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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH AT PUNE
ORIGINAL APPLICATION NO. 28 OF 2020 (WZ)

Sarang Yadwadkar & Ors ...Applicants
Versus

Pune Municipal Corporation & Ors ...Respondents

AFFIDAVIT-IN-REPLY ON BEHALF OF THE RESPONDENT NO.6 TO THE
ORIGINAL APPLICATION NQO.28/2020

I, Kumkum Mishra, the AGM-Legal and authorised signatory of the Respondent
No.6 —Maharashtra Metro Rail Corporation Limited having my office at Metro Bhawan,
Opposite Deeksha Bhoomi, Ramdaspeth, Nagpur 440010 do hereby state on solemn

affirmation as under:

1. T am filing this preliminary Affidavit-in-Reply to oppose the contents of the
Original Application preferred and reliefs sought by the Applicant in the above
captioned matter and in order to place on record certain important and correct facts.
I have perused the documents brought on record by the Original Applicant and have
understood the contents of the Original Application and on the basis of the
documents and information available in relation to the said issue, I am filing this
present preliminary Affidavit-in-Reply to oppose the grant of any reliefs to the
Applicant as prayed for in the present Original Application. I crave leave to file a

further and detailed Affidavit-in-Reply as and when sought necessary.

2. At the outset, I deny each and every averment and allegation made in the present

Original Application, which is contrary to and/or inconsistent with what has been
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para-wise denial or non-traverse unless and until the same is specifically admitted

hereinafter.

. I say that in order to place true and correct factual position especially relating to the
recommendations of the Expert Committee constituted by the Hon’ble NGT and the
necessary steps taken by the answering respondent in accordance with the said
recommendations made by the Expert Committee. I crave leave to file a detailed
and para-wise response if the Hon’ble Court deems necessary. I repeat and reiterate
that I deny the contents of the Original Application especially those as regards the
impact of the metro pillars, about the aspect of the fixation of flood lines (blue line),
about the discharge in cusecs during the monsoons, and about the veracity of the

other similar allegations made.

. I say that the Original Applicant has preferred the present Original Application
seeking the following reliefs:

In light of the above facts and circumstances, it is most respectfully prayed by the
Applicants that this Hon'ble Tribunal may be pleased to pass the following

directions:-

a. Direct the Respondents to hold the ongoing construction of the Pune Metro

in Mutha riverbed till the case is decided,

b. Direct the Respondents to shift the metro alignment away from the riverbed
to an alternate alignment as shown in Annexure A-8 or the sanctioned

Development Plan of Pune;

¢. Direct that costs of the Application may kindly be reimbursed fo the

Applicants by the Respondents;
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d. Grant an exemption to the Applicants for notarization of the affidavits due to

the Covid-19 pandemic;

To pass any other orders as they may deem fit and proper in facts and

circumstances of the case.

. I say that the present Original Application is filed by the Applicant under Section
14, Section 15 r/w Section 20 of the National Green Tribunal Act, 2010. The case of
the Applicant in the present Original Application is based on an Expert Committee
Report being claimed by the Applicant as a final report and given by the said Expert
Committee on 21/5/2020 to the Applicant (annexed at Page Nos.57 to 67 of the

present Original Application).

. At this juncture it is important to note a few facts about the present original
application and the background behind it. 1 say that this is the third round of
litigation filed by the Applicant against the Maharashtra Metro Rail Corporation.
The cause of action and the area in dispute is a 1.5 km stretch of Metro corridor
(Vanaz- Ramwadi) running through the blue liné of river Mutha and consisting of

two stations namely Deccan and Sambhaji Park in the city of Pune.

. I say that the answering Respondent is the executing agency for the Pune Metro rail
project. The alignment of the metro rail in Pune is notified by the Central Govt
under the provisions of the Metro Railways (Construction of Works) Act, 1978.
Hereto annexed and marked as Exhibit “1” is a copy of the said alignment. I say
that out of the said route, the stretch in dispute is on elevated pillars and has been
selected and approved after considering all required parameters and in accordance

with the provisions of the Metro Railways (Construction of Works) Act, 1978.
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8. Initially Original Application No0.67/2016 (renumbered as OA 130/2018) was filed

by the Applicant challenging the said route and by a Judgment dated 3/8/2018, the
said matter was disposed of by the Hon’ble NGT (Principal Bench). It is important
to note that the Hon’ble NGT in the said Judgment has relied upon a report
submitted by the Expert Committee on 05/01/2018, which was constituted in
accordance with the order of the NGT dated 13/10/2017 passed in the said Original

Application No. 67/16 (Renumbered as OA 130/2018).

. I say that the Applicant has annexed the order dated 13/10/2017 but the final order
dated 3/8/2018 disposing off the Application has not been annexed. In the final

order dated 3/8/2018 in Para 16 and 17 following observations have been made:

16. In view of the above, we are of the opinion that it will not be in public interest to
prohibit the project. However, the project may be completed by following all the
safeguards suggested by the Expert Committee. We also direct that the Committee
will inspect the ongoing project once in two months and if any further directions are

given by the Committee, the Project Proponent will be bound by the same.

17. We also direct the Divisional Commissioner of Pune to associate with the
Committee and supervise the project specially the environmental aspects. It will be
open to the applicants or any other stakeholders to continue to give their
suggestions to the Committee so that any damage to the environment can be
prevented or minimized. In case it is found that the Project Proponents are not
complying with the directions of the Expert Committee, the Committee will be at
liberty to bring the same to the notice of this Tribunal by moving an appropriate

application.”
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10.

11.

12.

13.

I say that being aggrieved with the said Judgment, the Applicant thereafter carried
the matter to the Hon’ble Apex Court and the Hon’ble Apex Court by its order
dated 15/2/2019 has permitted the Applicant to raise his grievances before the
Expert Committee constituted in the said matter and it is in accordance with this
order that the Applicant had approached the Expert Committee raising various
grievances against principally the report submitted by the Expert Committee on

05/01/2018 in view of the earlier order of the NGT.

From the record, it appears that the Applicant’s case is that his grievances were not
addressed by the Expert Committee and thus being aggrieved by the same the

Applicant filed a Second Original Application No.70/2019, before the Hon’ble NGT

assailing the report of the Committee.

By an order dated 5/11/2019, the Hon’ble NGT directed the Applicants to place his
grievance before the Expert Committee. And thereafter it can be noticed that on
16/1/2020, the Applicant was called for submission of various documents and

grievances by the Expert Committee.

I say that in view of the order of the NGT dated 3/8/2018, the Divisional
Commissioner has been regularly supervising the Pune Metro project and in its
fourth such meeting held on 20/11/2019, the Expert Committee has given various
recommendations/directions to the answering respondent. Hereto annexed and
marked as Exhibit “2” are the minutes of meeting dated 20/11/2019 and
directions/recommendations issued by the Expert Committee supervised by the

Divisional Commissionet.

. I say that accordingly the answering Respondent had initially already submitted all

the details, but in accordance with the order the Applicant was heard and his view

134



15.

16.

17.

and the grievances raised by the Applicant were considered and on 21/5/2020,
various recommendations were given by the Expert Committee to the answering
respondent which are from Page 57 to Page 63 of the present Original Application
and which were also forming part of the minutes of meeting dated 20/11/2019. I say
that the said directions have been assailed again by the Applicant as a final report in
the third round of litigation being the present Original Application. I say that a bare
perusal of the recommendations and the report at Page 62 will go on to reveal that
the Applicant has totally misconstrued the nature of the recommendations and has

challenged the same by the preferring the present Original Application.

The answering Respondent submits that the Expert Committee has in the said report
issued recommendations/directions and has called upon the answering respondent to
submit its say and to provide details about various parameters which are stated in
the said report. The answering Respondent states that thus the report which is

sought to be assailed cannot be called as a final report at all

I say that immediately after receiving the said Expert Committee recommendations,
the answering Respondent has started gathering various information and has
provided the same to the expert committee by way of its detailed submissions along

with the necessary data and documents.

I say that on the merits of the Expert Committee recommendations/directions,
considering the fact that the apprehension of the Applicant was as regards the

flooding and submergence of the metro pillars and crossing of the blue line, one of

~ the recommendations by the Expert Committee was that due fo the recent flood and

past history of floods in Pune, EC strongly recommends that a fresh hydrodynamic

study (two dimensional) is required to assess the impact of metro piers, footings and

pile cap on afflux and submergence. EC also recommends that this study needs to
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18.

be conducted by The Central Water and Power Research Station (CWPRS), Pune
and all the data and support needs to be provided by MMRCL in consultation with

irrigation Department.

