AaLighting during the eveningo
A ADustbins at regular intervals, water conf
A away finding, drinking water facility, |i:
MUA G s SRR 0
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6.51 SPACES THAT THE RESPONDENTS WANT ALAONG THE TRAIL IN
ARAI (VETAL TEKDI), PUNE

Survey on the kind of spaces that the respondents would like to have in ARAI and the
majority (56%) of people opted for artistic spaces and 33% opted for performance spa@grHow
23% respondents felt that no development is needed in ARAI. By-togktion, it can be
observed that people who ocassionally visit the trail and the ones who stay out of Pune would like
to have educational spaces. Few others suggested intergetitienlocker rooms, clean
washrooms, bird watching points, etc.

What kind of spaces would you like to have along the Vetal Tekdi nature trail?
68 responses

22 (32.4%)

Performance spaces

Artistic spaces 38 (55.9%)
Educational spaces 14 (20.6%)
Mo development 16 (23.5%)
Recreational spaces 11(1.5%)
Meditating spaces, view points... 1(1.5%)
Maybe some relaxation spaces 11(1.5%)
Locker rooms, open air gym eq... 1(1.5%)
Mothing, | think it is better havin... 1(1.5%)
Clean washrooms, restoration... 1(1.5%)
Resting places like park benches 11(1.5%)
0 10 20 30 40
What activities would you enjoy participating in ARAI?
68 responses
Open-space sculplure park 36 (52.9%)
Exhibition spaces 13 (19.1%)
Yoga and meditation center 46 (67.6%)
Nature-oriented educational pr... 17 (25%)
Art and photography exhibition... 24 (35.3%)
Open-air cinema 24 (35.3%)
Library 21 (30.9%)
Bird watching view points o7 (83.8%)
Also there can be pause points... 11(1.5%)
0 20 40 &0

Respondents were very eager to have bird watchévgpoints yoga and meditation space,
sculpturepark, art and photograpipavilions library and nature oriented educational programs

L

a
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7.0 DISCUSSION

This investigation related to the experience of people who have visited the ARAI stone
quarry nature trail in Pune offers a comprehensive understanding of how abandoned stone quarries
can be reused and be converted into tourist spatsrattions. This survey is based on the positive
/ negative experiences, challenges faced by them and the probable interventions that will enhance
the experience of the nature trail. This as a whole, yielded a significant amount of data to draw
general caclusions, both from the point of view of the redevelopment of ARAI as an abandoned
quarry and its nature trail as well as the user experience.

On the question about the frequency of visitation of respondents to ARAI Pune, it was
observed that the respomde staying in the vicinity of 3 kms visited the quarry more often.
Maximum people go in groups and prefer to come back before it gets dark.

Insights shared by participants about their past experiences revealed that ARAI nature trail
is a very peaceful pte& amidst the chaos of the city life of Pune. However, the respondents also
had experiences of theft and such malpractices making this place a notorious one.

The respondents had negative experiences because of lack of infrastructural development
of publicfacilities, poor maintenance and site management leading to discomfort, issues in way
finding and pollution. The challenges faced by them were lack of basic infrastructure like lights
along the trails missing, finding routes is difficult, cases of thafk of signages and access road
from Kelewadi is an eye sore.

Also, the nature trail around the periphery of the quarry pit can be accessed by the visitors
and there is no fencing or obstruction with which safe distance between the edge of the pit and th
visitor can be maintained. According to the news reports, an officer has stated that the3e are 2
cases of people falling into the pit every year.

These issues of lack of proper security, lightings along the trail to name a few have led to
some unfortuate events on this trail and have in turn led to insecurity in the minds of the visitors.

The findings from this survey have brought out the dire need to intervene in ARAI to
improve the experiences of the users. According to the suggestions by the easgporaga and
meditation spaces, visitor interpretation center, nature oriented educational programs (ecology of
Vetal tekdi), first aid facility on tekdi, Eemecreational spaces, sanitation facilities, lighting along
the tralil, interactive signages faray i finding, security for parking and also along the trail,
dustbins, drinking water fountains, seating, public transport facilities till ARAI and plantation of
native trees.

These interventions if implemented will make the experiences of peoplegihiiiARAI
stone quarry nature trail safer and more enhanced.
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OBSERVATIONS AS PER THE SITE VISIT TO ARAI NATURE TRAIL CONDUCTED ON 25/02/2021, 6:15 PM —7:30 PM

Images of the unprotected nature trail and
Google image of ARAI stone quarry nature trail the way people are using it while also
Source — google maps emphasizing on the fact of lack of lighting

Unmaintained water tanks
provided for the domestic
animals and for watering
the plants.