I say that thus the study as regards the impact of metro pillars and its submergence
and the levels of discharge (principal bone of contention of the Applicant) have
been left to the expert body in that field, i.e, the Central Water Power Research
Station (hereinafter for the sake of brevity referred to as “the CWPRS”), Pune and
thus all data is supposed to be provided by answering respondent in consultation
with the Irrigation Department to the CWPRS and the same has been provided by
answering respondent to CWPRS. I say that the final report to be prepared by
CWPRS is awaited as can be seen in letter received in July 2020 which states the
present pandemic situation as the reason for delay in preparing the final report
which is due from CWPRS. I crave leave to file a further and detailed affidavit as

and when the final report is available.

. I say that it is important to note at this juncture that a prayer for interim relief of

stopping the project work is made by the Applicant now. I say that similar relief was
sought by the Applicant earlier (OA 67/16) and which was granted by the NGT in
earlier round of litigation and that the order of the NGT was challenged by the
Applicant the same was stayed by the Hon’ble Supreme Court in the Civil Appeal

No.14941 of 2017.

. The Hon’ble Apex Court in the Appeal challenging the jurisdiction of the Hon’ble

NGT has specifically clarified that there was no stay of the project which was

undertaken by the Applicant (MMRCL) and MMRCL will have a right to continue

with the said project. Hereto annexed and marked as Exhibit “3” is the copy of the

order dated 18/9/2017 of the Hon’ble Apex Court passed in the Civil Appeal
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No.14941 of 2017. Eventually by virtue of the final order, the said matter has been
withdrawn but it is clear that the Hon’ble Supreme Court had also permitted

MMRCL to go on with the said project.

21.1 say that briefly stated there are about 6-7 recommendations issued by the Expert
Committee and I will now deal with them in a para-wise manner for the sake of
brevity:

a. The Expert Committee has stated that “MMRCL has to provide the reason
and justification for the riverbed widths discrepancies and subsequent
calculation of flood levels rise due to construction of 59 piers of Metro. EC
also recommends that MMRCL has to inform Hon’ble NGT for any changes
in design, pile cap, footing, alignment etc. after the submission of report by
EC on 04.01.2018. For this MMRCL has to immediately submit all the
relevant data, details, documents, drawings, reports etc. through committee
chaired by Hon’ble Divisional Commissioner, Pune as per NGT case

No.130/2018 in NGT Principal Bench, New Delhi order dated 03.08.2018”.

MMRCL’s Response:

i.  Subsequent to NGT order dated 3/8/2018, in the earlier round of
litigation bearing O.A. No. 67 of 16 (renumbered as OA
No.130/2018), an Expert Committee meeting chaired by Hon’ble
Divisional Commissioner, Pune was convened on 20/11/2019. The
Minutes of Meeting and more particularly point No.5 - column No.3
directed the answering respondent to verify the river dimensions with
the Irrigation Department of the State of Maharashtra and provide

appropriate computations in case of discrepancy.

134



il.

Thereafter for complying with the directions, the answering
respondent approached the Irrigation Department, State of
Maharashtra seeking fresh data of cross section and discharge vide
letter no. Maha-Metro/Pune/ENV/02 dated 21/11/2019. Hereto
annexed and marked as Exhibit “4” is a copy of the letter dated
21/11/2019 and the data received from the irrigation department. I
say that upon receipt of data from Irrigation Department, the revised
Hydrological Simulation Study by HEC RAS for revised structural
changes in 2.45 km including 0.5 km upstream & 0.5 km
downstream stretch was conducted and the detailed technical note on
various aspects was submitted to the Expert committee via e-mail
dated on 5/12/2019. Hereto annexed and marked as Exhibit “5” is a
copy of the technical note submitted to the Expert Committee by
MMRCL vide email dated 5/12/2019. I say that thus the answering
respondent has taken proper steps to comply with directions of

Expert Committee expeditiously.

. “In the EIA report ground water recharge was not mentioned hence EC

recommends that MMRCL have to provide the assessment report on ground

water recharge in the study stretch from Ground Water Department of

Government of Maharashira”.

MMRCL’s Response:

i.

I say that the Ground water recharge study was carried out by
Savitribai Phule Pune University and is referred to in section 3.7
(Pages 62-125 ) of the Environmental Impact Assessment and
Hydraulic Studies of River report submitted to the Expert

Committee. Vertical Electrical soundings were carried out at 14
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ii.

iii.

different locations to understand the shallow subsurface geological
and aquifer conditions extending up to >30 meters depth. This has
also been summarised in the Executive Summary of the
Environmental Impact Assessment and Hydraulic Studies of River

Report.

With reference to Geology, the Vertical Electrical Sounding (VES)
shows that the strata below soil are not favourable to form aquifer.
Hereto annexed and marked as Exhibit “6” is relevant portion of the
Elextrical Resistivity data of the Vertical Electrical Sounding (VES)
measurements carried out. However, unconfined aquifer reported
from the project arca has poor potential. It is envisaged that
construction of Piers on the bank are not likely to cause significant

impact on any aquifers. Natural springs are not observed in the area

during the study period. Hence no adverse impacts during

construction phase are envisaged on existing hydrogeological

Condition.

Further, Maha Metro has an existing Memorandum Of
Understanding with the Ground Water Surveys & Development
Agency (GSDA) dated on 25/11/2018 for a duration of five years.
Hereto annexed and marked as Exhibit “7” is a copy of the
Memorandum of Understanding and Terms of Reference dated
25/11/2018, executed between MMRCL and the GWSDA. The
GWSDA will provide all the technical help while implementing the
Rainwater harvesting as stated below:

a. Undertake the Activities for comprehensive hydrological

surveys and geo physical surveys.

10
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b. Supervision of Rainwater Harvesting structures during
construction period, as per the progress/implementation status
submitted by Maha Metro Pune to GSDA for onsite
monitoring,.

c. To finalise the feasible sites for rain water harvesting
structures in the area

d. Recharge activity for the entire stretch will be undertaken
with the guidance of GSDA including their supervision. This
will also apply to the stations of Sambhaji and Deccan

station.

c. ‘“Initial Calculations were based on the dimension of footing, its level, pile
cap and pier, provided by MMRCL earlier. Further MMRCL changed the
dimensions, which require revised afflux and submergence calculations.”
MMRCL’s Response:

i.  Upon structural changes, the afflux and submergence calculation was
revised in study using HEC RAS 4.0 Beta Software and the results
have been shared with Expert committee via E-mail and by a formal
letter Maha-Metro/Pune/EMD/CO01 dated 15/7/2020. Hereto annexed
and marked as Exhibit “8” is a copy of the letter dated 15/7/2020.

ii.  Water afflux and submergence at a discharge of 100,000 cusecs and
60,000 cusec is presented in below Table:

Sr. | Flow in cusecs | Max. Water | Location of Max.

Afflux afflux submergence ( in

m)

11
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1 100,000cusecs | 180 P-160,P- DE-7-4.158
161,P162
2 | 60,000Cusecs | 100 P168 P175-2.736
d. “EC members has conveyed many times to the committee supervising the

progress of Metro Construction that Hydrodynamic study of the stretch
including 0.5 km upstream and 0.5 downstream (total 2.45 km )is need to be
carried out by MMRCL to assess the impact of metro piers, piles and
footings on the flood level rise and submergence .EC members had also
suggested that Pune has already experienced many floods in the past (as
mentioned by the applicant also) therefore flood frequency analysis as well
as hydrologic analysis need to be carried out for afflux and submergence
due to 60,000 cusecs and 100,000 cusecs with present cross sections and
modified cross sections of the river bed due to footings ,pile cap and pier

obstruction™.

MMRCL Response:

1. Isay that the Blue line and Red line provide the data for discharge of
60,000 cusecs and 100,000 cusecs without the metro pillars. The
results of the Hydrological Simulation Study by HEC RAS 4.0 Beta
Software for revised structural changes proposed in 2.45 km
including 0.5km upstream & 0.5 km downstream stretch with
reference to afflux and submergence has been submitted to Expert
committee via E-mail on 5/12/2019 and by a formal letter Maha-
Metro/Pune/EMD/CO1 dated 15/7/2020 (enclosed hereinabove) and

also given in Table stated above.

12
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e. “To avoid any confusion, Expert committee members recommends the
detailed longitudinal and cross sections survey of the study stretch and
additional 0.5km stretch in upstream and downstream by MMRCL in

consultation with Irrigation Department”.

MMRCL Response:

i.  As per the suggestions of the Expert committee members, this study
has been awarded to Central Water & Power Research Station
(CWPRS) in the month of December, 2019. The CWPRS proposal
states that this study has to be completed in 4 months’ timeline but
due to pandemic situations, the work has been stuck and study could
not be completed so far., MMRCL is pursuing this matter with
CWPRS for earliest completion of the study. Hereto annexed and
marked as Exhibit “9” is a copy of the letter dated 13/7/2020

received from CWPRS for extension of time.

22.1 say that thereafter the Divisional Commissioner Pune has conducted a meeting on

\r
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24/9/2020 to review the compliances of the Answering Respondent, wherein it has
considered the detailed study of the impact of the project in the said stretch and the
recommendations given by the Expert Committee and acceptance of the
recommendations and actions taken by the answering respondent have been

considered. I say that as stated earlier various steps and measures to see te-it that the

.recommendations are followed and measures have been taken by the answering

respondent. I say that the CWPRS has also given its preliminary report on the afflux
levels during discharge of 60,000 cusecs and 100,000 cusecs. The answering
respondent states that the CWPRS has also stated in the said meeting that for the
preparation of submergence map. A Digital elevation Model is required which is

developed using properly oriented cross section data. The orientation of such cross

13
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section data is awaited and that the final report will be submitted by the 15%
November 2020 which will include the feasibility measures for mitigating afflux
levels. The Committee has also opined that the metro work can continue and that
the answering respondent has provided all the reports as directed by the Committee
in its earlier meeting (4™ meeting- 20/11/2019) and that answering respondent is
taking due care of the construction. Hereto annexed and marked as Exhibit “10” is
the copy of the minutes of meeting held by the Divisional Commissioner on

24/9/2020.

23. The answering Respondent states that thus from all of the above submissions it is
evident that MMRCL has been continuously following up on all
suggestions/recommendations given by the Expert Committee and has also
submitted various data as required and as sought by the Expert Committee. The
answering Respondent thus states that the Expert Committee be allowed to go
through all the data that MMRCL is submitting including the last part of CWPRS
report which is awaited and after hearing all concerned parties, finally decide based
upon the submissions made by MMRCL and all parties in order to formulate the

final report which can be submitted to the Hon’ble NGT.

24. Thus it is submitted that the reliefs sought by the Applicant in the Original
Application ought not to be granted for the preliminary reason that the Original

Application has been filed on a misconceived notion that the final report has been

prepared and infact the Expert Committee is monitoring the project in terms of
Jon ble NGT order dated 03.08.2018. I say that it is not upto the Applicant to
?

’éeude which alignment the answering respondent should follow and that the

present alignment has been notified and approved by the Government of India.
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25.In view of all of the above, the answering Respondent states that, the present
Original Application being devoid of merits and premature and based on an
incorrect premise, ought to be dismissed. The answering Respondent craves leave to

file a further detailed and para-wise Affidavit-in-Reply as and when found

necessary.
Solemnly affirmed at Mumbai )
Dated this 25September 2020 )
Respondent No.6 593
F}D»Pr Bdihlﬁnnkunlh&wnra
Advocate for the Respondent No.6 Maharashtra Metro Rail Corp. Ltd.
ATARML REG.
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MINISTRY OF HOUSING AND URBAN AFFAIRS
NOTIFICATION
New Dethi, the 5th January, 2018

8.0. 95 (E).—Whereas, in exercise of the powers conferred by sub-section (3) of section | of the Metro
Railways (Construction of Works) Act, 1978 (33 of 1978), (hereinafter referred to as the said Act), the Central
Government had exlended the application of the provisions of the said Act to the metropolitan area of Pune in the State
of Maharashtra with effect from the 21% day of October, 2014, vide notification of the Government of India in the
Ministry of Housing and Urban Affairs, number $.0. 2732 (E), dated the 20™ October, 2014.

Now, therefore, in exercise of the powers conferred by clause (a) of sub-section (1) of section 32 of the said
Act, the Central Government hereby adds to the Schedule to the said Act, the following metro alignments of Pune Metro
Rail Project in respect of the metropolitan area of Pune, namely:-

“The Mctropolitan Area of Pune

Pune Metro Rail Corridors-Phase-1

Corridor 1: Pimpri- Chinchwad Municipal Corporation, Sant Tukaram
Pimpari - Chinchwad to Swargate Nagar, Bhosart (Nasik Phata), Kasarwadi, Phugewadi. Dapodi,
Bopodi, Khadki, Range Hill, Shivajinagar. Civil Coun,
1 s | Budhwar Peth, Mandai. Swargate.

Depot Range Hill Depot (Agriculture Collcge Arca)

Corridor 2 : Vanaz to Ramwadi Vanaz, Anand Nagar, Ideal Colony, Nal Stop. Garware College,
Deccan  Gymkhana, Chhatrapati  Sambhaji  Udyan, Pune
Municipal Corporation, Civil Court, Mangalwar Peth, Pune
Railway Station, Ruby Hall Clinic, Bund Garden, Yerwada.
| Kalvani Nogar. Ramwadi,. .

Vanaz Depot (Kachara Depot Land at Kothrud)”

—_
| Deput
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THE GAZETTE OF INDIA : EXTRAORDINARY [PART I—SEC, 3(ii)]
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PHASE -1

CORRIDOR -1 PCMC TO SWARGATE
REACH -1 PCMC TO RANGE HILL

REACH - 4 RANGE HILL TO SWARGATE

RANGE HILL

RANGE HAL
(AGRICULTURE COLLEGE AREA)

SHIVALI NAGAR

5 | CVIL COURT
(N-S) PCMC - SWARGATE |

Elevated 11.570km RPN PETH
Underground 5.01%km

Stations N o
Dep“ e s

SWARGATE
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[ [-avZ 3(ii)] YIE 1 AT 2 IR 5

PUNE METRO RAIL PROJECT

Legend:-
PHASE -1 {W-E) VANAZ - RAMWADI
CORRIDOR -2 VANAZ TO RAMWADI Elevaind (Fully) o onsam
REACH - 2 VANAZ TO CIVIL COURT :.“:- SO 1§ .

REACH -3 CIVIL COURT TO RAMWADI

[F.No.K-14011/16 /201 7-MRTS-11]
AMBUIJ BAJPAL, Under Secy.

‘Uploaded by Die. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054. ALOK Digitally signed
by ALOK KUMAR

Date: 2072.01.08
KUMAR ?:::6:15 +05'30°
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Che Gazette of India

EXTRAORDINARY
T [I—EUg 3—39-GUg (ii)
PART II—Section 3—Sub-section (ii)

WHEeRT ¥ TehIiyTa
PUBLISHED BY AUTHORITY

|, 3371] =3 feoctt, @A, e 14, 2019/3n¥aT 22, 1941
No. 3371] NEW DELHI, MONDAY, OCTOBER 14, 2019/ASVINA 22, 1941

FrATET R 928w A
FferEeT
7% faeet, 14 3rREEY, 2019

3. 3706(3).—FwtF T A, AT X (@64 wfemion) sfarfaaw, 1978 (1978 =t 33) (R 398 79+
T I ATTATH FgT 727 §) Y T 1 ITHT (3) FIRT WS ATFIET T TART I §T, I ATARIH & Iuaieil F
AT 81N FT WA IHR & qeaTelie et s ooy &7 7ferg=ar 9. &r.3m. 2732(s7) arda 21 Jgas, 2014 g=T
TRRTE Usg H QU AT & 9 fareare e o ;

ST FfiT AR 3 S AfRfam Fit ey 32 #it ITe (1) F €@ (F) FRT IS ARRET HFINT Fd g IO
AL & IREASET F =701, FEAERA1 (Fod-Raaw § =) 3K #hER-2 (39 § quaTEl) % @@ #i 3%
i i agEt § 9 9 F et i agd w1 Ao Y g |, e, 95(3r) arig 5 sWad,
2018 GRT =T £ | '

I, A, FET GLHRR, I ATARTT T & 32 FF 39T (1) F €< () FT G ARG H AW FA g4
Ih AT B gt F T - O WS X FEASRT F OS2 (IS0 F THATEY) & TXE 0 HT HeET FT g,
It -

"HIRER 2: AT, AT IR, AT FIAY, T €T, TLAR Hiee, Ta" Rra@mET, Frafd
T ¥ THATST TSt 32T, O 7R R, e =y, W ¥, g e €L, T4t gl
fea T ROy (Frase § F==r four gfa)"

5355 GI/2019 (1)
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T T
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s

\mtﬁvfmﬁaa

i “Wil’ }
Wit e :

( yrmimr frg) s -
7/; W i e
d S
7

wag AT A%
" ] '““:‘”xm:? ‘53 (m Z:T 3&) .