Instruction boards giving information about the area of site, directions for the nature trail and the biodiversity
prevailing there.

OBSERVATIONS AS PER THE SITE VISIT TO ARAI NATURE TRAIL CONDUCTED ON 25/02/2021, 6:15 PM —7:30 PM

A SRS

Toilets is the premises of Vetal baba
mandir. Women are not allowed to
enter the mandir (as per the
instruction board outside).

Google image of ARAI stone quarry nature
Trail
Source — google maps

Garbage dumped carelessly on the
vehicular access road creating an eye
sore.

Unguarded entry gate that leads one to the Hanuman temple. The gate is raised on boulders
making it inaccessible to certain user groups.

Fig 7 - Observationapictures showing the current state of ARAI, Pune.
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8.0 ARAI STONE QUARRY NATURE TRAIL' USER GROUP

The undulating hill tracks of Vetal Tekdi are dotted with walkers, joggers, cyclists and
trekkers. Under giant trees, young boys play improvised ball games.

On a platform near a Hanuman temple, people of all ages catch up with friends or rest
their limbsafter a climb.

Groups from colleges, batches of senior citizens, couples and families on a picnic
navigate the long grass and rocks.

At certain times of the year, Dhangars and other nomadic ofremmadic pastoral
communities stop at Vetal Tekdi as thHewe for centuries during their annual migration
between the western parts of Maharashtra and Konkan. Though the hill now boasts plantations of
social forestry, the original flora featured grassland and only pockets of woodland, which was
good for grazinganimals. Their horses and sheep feed on the lush grass and other vegetation.

On the other hand, students from the slums around the hills come for peace and to study.

LA & B

Activities

Fig 81 Activities observed on Vetal Tekdi
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9.0 INTERVIEW WITH FORESTDEPARTMENTT Mr. SURESH BURLEY

AND Mr. GADVE CONDUCTED ON 27.01.2022 28.01.2022 AT 2:00 PM

History

The stone quarry was in a working condition till 1995. It was a basalt quarry that was crucial in
the devel opment of Puneb6s infrastructure own:¢
Expanse

60-65 hectors

Public bodies/ municipal departments who own the quarry and surroundig area

Forest department leased out2@hectors land to ARAI, Indian Law Society is responsible for

the maintenance of a few areas, Private owners.

Footfall mapping?
Morning: 306400
Evening: 1000

Future plans

Compound around the quaiirystopped due tb h e

Maintenance (Y/N):
Not as such
Budget:

As and when they receive funds

Abandoned structure
BSNL old office structure,
Land owned by PMC.

Challenges daily basis

People complaining about dog bites.
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Newsi what was done about it:

A man has been appointed who works around the trail fromi6 Eoram and 4 prin 7 pm.

Staff on ground:

One man.

Main office?

Security cabin but abandoned

Where?

Around the entrance of the trail and around the quarnit Biabandoned.

Down the tekdi, is there something?

Area owned by military.

What 6s all owed, Twdicgesandnoomst al |l owed
No construction using cement.
Construction using stone, Bamboo or any other

material is okay.

Legal bylaws?

In a regilation that was published in 1980 by the government, construction using cement is
prohibited.

Regulations on what can be built

Anything that is of benefit to the forest department and the nature trail.

CCTV cameras, electricity, lighting.

None assuch
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Different nuisances across seasons
Gets slippery and unsafe in the rainy season.

Vanava (forest fire) in summers.

How much water gets collected in the rains?

Not measured

Maintenance of the water that gets stored in the quarry

Nil

10.0INTERVIEW WITH KETAKI GHATE, ECOLOGIST at Gkos : for
Ecological ServicesPune

Based on a call with Ketaki Ghate madam (16.

Wetland i permanently or seasonally flooded, sunlight reaches the bottein lev

Hydrology:

Flow: precipitationi surfacei subsurface/Ground water
Salinity:

Freshwater <0.05% salts

Brackish 0.05 to 3% salts

Salt water 3.5% salts

Tidal influence:

Tidal

Non tidal

Flooding level

Hydrogeology, Geology
| T
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Catchment

Land use

Flooding levels depend on the land use of the wetland and its edges
Types of Sediments

Basalt

Hydric soil

Soil remains saturated due to the presence of water, due to this, the top layer of soil becomes
anaerobic. As a result, usual terrestrial trees (amba, jamun) cannot grow there.

Hydrochemistry

A To determine the chemistry of water, use the organisms aedavien as indicators.
Ideal water for a wetland: no sewage influx or pollution, it should be clean, pH level,
suspended solids, BOD, COD levels should be maintained.

If this is taken care of the biodiversity flourishes.