/ Q@ afefis Fnitoms

\ ¥ fawam

R
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ya

Legend:-
ey (W-E) VANAZ - RAMWADI
S L : {Increass
"Elevated {Fully} 15.749%m p janguh
Stations 16 nos L)
PHASE -1 2 :
CORRIDOR -2 VANAZ TO RAMWADI Depol &
REACH-2  VANAZ TO CIVIL COURT New AliGNMENt e
REACH-3  CIVIL COURT TO RAMWADI g;‘\j ggg"me“* """""""""

[1. €. $-14011/16/2017-ToeIETE-11]
%, 997 gfd, o1 qf=e
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[ 9 1I-@ve 3(ii)] R T YA STHIEROT 3

1Ny

MINISTRY OF HOUSING AND URBAN AFFAIRS
NOTIFICATION
New Delhi, the 14th October, 2019

S.0. 3706(E).—Whereas, in exercise of the powers conferred by sub-section (3) of section 1
of the Metro Railways (Construction of Works) Act, 1978 (33 of 1978) (hereinafter referred to as
the said Act), the Central Government had extended the application of the provisions of the said Act
to the Pune Metropolitan Area in the State of Maharashtra vide notification of the Government of

India in the erstwhile Ministry of Urban Development number S.0. 2732 (E), dated the 21% October,

2014; o .
p—

And whereas, in exercise of the powers conferred by clause (a) of sub-section (1) of section
32 of the said Act, the Central Government added metro alignment of Pune Metro Rail Project,
Phase-1, corridor 1 (Pimpri-Chinchwad to Swargate) and corridor 2 {Vanaz to Ramwadi) to the
Schedule of the said Act vide notification of the Government of India in the Ministry of Housing and
Urban Affairs Number S.0.95(E), dated the 5™ January, 2018.

Now, therefore, in exercise of the powers conferred by clause (b) of sub-section (1) of
section 32 of the said Act, the Central Government hereby alters the said metro alignment in respect

of Corridor 2 (Vanaz to Ramwadi) of the Pune Metro Rail Corridors — Phase — 1 in the Schedule of

the said Act, namely :—

“Corridor 2; Vanaz, Anand Nagar, Ideal Colony, Nal Stop, Garware College,
Vanaz to Ramwadi Deccan  Gymkhana, Chahatrapati Sambhaji Udyan, Pune
Municipal Corporation, Civil Court, Mangalwar Peth, Pune
Railway Station, Ruby Hall Clinic, Bund Garden, Yerwada,

Kalyani Nagar, Ramwadi.

Depot Vanaz Depot (Kachara Depot Land at Kothrud).”



Pralhad Paranjape


Pralhad Paranjape
117


THE GAZETTE OF INDIA : EXTRAORDINARY

[PART IISEC. 3(ii)]

PUNE METRO RAIL PROJECT

AHAMDNAGAR HIGHWA Y
e S RANWAD|
] EABT AVANUE
AGAMMAN PALACE :\- e
% L KALYANI NAGAR

7 YERWADA s wuti ven-

DEPOT
{KACHARA DEPOT
LAND AT KOTHRUD}

PHASE -1

CORRIDOR -2 VANAZ TO RAMWADI

-
|\ BUND GARDEN
RUBY HALL CLINIC
BAzE HaHani| J‘v
WATILAL ROAD _'_‘;‘
mha § -PUNE RAILWAY STATION |
L - . oo SAMIAY GARIDM|
B ROAD i
i, <7 MANGALWAR PETH (RTC)
F THUARKRARE X
NULA RNER . CIVIL COURT AMEIIRAR ROAD
PMC
{PUNE MUNICIPAL CORPORATION)

| CHHATRAPAT) SAMEBHAJ UDYAN
1 DECCAN GYMKHANA

»
BUTHA JIVER.

f GARWARE COLLEGE

/ NAL STOP

/" TBEAL COLONY

/'AHAND NAGAR
y VANAZ
VANAZ

Legend:-
{W-E) VANAZ - RAMWADI

Elevated (Fully)

(increqsa
16.74%km in berigthy

+.084 kms)
16 nas.

Stations

Depot %

REACH-2  VANAZTOCIVILCOURT  New Algnment ——
REACH-3  CIVIL COURTTO RAMWAD| O Algrmert =

[F. No. K-14011/16/2017-MRTS-1I]

K. SANJAY MURTY, Addl. Secy.
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Exhibit “2”

Subject -National Green Tribunal Principal Bench, New Delhi

Sarang Yadvadkar and others
Against

Pune Municipal Corporation and others.

Minutes of the meeting Date- 20/11/2019 at Divisional Commissioners Office, Pune under the
chairmanship of Dr.Deepak Mhaisekar, Divisional Commissioner,Pune

The Following were present: -

Dr. Ritesh Vijay -Principal Scientist, NEERI and Convenor Expert Committee.

Dr A. Benniamin -Scientist, State Bio Diversity Board Member of Expert Committee.
Mrs Jadhav, Maharashtra Pollution Control Board, Pune

Mr. Ramnath Subramanium-Executive Director Strategic Planning -Maha Metro
Mr. Santosh Patil -Manager, Maha Metro

Mr. Ratnakar Pandey -DGM, Environment -Maha-Metro

Mr. Mangesh Dighe -Environment Officer, PMC

Dr Sandeep Jadhav -Vice President, MITCON Consuitants

Prateek Despande- MITCON Consultants

10. Sanjay D.Sati- Dy. Engineer, PCMC

11. Mr. Rajendra G. Dhopkar- Executive Engineer, Irrigation.

12. P.O. Shinde-Sectional Engineer, Irrigation

13. P.K.Shelar -S.D.0. Mutha Irrigation Substation

14. Chandrakant Khose -Distt Admin Officer, Collectors office

15. Mrs, Renu Gera-Sr Environmental Expert (General Consultants)

WooNOaWnh WM

Purpose: In compliance with NGT court order dated 3" August,2018 para 17 “We also direct the Divisional
commissioner of Pune to associate with the committee and supervise the project specially the
environmental aspects. It will be open to the applicant or any stakeholders to continue to give their
suggestions to the committee so that any damage to the environment can be prevented or minimized. In
case it is found that project proponent is not complying with the directions of the expert committee, the
committee will be at liberty to bring the same to the notice of this tribunal by moving an appropriate
application. ‘

Proceedings — This was the fourth meeting with the Expert Committee members. The first being on
30.11.2018 followed by meeting on 13.03.2019 and 4.09.2019 on issues related to environmental
compliance for construction at the river front.

The meeting commenced with a presentation capturing the directives of the Expert Committee and the
compliances achieved. The need for the 2D Hydrological model was reiterated and suggestions for further
detailing were provided by the Expert Committee.

S.No. | Recommendations Compliance Further Suggestions
of Expert Committee

As per the initial | Out of 32 trees only 7 trees have | Coordinates of survived trees,
layout 32 trees being | been transplanted, of which four | location of new planted trees and
affected of which 23 | trees have survived. No further | their photographs shall be

to be transplanted | transplants are expected. | presented in the final report.
and 9 to be cut. Coordinates of survived trees and
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locations has been provided.
36 new trees have been planted at
Kharadi forest Survey No. 74 in lieu

of 7 transplants (7x3=21) and 3 dead
trees (3x5=15).

Reason for
displacement of
Metro alignment
from original

location and change
in design foundation
at some locations
bringing the pile caps
above the River bed.

Initially the foundations were
proposed below riverbed. But during
detailing it was found that a large
length of this alignment was falling
within the main river bed and closer
to channelized stream of the river.
The construction along this would
have caused a much higher
obstruction to the river flow due to
higher water velocity in the central
zone of the river hence to keep the
flow obstruction minimum a logical
decision to move alignment towards
left bank was taken. While working

into this area it was noticed that
there

are two large diameter
sewerage pipe lines are embedded
which could not be disturbed

considering the serious pollution
consequences. thus, a structural
scheme/ modified design having a
pile and pile caps became necessary
to save these sewer pipelines.

Mathematical modelling studies for
a discharge of 60,000 and 100,000
Cusec was carried out for both the
scenarios i.e. without pile cap and
with pile cap and it was concluded
that water afflux and submergence
caused due to Metro Pier is
insignificant. This was presented to

the NGT Expert Committee on
30.11.2018.

In lieu of fresh petition in N(ﬁ
the Expert Committee has asked
for below additional information:

1. Additional data on afflux and
submergence to be provided
in suggested format.

2. Asthe piers at the stations are
in a line hence the area of
obstruction would increase.
This has to be considered
while calculating afflux and

submergence.

3. Water levels at pier locations
for discharges of 45,474
cusecs, 60,000 cusecs and
100,000 cusecs to be
presented in graphical format
considering both the

scenarios i.e. without Metro
Piers and Metro piers with
pile caps.

be depicted in a similar
manner, In case if it is found
to be very meagre then an
enlarged section of the same
to be presented.

5. Verify the river dimensions
with the irrigation
Department and provide
appropriate computations in

case of discrepancy.
Validation/ Endorsement
from Irrigation Department is
to done.

6. Impact on ground wates
recharge due Metro pier

construction.