If the source of watér only rans, stream, spring; wetland is called oligotrophic (algal
formation)i food available in a restricted amount.

If you add nutrient$ pesticides, detergenitsargal blooms increaseEutrophic

To 3>

I>

Hydrophytes

Single celled phytoplankton algaei diatoms, dindlagellates.

Periphytons: surface attached rocks, wetland bottom

Macrophytes:

Free floating: duckweed, lenda (after harvesting can be used as a fertilizer)
Rooted floating: water lily, Lotus

Submerged: Hydrilla

Marginal: Typha (nomative), halad kunku, polygonum, lavale, karanj, jambhul.

Aquatic fauna
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Invertebrates:

Insects

Mollusks: Snails, Limpets, Clams, Mussels

Crustaceans Crabs, shrimps, crayfishranchiopods, copepodgbasic food for manfishes)
Vertebrates:

Birds

Fishes

Amphibians

Mammals

Reptiles

Trophic relationship
-Feeding guilds
-Suspension feedeirsshredder$ gatherers and collectorsGrazers

Organic matter (OMj Detritus (decomposing) coarser particle organic matter (CPOMyine
particle organic matter (FPONI)Bacteria to inorganic substances.

Every faunal group is important for this food chain to function

Types of wetlands

Marine wetlands

Estuarine wetlands

Riverine wetlands

Lacustrine wetlandé Lakesi modelcolony lake (spring)

Palustrine wetlandsisolatedi only rainy season inflow, no outflow.
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Man-made wetlands
Reservoirs

Quarries

Ponds and lakes

Salt pans

Paddy

Shrimp farms: aquaculture

Primary Productivity
Production of leaving tissue periutime, chlorophyll

Wetlands' highesti 2500gms/ sq m/ year because of phytoplankton

Ecosystem services

Purify water (soil bio-filter technology) i introduce perennial weed, adsorbs pollution
Recycle nutrients(OM i inorganic matter)

Flood control

Recharging ground wateri wells, water bodies nearby levels increase

Habitat for wildlife

Foodi lotus and water chestnut plantations

Recreation

Regulate micro climate = climate change mitigatiomater heats up and cools down slowly
hence moderate climate is observed year long around a waterbody reducing heat island effect in
cities.
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Threats

Human intervention
Land use change
Pollution
Reclamation

Dams

Invasive species (suggestionse of native species in pisciculture)

Restoration and management

Assessment: know pulse, community structure, community metabolism, water chemistry.

Mi cro organismsdé study: phytoplankton and zo«¢
Target special species and habitats

Identify disturbances: sewage influx

Define objective

1. Ecologicali restore just for the sake of wildlife and biodiversity.
2. Integrated economical and also maintaining biodiversity
Management

RAMSAR CONVENTION

The Ramsar Convention &ietlands is an intergovernmental treaty adopted on February 2,
1971 in the Iranian city of Ramsar, on the southern shore of the Caspian Sea.

It came into force for India on February 1, 1982. Those wetlands which are of international
importance are declaregd Ramsar sites.
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What can be done for ARAI stone quarry ecological restoration?
Initial proposal to create water reservoir for water scarcity

Small wall (£2mts height) to create wetland like conditions to not let the water drain away from
the quary.

Introduce silt from other places (Pashan Lake) hydropliyéégae, micro fauna and flora
flourishes in such conditions resulting in increase in the ecological value.

Plant thorny shrubs around the periphery of the quarry to avoid accidents.
Assure potection, water should stay there.
Fortunately, thereds no introduction of sewa:¢

Hypothetically can introduce pisciculture. No commercial harvesting. Can introduce it in a
smaller catchment area. Management needed.

11.0 DEVELOPMENT PLAN REPORAND EXISTING LAND USE
PUNE MUNICIPAL CORPORATON (PMC)
ELU SURVEY OF SECTOR II[Corporation, 2021)

Hill Top and Hill Slope areas account to 18.26 %. This percentage may make good the
deficiency. The Bhamburda Vanvihar deyg@td by the Forest Dept. is available for recreation
off the Patrakar Nagar and Gokhale Nagar in village Shivaji Nagar Bhamburda.

In 1987 DP, HTHS were preserved for the recreation use and Water bodies in this sector
accounts as 8.49%. This is due to th&as existing in this sector and are flowing from west to
east to join the Mutha River.

One thing is vital that all the existing nallas in the city are required to be preserved as it is
with its available width as per land record and no portion shall be reclaimed or field with debris
So as to obstruct the flow during monsoon and also water 8trom water drains to join this
nallas and river ultimately.

In 1987 DP nala Chanalisation and improvement schemes have been proposed.
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EXECUTIVE SUMMERY

SocioCultural and Community Facilities (PMC), 20072027)

Sociccultural activities such as auditorium, music, dance & drama centre/ meditation &
spiritual centreetc. Exhibitioni cumFair Ground have been reserved. The Planning Norms,
Standards and Development Controls for other facilities suoldage homes, Night Shelters,
Religious, etc. have also included in the development control rules.

In order to faciliateinternationalexhibitions, Sociaand,Cultural recreational programs
exhibitions & Public meetingMultipurposegrounds have been reserved.

To enhances and to attract tourism, site have been reserved for science center &
Planetariummear Pune Unersity.

To provide facilities for the handicapped & spastic students, sites have been reserved for
Spastic & Handicapped Rehabilitation center.

To motivate the young generation by educating them in various fields. Sites have been
reserved for youth guidaacCenter and Youth Training Center.

This facility shall be easily available mainly to the poor and backward class. Passengers
coming from different states, places, have been provided with temporary shelters, during their
short waiting period before furthgrurney Sites have been reserved for night shelters.

ENVIRONMENT STRATEGIES

Creation of a sustainable physical and saamfironmenfor improving quality of life is
one of the major objectives of the plan.

Management of Natural Resources andrél@ed environment infrastructure.

Conservation and Development of the Natural features with a view to enhancing their
environmental value.

Development and preservation of open spaces, greens and landscape/ recreational areas.

So as to protect and presemhe biodiversity lifespecies these stretches can be
developed as boat club, with water sports activity, jogging tracks, cafeteria with large
recreational spaces. Sites have been reserved for parks, amusarkengardenstc. Sites

have also reservddr sports activities like playgrounds,h i | @laygrauads, stadiunetc.
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EXISTING LAND USE MAP | FOR SECTOR Il
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| FP BOUNDARY

AGRICULTURE

HiNE o EXISTING LAND USE SURVEY MAP
FOR PROPOSED DEVELOPMENT PLAN
{ 2007-2027)

Ve 011 W FOR OLD LIMITS OF PUNE CITY

i
B
BEEERENE

N PLuoun GrFCER VUNCIPAL COUMESIONER.
CITY ENGINEER PUNE NI AL GORPORATION
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Fig 107 Existing Land Use Survey Map for DP

Source- www.pmc.gov.in
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12.0 NATIONAL MINERAL POLICY 2019
MINISTRY OF MINES,
GOVERNMENT OF MINES(MINES, 2019)

6.13 Mine Closures

Once the reserves in mine are completely exhausted there is need for scientific mine
closure which will not only restore ecology and regenerate bio diversigidmtake into
account the socteconomic aspects of such closure. Where mining activities have been spread
over a few decades, mining communities get established and closure of the mine means not only
loss of jobs for them but also disruption of commuhfgy Mine closure should be done in an
orderly and systematic manner.

Government has a role in ensuring that gmwsduction mine decommissioning and land
reclamation are an integral part of the mine development process; that financial provisions for
the costs incurred in mine closure are accorded a high level of priotiitye iydustry; and that
consistent approaches are adopted for efficient and effective mine reclamation and rehabilitation.

6.10 Protection of Environment

Extraction of minerals impacts other natural resources like land, water, air and forest. It is
necesary to take a comprehensive view to facilitate the choice or order of land use keeping in
view the needs of development as well as needs of protecting the forests, environment and
ecology and to conserve biodiversity of areas to be mined.

Prevention and rtigation of adverse environmental effects due to mining in accordance
with the latest scientific norms and modern afforestation practices shall form integral part of
mine development strategy in every instance. All mining shall be undertaken within the
parameters of a comprehensive Sustainable Development Framework which will ensure that
environmental, economic and social considerations are integrated effectively in all decisions on
mines and minerals issues. The guiding principle shall be that a mindeakalthe mining area
in an ecological shape which is as good as it was before the commencement of mining or better
with least impact on flora and fauna of the area.

With a view to reduce pollution, carbon footprint and operational costs, use of reeewabl
sources of energy at mining sites will be encouraged through appropriate incentives. Appropriate
sensitization training about environmental issues will be provided to all workers involved in
mining operations.
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13.0 ARAI STOE QUARRY AND NATURE TRAIL
RESEARCH AND FINDINGSNath, 2021)

Researcher Divyanshu Pawar, who first visited the hill in 2019, looks out at the quarry

and sees the different Kkinds
65mi | i on years ago. It is a

K i
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of vol cani
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cano
rock found here, called Deccan basalt, is black. What is special about this geology is that the

compact and vesicular basalt rocks act as recharge and disclaaege pllowing water to seep
in and out, and accumulate in aquifers or storage houses of underground water. It is important to
preserve areas like Vetal hill. With hills being cut down and no proper recharge and discharge of

water happening, Punehasbheen f f er i ng

Phadke refers t eSaVheytaadlr iToe k diib eacsa ufisnei niit

pl ant s

species of plants and drawn attentio unique trees as well as those that are not natural to the

adverse

observed in the Sahyadrio. I n

hills but have been planted since British times.