7. Issues to be
chronological

in
arnd

recorded
order

. Submergence also needs to |
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" replies to be submitted.

Maha-Metro agreed to abide
above and will make the
submissions to the Divisional
Commissioners office at the
earliest so that Expert Committee
is able to provide decision for the
same.

Hydrodynamic  2-D
stimulation
modelling including
temporary ramp

As directed by the NGT Expert
committee Hydrodynamic modelling
studies considering 0.5 Km upstream
and downstream of the Mutha River
including ramp has been undertaken
by using the HECRAS 4.0 Beta
Software and same were presented
to Expert Committee. Further,
Committee wanted that report to be
reviewed and vetted by CWPRS.

Maha-Metro officially approached
the CWPRS for vetting of the report
but the CWPRS clarified that they do
not review the study conducted by
other agency and only willing to
take-up fresh numerical model
study. accordingly, it was decided to
proceed for numerical model study
with CWPRS.

Numerical Model study from
CWPRS to be conducted at an
earliest and report to be
submitted.

Maha-Metro informed that as pe:
the CWPRS proposal, Numerical
Modelling study would take 4
months’ time but it was agreed
by CWPRS officials that they will
try to expedite the study within 2
months’ time.

The meeting concluded subsequent to vote of thanks

ML

No/NP-4/ws/ &= /2019

Date :

161121 20]9

Copy :

® N DU AW ow

Sd/-

( Dr.Deepak Mhaisekar)
Divisional Commissioner,Pune

P.K.Shelar -S.D.0. Mutha Irrigation Substation

Mr. Mangesh Dighe -Environment Officer, PMC

Sanjay D.Sati- Dy. Engineer, PCMC

Mr. Rajendra G. Dhopkar- Executive Engineer, Irrigation.

P.0. Shinde-Sectional Engineer, Irrigation

Chandrakant Khose -Distt Admin Officer, Collectors office

Mr. Ramnath Subramanium-Executive Director Strategic Planning -Maha Metro

Dr. Ritesh Vijay -Principal Scientist, NEERI and Convenor Expert Committee.



10.
11.
12.
13.
14.
15.

Dr A. Benniamin -Scientist, State Bio Diversity Board Member of Expert Committee.
Mrs Jadhav, Maharashtra Pollution Control Board, Pune

Mr. Santosh Patil -Manager, Maha Metro

Mr. Ratnakar Pandey -DGM, Environment -Maha-Metro

Dr Sandeep Jadhav -Vice President, MITCON Consuitants

Prateek Despande- MITCON Consultants

Mrs. Renu Gera-Sr Environmental Expert (General Consultants)

I KZA
( Prasha tKhanafiél‘(g") L

Regional Deputy Director|
Municipal Administration,
Pune Division,Pune
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ITEM NO.69 COURT NO. 6 SECTION XVII

SUPREME COURT OF INDTIA
RECORD OF PROCEEDINGS

Civil Appeal No(s). 14941/2017

MAHARASHTRA METRO RAIL CORPORATION LTD Appellant (s)
VERSUS

PUNE MUNICIPAL CORPORATION & ORS. Respondent (s)

(FOR PERMISSION TO FILE APPLICATION FOR DIRECTION ON IA 93744/2017

FOR EXEMPTION FROM FILING C/C OF THE IMPUGNED JUDGMENT ON IA

93745/2017

FOR EXEMPTION FROM FILING O.T. ON IA 93746/2017)

Date : 18-09-2017 This matter was called on for hearing today.

CORAM : HON'BLE MR. JUSTICE A.K. SIKRI
HON'BLE MR. JUSTICE ASHOK BHUSHAN

For Appellant(s) Mr. K.K. Venugopal, AG
Mr. Tushar Mehta, ASG
Mr. S.K. Mishra, Sr. Adv.
Mr. Mehul M. Guputa, Adv.
Mr. Pralhad Paranjape, Adv.
Mr. R. P. Gupta, AOR

For Respondent (s) Ms. Anitha Shenoy, AOR
Ms. Srishti Agnihotri, Adv.

UPON hearing the counsel the Court made the following
ORDER

Issue notice.

Tag with Civil Appeal No. 8762/2016 and C.A. No. 9070/2016.

The National Green Tribunal by the impugned order has only
decided on its jurisdiction and has not yet taken any view in the
merits of the case. The Tribunal may decide the case finally as we
are informed that the case is fixed finally on 21°t September, 2017.

However, in case the final order goes against the appellant no
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2
effect to that shall be given without leave of this Court. At the
same time, we make it clear that there is no stay on the project
which is being undertaken by the appellant and it will have the

right to continue with the project.

(ASHWANI KUMAR) (MALA KUMARI SHARMA)
COURT MASTER COURT MASTER
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GIN UBC100MHZ0155GC262054
- b, SN
ik HERTSE AT XA HraneE fafes
Q MAHARASHTRA METRO RAIL CORPORATION LIMITED
| (TR TN AT T IIFAT= T Iu)
_ Joint Venture of Govt. of India & Govt. of Maharashtra
PUNE METRD | PUNE METRO RAIL PROJECT
Maha-Metro/Pune/ENV/02 " Date: 21/11/2019

To,

The Executive Engineer,
Khadakwasla Irrigation Division
Sinchan Bhawan, Pune

Sub: Requirement of Mutha River data w.r.t NGT Expert Committee meeting held at
Divisional Commissioner office, Pune dated on 20" November,2019.

Dear Sir

Maharashtra Metro Rail Corporation Ltd. Is a joint venture company of Government of India
(GOI) and Government ‘of Maharashtra (GOM) established under the companies Act 2013 for the
purpose of implementation of Pune Metro Rail Project. The total length of Pune Metro Rail
Project is 31.25 km of which a stretch of 1.45 km passes along the left bank of the Mutha River.

Reference to NGT order 3™ August,2018 (OA no. 130/2018) and subsequent order (OA no.
70/2019) dated 5™ November,2019 a meeting along with NGT expert Committee has been
convened by the Divisional Commissioner,Pune wherein the afflux and submergence due to
Metro pier passing along the left bank of the Mutha River (1.45 Km) were discussed and some
points were raised by the Committee, to meet this requirement below mentioned data is
required from your good office.

-

Water level at a discharge of 45,474,’- 60,000 and 100,000 Cusec.
Topographical data of both banks starting from Khadakwasala to Bund Garden.
Details of the Superstructure in between Khadakwasala to Bund Garden.
Zoning data w.r.t. blue line and red line.

CWC data at Bund Garden. ,

Contribution data of both the Rivers i.e. Mula & Mutha at Bund Garden.

A LR S -

| would highly appreciate, if you could please provide us the above-mentioned data at earliest
to have a further study and framing the suitable reply to Committee.

A\\B

N a
M Ratnakar Pandey
SR ewtm Aram (DGM/Environment)

ﬁﬂ Maha-Metro Rail Corporation Limited, Pune
RaAA LA T

CORPORATE OFFICE: PUNE =
1stfloor, The Orion Building, Arjun Mansukhani Marg, Opp. St. Mira's College, Koregaon Park, Pune - 411 001, Maharashtra, India.
Tel: 020-26051072 E-mail: mail.mahametropune@gmail.com, Website: www.punemetrorail.org
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CROSS SECTION OF MUTHA RIVER U/S OF RAJARAM BRIDGE
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CROSS SECTIONOF MUTHA RIVER U/S OF MHATRA BRIDGE
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wes |8 8 ¥ B 3 8 § %2 0§ 02O T O3 o8 § 8 G
3 3 £ 3 % ¥ & ¥ 8§ %8 ¥ ¥ §8 % § 8 8
CHANAGEf 8 &8 &8 &8 & & &8 & 8 8 8 8 8 8 8 8 8
e =] & 8 g 3 8 g 8 & 8 2 & 8 g 8 8




bo_ocoooooooo-o'poooooo‘oo'ooom;

CROSS SECTIONOF MUTHA RIVER U/S OF MHATRA BRIDGE
CH 10+740
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- CROSS SECTIONOF MUTHA RIVER U/S OF MHATRA BRIDGE
CH 10+770
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CROSS SECTIONOF MUTHA RIVER U/S OF MHATRA BRIDGE

CH 10+800
——1,00,000 CUSEC FLOOD LINE

552.

551.

550.

549.
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CROSS SECTIONOF MUTHA RIVER U/S OF MHATRA BRIDGE
CH 10+830

566.
554.
583.

550 1,00000 CUSEC FLOOD LINE— |-

551.

550.

549, ; '

548. | | ~=—60,000 CUSEC FLOOD LINE
547. E
546.
545,

544,

543.
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Kothrpd Yrrigation gccm‘n
541. Swar__tc uner

540.