Late historian D D Kosambi used to explore the city of Pune and its surroundings as a
way to understand the pasind Vetal Tekdi was one ofsregular routes. It was at Vetal Tekdi,

ecol ogi cal
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Law College Hill and Pashan Hill, among others, that Kosambi came across small stone tools or
microliths with sharp edges, blades and points that indicated the presence of prehistoric humans

in the region during # Mesolithic era or the Middle Stone Age, between the Palaeolithic and

Neol ithic periods. AThe findi

stripping animal skin to make

N
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Fig 117 Vetal Baba Mandir

Sourcei The Indian Express
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131 FLORA OF ARAI STONE QUARRY NATURE TRAIL

Medhishingi, Dolichandrone falcata seem
Amaltas, Cassia fistula

Khair, Senegalia catechu

Kanchan, Bauhinia variegata

Subabhul, Leucaena leucocephala
Mahua, Madhuca longifolia

Vad, Ficus benghalensis

Bamboo, Bambusa tulda

o
(2]
(3]
(4]
(5]
(6]
7]
(8]
o

Apte, Bauhinia racemosa

Laal Khair, Acacia chundra

Salai, Boswellia serrata

Black speargrass, Heteropogon contortus
Dongari gavat, Chrysopogon Fulvus

Kusali, Themeda quadrivalvis

Patangi, Dalbergia melanoxylon
Undirmari, Gliricidia sepium

Ghaneri, Latana camara (Weeds)

Fig 127 Flora of Vetal Tekdi and ARAI Stone Quarry
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13.2FAUNA OF ARAI STONE QUARRY NATURE TRAIL

Kotwal

Squirrel

Peacock

Grey junglefowl (Pankombdi)
Marsh Harrier

Spotted owlet

Greater Coucal (Bharadwaj)

Rock Eagle owl

o
(2)
(3)
4]
(5]
o
(7]
(8)
Qo

Oriental honey buzzard

Fig 13- Fauna of Vetal Tekdi and ARAI Stone Quarry
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141 MACRO AND MICRO LEVEL ZONING OF EXISTING FEATURES AND
ROAD NETWORKS OF ARAI STONE QUARRY NATURE TRAIL

Model colony
lake

Senpati Bapat road

ARAI STONE QUARRY
AND NATURE TRAIL

e d
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Fig 147 Primary, Secondary and temaRoad Network around ARAI Stone Quarry

Primary Road is the Karve Road which later converts to Paud Road. idad/eranches out
into Gokhale Nagar Road which is 9 mts wide and leads up to the ARAI Offiee this
secondary road, the Nature Tralil starts.
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abandoned BSNL Indian Pedestrian standards

office Walking i damental to urban lif is form
of mobility and recreation. Ped
of all trips in many. Indiar
sends a message that pede:

on of pedestrian facilities
iatec h features of the built or social en

ARAI stone quarry consiry
watering hole

hanuman mandir
plaza

ARAI office

2.5 mts wide nature

pquing trail

9 mis wide vehicular ®-
access road

Fig 157 Pedestrian distances between the existing features and Pausegpoimd ARAI Stone
Quarryand Nature Tralil
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142 CLIMATE ANALYSIS OF ARAI STONE QUARRY NATURE TRAIL

The graph below shows the average values of Wind rose for Pune
arious meteor : : . N
{rn ious meteorological paramateres over the year NNW NNE
in Pune. =
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Fig 167 Meteorological parameters and Wind rose for Pune

Source- www.indianclimate.com
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The average wind speed in Pune is 2.9 m/s with the maximum wind speed of around 10 m/s. The
average ambient temperature remains 24.5°C, varies from 11°C to 37.2°C. The average reletive
humidity remains around 69.3%, varies from 19.9% to 99.3%. The spagssure varies from

946 hPa to 936 hPa, averaged around 956 hPa. Windrose of Pune shows that predominantly wind

blow from the W- about 18.14% of all wind directions.

Rainfall: Medium rainfall,
Annual rainfall- 600 mm
Height of Vetal tekdi: 262 mts from its base
Solil type Red and medium black soil.
Medium black alluvial soil
Existing vegetation Open scrub with small areas of forest
Slope Varying slope ranging from 045%

Pune has composite moderate climate whidtotdry and wet dry.

Rock type: Basalt, a common extrusive volcanic rock, black and grey in colour.
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Sun path

Fig 177 SunPath and Wind direction of ARAI Stone Quarry, Pune
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15.0 SITEANALYSIS OF ARAI STONE QUARRY NATURE TRAIL
15.1 SLOPE ANALYSIS OF ARAI STONE QUARRY NATURE TRAIL
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Fig 1871 Slope analysis of
L7 ARAI Nature Trail, R ARAI Stone quarry watering hole
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15.2 HYDROLOGYANALYSIS OF ARAI STONE QUARRY NATURE TRAIL

Wat er fI

character
Site
|

Ri ver Mut

Ri ver Kri ¢

Bay of Bel

-1 Natural slope

Fig 181 Hydrology analysis of ARAI Nature trail

Hydrology analysis of the ARAI Stone Quarry Watering Hole
Catchment areq 9.5 ha

Submergence aréa33,000 sq mts

Annual rainfall of Puné 760 mm

Max daily rainfall intensityy 150 mm/ day

Water holding capacity 1,25,000 cum

Possible HFL 0.3 m above the 1.2 m wall top

- e
E %
AIOA & (NARAM 2D 55
National Institute of Urban Affairs A JA 1 3 OLLEGE 0F ECTUR
R LLEGE OF AR ECTUR
s e WYL COLLEGE OF ARCHITECTURE




Sponsored Thesis Project Competitioncloml9a ! DLb L b D | wSdason2wlL + 9 w{ ¢
METAMORPHOSIS i Ecological Restoration and Development of an abandoned quarry, a case of
ARAI Stone Quarry, Pune

15.2 HYDROLOGY ANALYSIS OF ARAISTONE QUARRY NATURE TRAIL

Fig 1817 Water Catchments in the ARAI Stone Quarry Watering Hole
L- Water catchment in Rainy Season in the ARAI Stone Quarry Watering Hole

R- Water catchment iBummeiSeason in the ARAI Stone Quarry Watering Hole
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16.0 PROPOSED DESIGN BRIEF FOR INTERVENTIONS IN ARAI NATURE
TRAIL AND WATERING HOLE

Space Program and Are&Specifications

Spaces nos Builtup area Open area
(Sg. mts.)  (Sqg. mts.)

I Information centre 150
Admin area 25
Waiting area 40
Ticketing counter 10
General information centre 15
Help desk
Storage room 15
Toilets as req
First aid room 15

Il Nature interpretation centre 2050
Admin area 200

Information vestibule
Reception/ help desk, waiting
Cloak room

Management office

Souvenir shop

Toilets

Watchman's cabin

Display area

Covered galleries 2 500
Semi- open galleries 350
Storage room 25
repair and maintenance 25
Café 75
Coupon counter 20
Semi- open seating area 200
Kitchen 100

Storage + cold storage
Research facility

WONPFRPIOPNONMNRPOMNWONPTITNOONWNPR >

Research labs 2 300
Library and reading area 75
Training/ Sensitisation studios 2 200
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1] Yoga and meditation 1150
1  Yoga pavilion 400
2  Yoga pavilion- semiopen 150
3 Meditative spaces 300
4  Contemplative gallery 300
v Art and photography pavilions 1000
1 Admin

Reception/ help deskyaiting

Cloak room

Management office

Toilets
2  Exhibition space

3  Citizen's pavilion
Human library

V Toilet block and locker rooms 500

1 Ropepavilion
2  Toilet block anddckerrooms

Vi Bird watching points 5 150
Toilet blocks along the trail 3 150
Total built -up area 5000
[
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VIl Parking - 1 information centre
2 wheeler 20
4 wheeler 10
Cycles 30
IX Parking - 2 Nature interpretation centre
2 wheeler 20
4 wheeler 10
Cycles 30
X Parking - 3 Hanuman mandir plaza
2 wheeler 20
4 wheeler 10
Cycles 30
Help desk

Watchman's cabin

Xl ARAI Stone Quarry watering hole
A Pisciculture 7100 (1.75 acres)
Information centre
Fishing decks 5
B Adventure sports 3750

Rock climbing, Rappelling

C Sculptural Parland butterfly park 9750
D Water chestnuts and lotus plantations 8500
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16.1 PROPOSED ZONING AND CONCEPT

yoga and meditation - art and photography
pavilion " exhibition space
1)
Adult: The Rep
B flies. They

semi-open library and
lockers

discs for sitting,
meditation or exercising

C
6]
N
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P
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2.5 mts wide nature
nature interpretation trail
centre and parking