530. @\\ \3
Sub Dlvf%o/al Officer |
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538. Mutha CanalIrri atlon SUb Din Khadakwasta Irrigation) Division
Puhe 411 037 SINCHAN BHAVAN, PUNE I

LEVELS

551.795
547.255

CHAINAGE

10.05 548.910
20.00 547.080
30.00 545.449
40.00 545.055
50.00 544.789
60.00 543.736
70.00 542.596
80.00 542.432
90.00 542.432

0.00

100.00 542.458
I 542.551
543.121

130.00 544.881
150.00 549.479
160.00 551.607

110.00
120.00
140.00
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CROSS SECTIONOF MUTHA RIVER U/S OF MHATRA BRIDGE
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CROSS SECTIONOF MUTHA RIVER D/S OF MHATRA BRIDGE
CH 10+920
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556. - - f—
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554,
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538. Muthe Céna‘ frrigation Sub -Dn (le BHA\’/AN, PUNE I

Pune 411 037

LEVELS

551.650
543.003

CHAINAGE

0.00

10.00 549.940
20.00 546.590
30.00 545.966
40.00 545413
50.00 545.116
60.00 544 414
70.00 543.247
80.00 543.066
100.00 542.987
110.00 542972
120.00 543.002
130.00 543.846
140.00 546.913
150.00 553.841
160.00 |554.3%0

90.00
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CROSS SECTIONOF MUTHA RIVER D/S OF MHATRA BRIDGE
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CROSS SECTIONOF MUTHA RIVER D/S OF MHATRA BRIDGE
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CROSS SECTIONOF MUTHA RIVER D/S OF MHATRA BRIDGE
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CH. 11/040 TO 12/000

DISCHARGE  |LINE COLOUR L]
1,00,000 CUSEC |RED LINE EUEES ti{i'lsn
60,000 CUSEC | BLUE LINE EEPERE )




CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 11+040

§57.

5%56.

§85.

583,

58a.

851,

I ! P S
1,00,000 CUSEC FLooib UNE

[—551110

: 60,000 CUSEC FLGOD LlNE—l 548570 |

Secrional Oificer|

Bwergate, Pune-37

ub Divisi
Kothrud Irrigatien Section  Mutha. Can

lmgahm Sub DN,  Xhadskwash irrigation Division
e 411 037

| A .
aﬂbfﬁcer EXECUTIVE ENGINEER

T

SINCHAN [BHAVAN, TJ‘!E

2673

LEVELS

CHAINAGE

0.00 552073
16.00 549918
2000 548.708
30.00 547 814
40.00 547 400

50.00 546317

€0.00 547.347

7000 |547.328

80.00 547.309

80.00 |547290

10000 |547.200

110.00 547290

12000  |547.144
130.00 546912
140.00 546,704
15000 |546513
16000 |546.127
17000 |545.640
180.00 544198 |
19000  |544.067
20000  |544.342
210.00 543.030
220.00 542 568
230.00 542 425
24000 542,370
25000 |542.333
26000 |542295
27000 542 2360
28000 |542.844
290.00 544.067
300.00 551.203
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 11+070

554,

553,

552,

§51.

550.

549,

548,

§47.

546.

845.

544,

543,

542,

541.

540.

1,00,000 CUSEE FLOOD LINE

i S

oo e L@E__l [ P

| % /_/M | . | ! 1 | | | .
' "Sub Dn/ t%‘tp L e Ve ENGINERR j — 1 [ [ | | T
Kothrud Irrigatien Scction Muth® Canal ifriga! ion Sl H Whadakwasta lrrigation Division I | - '

Swargate, Punc-37 Pune 4110 | SIOMAN BHAVAN. PUNE W
g ’ |

LEVELS

CHAINAGE

0.00
290.60 554180 ——

552.178
1035 549633 |—
2000 548,304
30.00 547.727
40.00 547.313
50.00 546593
60.00 547.363
70.00 547.344
80.00 547325
90.00 54731
100.00 547311
11000 547230
120.00 547.036
130.00 546862
140.00 546.866
15000 546545 |—
160.00 545.774
170.00 544.849
180.00 544.496
190,00 544064
200.00 544.306
21000 542558
220.00 542417
230.00 543488
240.00 543853
250.00 543.620
260.00 544.540
27000 544,705
280.00 546.468
290.00 548231




CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

583,

852,

8§51,

§80.

549,

548,

547,

546,

548,

544,

843,

542,

541,

540,

5§39,
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—CH11+100
|

’7_ 5@ 1100 1,00,000 CUSEC FLOOD LINE

: cnonal‘ Officer| Shb ivi

- Kotﬁhmd—-hriy—ﬁon- Seetion Muthar
Swargate, Pung-37

" 60,000 CUSEC #Loob?LINEJrI

| | -
| — 548,562

s% cjﬁ)fﬂt:er |

nal trri
Pune 411 037

gﬁ‘m — =TT
nSub—an-mmm«imawn_DM;lw |
SINCHAN

BHAVAN, PUN

LEVELS

547 291

CHAINAGE

0.00 551677

1600 549.739

20.00 548 676

30.00 547.804

40.00 547,290

60.00 547.347

70.00 547.328

80.00 547.309

100.00 547291
110,00 547238
120.00 547.132
13035 547.062
140.00 547.074
150.00 546.960
160.00 545 852
17000 54421
180.00 544.067
160.00 544029
200.00 543991
210.00 542.773
22000 542893
230.00 542,826
24000 v 543038
25000 543 467
260.00 543 467
27000 544344

8975

280.00 545260

290.00 546.176

300.00 548671

0595 562 630
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 114130

555

554,

553

552

551.

550,

549.

547.

546,

- 545,

543 |

542

541,

539
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537

Kotkrbd
Sw argaj

!

551100 1,00,000 CUSEC FLCE)OD LINE

1
[

!
i
l

60,000 CUSEC FLOOD ﬂNE;] | _5aglss8] |

-&‘_‘i?lﬂ | @‘\\
Sectional Officer St bDivi&ﬁ | Officer  Execumve enGiNEER

qu;gation Sccmon Mut
© Pw—”‘ | T Pune Tm 037

Khadak\vnla I"igaﬁon Dlvvhlon
Canal trrigation Sub Dn, SINCHAN| B"WTH —

|

LEVELS

L
o

00q

CHAINAGE

0.00 |551.63%

0.00 |547.41§

20.00 |546.100

10.00 |545.363—-
10.00 |[544.699
10.00 |543.44Q
J0.00 |544.66Q
'0.00 |544.66(
10.00 |(544.693
0.00 |543.00C
00.00 [542.076
30.00 [543.033
38.80 |543.21¢
50.00 |543.364
60.00 [543.518
70.00 |545.524
80.00 |547.022

09.90 |541.60C

20.00 |542.

80.00 (547.000

'00.00 |551.801
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 11+160
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| | ]
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60,000 CUSEC FLOOD LINE —1548/554 l
549, | — - : i - : . . - . . | - |
548,
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546,
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|
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|
542, ——{—4
541, —
540, - l
539, - = . 1% L
ectional Officer Sub Divi na 2l Officer :x:cum tzam o
gag| | Kot rud. Irrigation Sectios Mutha Canal irrigation Sub Da, K;a:mh.m lon el B
Swargate, Pune-37 Pune 411 037 e l
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

_CH11+190

584,

583,

852.

581,

550,

548,

548,

547,

546.

545,

544,

543,

542,

541,

54Q.

530.

538.

i 551 090 [———106000 CUSEC FLOOD LINE
[

Sectional |Officer |

Kothrud [Irrigation Section
Swargate, |Pune-37

Mutha Canal Irrigation Sub 0. ypadabrwasta Ierigation D

Pune 411 037

' Sub Diirisi’bn/a[ Officer| | ES& 'LW i

SINCHAN BHAVAN, PUNE it

LEVELS

CHAINAGE

0.00 551.781

10.08 551.000
20.00 549258
30.00 548,592
40.00 546.686
50.00 545.169

60.00 544.858

70.28 545.341

80,00 545.330

9000 |544321
10000 |[544.234
11000 |544.266
12000 |s44840
13000  |543.003
14000 548327
15000 |543.068
16000 |543.566
17000  |543.406
18000 |543.352
19000 [544.352
10085 |546.190
21000 |546.000
22000 |545.800
23260 |551.888
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 11+220

§55.

554,

583

552,

551,

550,

549,

548,

547.

546,

548,

544.

543,

542,

541,

540,

539,

538.