Caterpillar: The Feeding Stage

start of the nature trail,
information centre

9 mts wide vehicular
access road

N— T v OZTP>—-mMmI

SN Fig 191
VA S s | |
',fo Q&‘% Upper- Proposed zoning along the ARAI Nature Trail
>0 ZQ ; . . .
1 S QS Loweri Metamorphosis Conceplustration
o &
“ L3 n
(o9 | Qf
% NG
&b’ogf/dv 'aa@o o) 40

o\

LN

a > s, -
AIOA ‘“ﬂ (aNAHAMI L BRBNCA

" . . A “'_: DR. BHANUBEN NANAVATI 60
National Institute of Urban Affairs RIMPSAIL

COLLEGE OF ARCHITECTURE
FOR WOMEN

\




Sponsored Thesis Project Competitionfoml9a ! DLbL b D | wSdason2wL + 9 w{ €
METAMORPHOSIS i Ecological Restoration and Development of an abandoned quarry, a case of
ARAI Stone Quarry, Pune

162 BENEFITS OF THE PROJECT
1 Effective utilization of abandoned quarries
Water conservation
Development of Pisciculture

Creating awareness about nature conservation among citizens

)l

)l

)l

1 Growth ofmedicinal plants
1 Space for students for their research in nature conservation area
1 Invitation for migratory birds

)l

Revenue model for authorities

163 CHALLENGES OF THE PROJECT
A Erosion control
A Stabilization of dump slopes.
A Developing alternative use of abandoned mine pits.
A

Ecological restoration. Top soil conservation.

164 STAKEHOLDERS

Owner Forest Department

>

Daily Commuters

Nature Conservationists NGOs
Construction team

Fishery Department

Fishing Agency

Investor

Adventure sports agency

o Do Io Do I» Do Do Ix

Event Management team
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17.0CONCEPT OF BIODIVERSITY PARKS

Biodiversity Parks are unique landscapes/ riverscapes of wilderness where ecological
assemblages of native species are recreated over marginal/ degraded landscapes/ riverscapes.
Biodiversity Parks are based on the ecological restoration principle anclidying principle is
to establish selustaining ecosystems that have biodiversity and function that generate ecological
services that contribute to wddeing of humans.

The Biodiversity Park approach is innovative approach or model for recreatiostof |
biodiversity or natural heritage and it is a conservation approach. It involves conservation of
ecosystems, communities, species, populations, and simulate National Parks/ Wildlife Sanctuaries/
Nature Reserves/ Wilderneg¢Babu June 2020)

17.1FUNCTIONS OF BIODIVERSITY PARKS

Biodiversity Parks have wide range of functions and encompass almost all the four
categories of ecosystem services rendered by ecosystems, and include:

(1) Enrich human microbiome as the parks harbour rich environmental microbiome, and
this in turn reduces éhhuman health risks and public health burden;

(i) Serve as filters for point and nonpoint source of air pollutants;

(i)  Store flood water and recharge ground water;

(iv)  Prevent soil erosion and stabilize floodplains;

(v) Reduce flood water velocity;

(vi)  Serve as hub foconservation, educational and cultural activities;

(vi)  Promote ecotourism;

(viii)  Connect the city and its citizens to nature and biodiversity;

(ix)  Provide livelihoods to local communities;

(x) Serve as living museum for understanding ecosystem processes and function; (xi)
sequester CO2 and impart climate resilience, buffer local weather and even cause local
precipitation;

(xi)  Serve as habitat for vanishing flora and fauna

(xii)  Purify water,

(xiii)  Enhance biological productivity ,

(xiv) Sustain river ecosystem and

(xv)  Rejuvenate rivergBabu, June 2020)
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172 STRUCTURAL COMPONENT3F BIODIVERSITY PARKS

A Biodiversity Park can have wide range of landscape/ riverscape elements, and it depends
upon the space availability, nature of the ecosystems that used to exist before degradation,
topography of the area and what the local commesiteed, besides the main goal of bringing
back the lost pristine glory of the landscape/ riverscape and rejuvenation of rivers. An ideal
Biodiversity Park has two zonég(i) the Nature conservation zone and (ii) the visitor zone. The
nature conservatiomone consists of terrestrial and aquatic ecosystems of the area where the
natural forest ecosystems, floodplain wetlands, forests and grasslands, river channels and their
interconnections with wetlands of floodplains are located. The visitor zone wdldhaumber of
elements such as representative ecosystems of the area, a herbal garden, an aquatic garden to
preserve the aquatic resources, wetlands, butterfly conservatory, green ways along the
embankment, diverse wetlands that attract diverse groupdsf, lNIC, constructed wetlands for
treatment of wastewater, natural bathing sites for local community on specific festivals and
Recreational Parks.

The Biodiversity Parks of riverscapes can have the following structural components:
(i) Forest communitieslang the river embankment and adjacent upland.