551085 — 100000 CUSEC FLOOD LINE |
| ‘ | /

60,000 CUSEC FLOOD LINET

— 548|546

Sectional| Officer |

Swargate, Pune-37 |

Sub Divisignal Officer

Kothrud  rrigation SectionMutha Canal lrrigation ;shb..un;..mam._m‘.'ifu"ig:m | ‘

Pune 411 037 SINCHAN BHAVAN, pu i

LEVELS

549.183

CHAINAGE

0.00 £51.440

10.00 550.901

20.15

30.00 548.426

40.00 546.354

50.00 545.042

60.00 544,509

70.00 544.5652

80.00 544.643

90.00 544.731
100.00 544.571
116.00 544.909
120.00 542.831
130.00 542 400
140.00 542.454
150.00 542.969
160.00 542.453
170.00 542,002
180.00 542072
190.00 542,518
210.00 545.280

220.00 545482
233.83 551.808
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 11+250

588,

554

583,

552,

551,

550.

548,

§48.

547.

546.

545,

544,

543.

542,

541,

54Q.

538.

538,

| 551 085 1,00,000 CUSEC FLOOD LINE |

i

60,000 CUSEC FLOOD jINE—I —548/542

Sectional [Officer ' Sub Diviﬂoﬁ:il Officer EXEC lt ENENEDE}. o
meh‘T——"“d Isrigation Scction_ puthg Canal itrigation Sub.Dn, Rhetakwasta lrrigation DRI
Swargate, |Pune-37 p?me ;91 037 SINCARN RVAr. Puri ]

LEVELS

CHAINAGE

0.00 551.473

10.00 549.048
20.00 547.690
30.00 547.174
50.00 545.640
60.00 546.812
70.00 544.316
80.00 544,105
90.00 543.413
106.05 542.770
110.00 542.258
120,00 542.285
130.00 542.885
140.00 543.601
150.00 543.232
160.00 543201 |
170.00 543.674
180.00 544.160

190.00 545,033

200.00 545.000

210.00 545.360

217.48 561.530
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CROSS SECTION OF MUTHA RIVER U/S OF S.M. JOSHI BRIDGE

CH 11+280

588,

554
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552.

581,

550.

548,
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Ratnakar pandey

From: Ratnakar pandey

Sent: 05 December 2019 16:08

To: riteshvijay@gmail.com

Cc: renu.gera@gcnmrcl.com; 'Sandeep Jadhav'

Subject: Revised Reply in the matter of O.A. 70/2019 NGT order dated 5.11.2019
Attachments: NGT -5-12-19 Revised Document.docx.html

Dear Sir,

As suggested, please find enclosed revised document on the above cited subject.

Regards,

Ratnakar Pandey
DGM/Environment
Maha-Metro,Pune

From: Ratnakar pandey

Sent: Saturday, November 30, 2019 5:52 PM

To: riteshvijay@gmail.com

Cc: renu.gera@gcnmrcl.com

Subject: First Draft Reply in the matter of O.A. 70/2019 NGT order dated 5.11.2019

Dear Sir,

Please find enclosed 1st draft reply on NGT order dated 5/11/2019 in the matter of OA. 70/2019.
Submergence calculation for 60,000 cusec discharge is not ready hence unable to incorporate but same
will be submitted by Monday.

Regards,
Ratnakar Pandey
DGM/Environment


Pralhad Paranjape
Exhibit “5”�


Before the NGT (WZ) Bench Pune

Original Application No.70/2019

Sarang Yadwadkar (Applicant)
Versus

Pune Municipal Corporation (Respondents)

Background:

Maharashtra Metro Rail Corporation Ltd. (Maha-Metro) Is a joint venture company of
Government of India (GOI) and Government of Maharashtra (GOM) established under the
companies Act 2013 for the purpose of implementation of Pune Metro Rail Project.

The total length of Pune Metro Rail Project is 31.25 km of which a stretch of 1.45 km passes
along the left bank of the Mutha river (Annexure-1)). The structure comprises a tall viaduct
and two elevated stations viz. Deccan Gymkhana and Sambhaji Udyan. The viaduct and
stations are supported on single RCC Columns and the soffits of the viaduct and station
concourses are above the highest flood levels. Adequate free board is provided above the
highest flood level.

Issue:

Objections were raised for laying the Metro alignment along the left bank of Mutha river
marked within the Blue line and Red line (Blue line and Red line shown on the Map represent
the extent of spread of river on both sides for flood discharges of 60,000 cusecs and 100,000
cusecs respectively) and the matter went through hearing in the National Green Tribunal
(NGT) and further to the Hon’ble Supreme Court of India. Maha-Metro explained that the
obstruction caused by the structure of viaduct envisaged is limited to the width of one pier
(all the piers being proposed along the river flow). Based on the pleas of the applicants and
defence by Maha-Metro, a final verdict has been given by the Hon’ble Supreme Court
permitting the laying of Elevated Metro alignment along the left bank of Mutha river.

During a meeting held by Divisional Commissioner, Pune to hear the objections of the litigants
in the above case with reference to the current (August 2019) floods and obstruction caused
due to construction enabling works and detailed design of foundations of piers, following
issues came to be raised:

1. Alteration in design of foundations in some locations along the stretch bringing the

pile caps above the initial bed of river.

2. Temporary earthen road constructed along Metro alignment along the left bank of
Mutha river from Deccan Gymkhana Metro Station to Vrudheshwar Temple.
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Following are the rejoinders to each of the issue raised by the litigants:

1. Alteration in design of foundations in some locations along the stretch bringing the pile

caps above the initial bed of river:

During the NGT proceedings Metro alignment along the left bank of the river was presented
based on the initial assessment of the riverbed. The foundations of the viaduct were proposed to
be embedded below the riverbed. However, while detailing it was noticed that a large length of
this alignment was falling below the second retaining wall (i.e. within main riverbed) and closer
to the channelized stream of the river. The construction along this would have entailed a much
higher effective obstruction to the river flow due to higher water velocity in the central zone of
the river. In order to have minimum obstruction a logical technical decision was taken to move
the alighment towards the left bank above the Retaining Wall (Annexure -2). In the process the
initial position of piers was pushed towards the bank by 7 m, 12.5 m, 17 m and closer to
Vruddhehwar temple to an extent of 20 to 28 m.

In this area there are two large diameter embedded sewerage lines which could not be disrupted
(as it could have caused very serious river contamination) thus a structural scheme became
necessary to support the single column piers of the viaduct on foundations which span the
pipelines by providing piles and pile caps whose bottom is clear of the top of the pipeline. The
modified design had piles and pile caps (above the bed level), albeit the width of the piers was
slightly reduced (Annexure -3). These were shared with the NGT Expert Committee members
during their visit on 30.11.2018. The sewerage pipelines are not in a smooth alignment while
Metro requires a smooth alighnment and therefore this solution had to be adopted for 31
foundation locations (out of a total of 60 locations). At these locations the pile caps are above
the bed level along the left bank. However, the flow velocity of the river at these locations is much
less than in the central zone causing comparatively less obstruction due to pile caps.

Initial mathematical studies of river flow at the pier locations were carried out without pile
foundations embedded in the riverbed. The calculated local afflux at SP 10 (Sambhaiji station pier
-10) worked out to 11. 7 mm. When the design underwent modification and pile caps were
proposed laid on the river bed the mathematical computations of afflux were reworked. The
maximum local afflux thus worked out is at SP8 (Sambhaji station Pier) was 29.2 mm. This was
worked out for a discharge of 100,000 cusecs and was presented to the Expert Committee of NGT
on 30.11.2018.

Subsequently in the matter other NGT order dated 5.11.2019 (Application No.70/2019(W?Z2)
highlighted that the width of the river has been misinterpreted. On verification it was found that
due to manual digitisation of pdf file an error had indeed occurred which has now been rectified
by using the recent data from irrigation department. The results of the revised mathematical
analysis based on the above are as follows.

S. No. | Flow in cusecs Maximum Water | Location of afflux Submergence due
Afflux (mm) to afflux (mm)

1. 100,000 cusecs 28.06 SP8 62.74

2. 60,000 cusecs 11.08 SP8 24.79

Based on the discussions during the Expert Committee’s visit on 30™" November 2018 detailed studies
were undertaken generating hydrological model analysed by using HEC RAS 4.0Beta Software. This
was considered for a stretch of 2.45 km which extends 0.5km either way beyond Metro Construction.
This hydrological simulation model accounted for all obstructions such as sewerage pipeline, temples,
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samadhis, Ghats, Immersion tanks and trees etc. (without the temporary murrum road to enable
construction) at 30m intervals along the entire stretch of 2.45 km which encompasses the Metro
Construction.

M/s Mitcon undertook this study and came up with a maximum global afflux of 160 mm for a discharge
of 100,000 cusecs. The Expert Committee had desired that this Hydrological simulation to be
undertaken by CPWRS. The study is underway and will be shared on completion.

Metro alignment on Riverbed -1.39km

Three alternatives for Metro Alignment were under consideration and the final selection was made
on the basis of least disturbance to residential and commercial complexes, least number of affected
trees and the shortest distance. Turning at Deccan Gymkhana Corner was a design constraint and the
alternative along the river bank was found to be the most acceptable.