(i) Greenways with walkways and cycleways long the river embankment/ bunds. The greenways
have 3storeyed native forest communities.

(i) Greenways with Recreational Parks, where human settlements arellolste to the river.
(iv) Floodplain forests and grasslands, marshes, wetlands and lakes on floodplains.

(v) A butterfly conservatory, an herbal garden, a recreational park and forest communities on
elevated floodplains.

(vi) An NIC on the elevated floodgins/ embankment/ upland

(vii) Representative riparian ecosystems along the channel banks and riverbeds.
(viil) Natural bathing sites for local communities.

(ix) Natural treatment wetlands for cleaning of river water.

(x) Constructed wetlands for treatmer wastewater that enters into river.

(xi) An aquatic garden for conservation of aquatic fl¢Babu, June 2020)
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17.3DEVELOPMENT OF BUTTERFLY PARK

This should be developed on upland /embankmentsaitebly landscaped. About-AM0
host plants for larvae and -A@O0 flowering shrubs and trees that produce nectar bearing flowers
and serve as host plants for adult butterflies should be planted. Ab@QDXpecies of butterfly
species will be attracted the Butterfly Park. The area required for development of Butterfly Park
IS about 2 to 5 acres.

There should be-3 small shallow waterbodies scattered over the area. Each waterbody
should be 10 m X 10 m and 1 m depth. This is needed for maintainatigediumidity.

There should be shelter belt around the periphery of Butterfly Park with 1 or 2 rows of
bamboo(Babu, June 2020)

17.4ADEVELOPMENT OF HERBAL GARDEN

An area of 88 acres in the upland/ elevated floodplains bardeveloped into a herbal
garden. Plants that can be used in home remedies can be grown and can be provided to local
communities. About 10A50 species of local plants of medicinal value can be grown.

The area should be suitably landscagedending on the site characteristi@abu, June
2020)

175 DEVELOPMENT OFFRUIT YEILDING GARDEN

A fruit yielding plant garden can also be developed along embankment/ upland. About 25
30 acres can be used for the developméfocal varieties of popular fruit yielding species in the
region.(Babu, June 2020)

17.6 BIRDING AREA

Besides cultivated fruit bearing plant garden, wild shrubs and trees bearing
fresh fruits should also be planted dtiract birds. This should be designated as
Birding Area. This should be located over an area eBR5acres in upland

(Babu, June 2020)
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17.7NATURE INTERPRETATION CENTRE

A Nature Interpretation centrie critical in a Biodiversity Park. It serves as a tool for
promoting awareness among public and students on the need for river conservation and sustenance
of river ecosystems to sustain water quantity and quality.

A modest building (aesthetically desighwith built up area of 10,0005,000 sq. ft. is
adequate enough. It should have Toilets and a small Seminar Room where visitors can sit to discuss
the issues relating to river ecology and management. An office complex of 5000 sq. ft. and a minor
laboratoy of 5000 sqg. ft. may be attached to NIC. This complex should be developed in the upland
area.

A recreational garden should be developed in and around NIC. The area required will be 1
to 2 acres. The area should be suitably landscaped.

A network oftrails connecting different structural elements of Biodiversity Park should be
devel oped. The width of major trails should b
should be 6' wide and tertiary trails that connect secondary trails dtelé wi de. Thi s
of trails should pass crisscross way across the riverscape. No concretization of trails should be
permitted; No paver blocks should be used.

A field vehicle, a tractor and a golf cart are essential for the Fzatku, June 2020)
17.8MANAGEMENT COMMITTEE

A management committee consisting of senior representatives of Irrigation Department
(Chief Engineer), Forest Department (Conservator of Forest of the concerned Division),
Departmenbf Fisheries (senior officer), Department of Tourism (senior officer), State Pollution
Control Board (regional officer) and representative from the Municipal Corporation/ Village
Panchayat should be constituted to oversee the development of Biodiversity Parks

(Babu, June 2020)
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18.0PROPOSED DESIGN OF THE QUARRY

Fig 217 Proposed plan of the Quarry Watering Hole

LEGEND

01 Entry ramp leading to the quarry 07 Pisciculture

02 Information pavilion 08 Decks for fishing

03 Herbal garden 09 1.2 mt wall to avoid water to dragmvay
04 Rock climbing activities 10 Thorny plantation on edge

05 Water lily and watechestnut plantations

06 Open air sculptuneark and butterfly garden
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18.1 PROPOSED/IEWS OF THE QUARRYWATERING HOLE

01 02
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Fig 221 Proposed3D viewsof the Quarry Watering Hole
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182 PROPOSED DESIGN OF THE VISITOR INTERPRETATION CENTRE
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