The original length of the metro alignment as per DPR was 1.7 km in two stretches of 1.5 km and 0.2m
making a total of 1.7 km. The Metro alignment entered the river bed at chainage 4320 m and exited
at chainage 5820 again entering at chainage 6195 meters and exiting at chainage 6395.

During the NGT first visit on 6.11.2017 the alternative alignment of length 1.45 km was shared where
alignment enters the riverbed at chainage 4301.545 (Pier 152) and exited at chainage 5753.90 at (Pier
-191).Subsequently the piers were pushed towards the left bank away from the river and the current
alignment enters the river bed at chainage 4299.209 (Pier -152) and exits the river bed at chainage
5695.866 (Pier -189) with a length of 1.39 km.(Annexure -4 shows the three alignments )

As per our submission to NGT 32 trees were being affected and the Tree Authority had granted
permission for the same. Of these 32 trees 23 were to be transplanted and balance nine to be cut. In
the current alignment eleven trees have been transplanted and three cut leaving 18 trees unaffected

2. Temporary earthen road constructed along Metro alignment along the left bank of
Mutha River from Deccan Gymkhana Metro Station to Vrudheshwar Temple:

A temporary murrum road was constructed to enable construction of Piers of the viaduct along the
left bank of the river. In the process the bed under the road got raised by average 2.2 m This raising is
very small, and it hugs the bed where the velocity of river flow is minimal (Annexure 5). The cross-
sectional area of the river flow at a representative CH 5303.127 (SP 8) gets reduced by only 3.7 %
including this road at the largest raised foundation. The obstruction at Sambhaji Bridge is 19.33 %.
for a flow of 60,000 cusecs.

A revised hydrological model was analysed adding this temporary road by using HEC RAS 4.0 Beta
Software. With this the global afflux at a discharge of 100,000 cusecs worked out to 180 mm (an
increase of only 20 mm as compared to afflux without the road). In any case when the work gets
completed Maha Metro will ensure that this road will be removed, and the bed restored to its
original profile.

Maha metro’s response to the six points raised in the petition.

1.The Expert Committee has failed to arrive at the scientific figures of rise in flood levels owing to
the construction of the 59 piers of metro on riverbed of Mutha River through their study.

Initially a mathematical model was prepared based on Molesworth Formula recommended under
Guide lines for Design and Construction of River Training and Control Works for Road Bridges, Indian
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Roads Congress -1997.However the Expert Committee advised to undertake a hydrological Simulation
Model which has been completed for the 60 piers on the river bed.

e Based on Committee advise HEC RAS 4.0 Beta Software for a stretch of 2.45 km which includes
metro construction of 1.45 km plus 0.5 km on both the upstream and downstream of the
construction were undertaken (An additional Numerical modelling study from CWPRS is also
underway for the same stretch.)

e The water Afflux and submergence calculations have been undertaken including the
foundations and piers emerging from the riverbed. The cross section of the river has been
endorsed by the Irrigation Department.

The water Afflux and Submergence values have been calculated for flows of

Sn | Flow in cusecs Maximum Water | Location of afflux Max. submergence
Afflux (mm) (inm)

M | 100,000 cusecs 180 P160, P161, P162 DE-7- 4.158

2. | 60,000 cusecs 100 P168 P175-2.736

Graphs depicting water afflux and submergence are attached as Annexure 6. Photographs taken
during the high flow levels showing water afflux at piers -Annexure -7

Water afflux and submergence are a function of the area of obstruction to the flow. With reference
to Maha Metro the widest pier is at SP8 at the narrowest section of the river. There are bridges
upstream and along the route of construction. The table below provides the area of obstruction to the
flow at each location.

Flow 60,000 cusecs

Sr.No | Name of structure Obstruction Area River Area Obstruction %
(Sq. m.) (Sq.m.)

1. Sambhaji Bridge 131.92 682.56 19.33

2. Gadgil Bridge 95.8 680.05 14.09

3. Baba Bhide Bridge 72.84 572.189 12.28

4, Shinde Bridge 9.684 294.493 3.29

5. Metro Pier No SP8 13.505 365.469 3.70

Flow -100,000Cusecs

Sr.No | Name of structure Obstruction Area River Area Obstruction %
(Sq. m.) (Sq.m.)

1. Sambhaji Bridge 196.794 1195.329 16.46

2. Gadgil Bridge 147 1154.68 12.73

3. Baba Bhide Bridge 70.284 994.973 7.06

4. Shinde Bridge 35.874 690.465 5.20

5. Metro Pier No SP8 27.217 751.205 3.62

2. The Expert Committee has hugely misrepresented the width of Mutha River and has misquoted
the data on river width as available with the Irrigation Department Government of Maharashtra.



There is a discrepancy in the width of the riverbed taken for the mathematical model. While designing
alignment through the Mutha riverbed detailed plane table Survey of Mutha river published by the
Irrigation Department was considered. The pdf copies were printed and digitized for planning
purposes. Subsequently soft copies of plane table and river cross section was procured from irrigation
department. Discrepancies in the data are due to manual digitisation of pdf data.

This has now been corrected and the revised mathematical calculations are presented the data for
which includes raised foundations and piers.

The water Afflux and Submergence values have been calculated for flows of

S.No. | Flow in cusecs

Maximum Water

Location of afflux

Submergence due

Afflux (mm) to afflux (mm)
1. 100,000 cusecs 28.06 SP8 62.74
60,000 cusecs 11.08 SP8 24.79

The HEC RAS study undertaken for a stretch of 2.45 km i.e. 0.5 km on the upstream side and 0.5 km
on the downstream side beyond the Metro construction is calculated on data endorsed by the
irrigation department.

The water Afflux and Submergence values have been calculated for flows of

S.No. | Flow in cusecs Maximum Water | Location of afflux Max. submergence
Afflux (mm) (inm)

1. 100,000 cusecs 180 P160, P161, P162 DE-7-4.158

2. 60,000 cusecs 100 P168 Pier 175 -2.736

3.The Expert Committee has failed to comply with the directions or the terms of study as defined by
this Hon’ble Tribunal in order dated 13.10.2017 in Sarang Yadwadkar & Ors vs Pune Municipal
Corporation &Ors. (OA No 130/2018 previously OA 67/2017 WZ)

e 0n6.11.2017 the Expert Committee visited the project site and a copy of the Environment Impact
Assessment was shared with the committee members. However, the Committee asked for
additional information.

a) Justification of reduction of length from 1.7km to 1.45 km.

b) Layout of the two stations on the riverbed.

¢) Location of each pier, with dimensions demarcated with red and blue lines.

d) Incorporation of red line and blue lines in layout published by Irrigation Department.
e) Site photographs. -list of affected trees

f) Water Afflux and submergence computations at each of the piers.

g) Certification/ldentification of affected tree species from Botanical Survey of India.

e 10.11.2017 -Analysis of Alignment and Afflux computations were submitted via e mail.

e 21.12.2017 -Formal letter from Expert Committee requesting for the above data was received.

e 23.12.2017 -Metro submitted the above data along with a list of 32 trees likely to be affected by
this construction.

e 0On30.11.2018 -During their supervisory visit Water Afflux and Submergence calculations based on
structural changes due to presence of sewer lines were shared with them.

The following documents are now submitted to the Expert Committee.

a) Report of initial Mathematical model depicting water afflux and submergence.

302



b) Report on Revised Mathematical Model for revised structural changes proposed in 1.45 km

stretch with reference to afflux and submergence.

c) Report on Hydrological simulation study by HEC RAS for revised structural changes including

temporary ramp for the proposed 1.45 km plus 0.5 km upstream and downstream stretch with
reference to afflux.

d) Mathematical model based on revised river width with foundations emerging beyond the river

bed and 60 piers.

4.The Expert Committee violated the directions of this Hon’ble Tribunal by not carrying out any local
investigation ,failed to assess the cumulative impacts of the said constructions on the environment
namely ground water recharge, bio-diversity in the river bed ,free flow of water ,risk of flooding
debris disposal ,water pollution and air pollution ,failed to suggest any mitigation measures ,failed
to assess impacts of the river bed construction individually or cumulatively and make any
recommendations.

The EIA document submitted by Maha Metro addresses the above concerns and has been vetted by
NEERI and Pune University.

Ground Water Recharge

With reference to Geology the Vertical Electrical Sounding (VES) shows that the strata below soil
are not favourable to form aquifer. However unconfined aquifer reported from the project area
has poor potential. It is envisaged that construction of Piers on the bank are not likely to cause
significant impact on any aquifers. Natural springs are not observed in the area during the study
period. Hence no adverse impacts during construction phase are envisaged on existing
hydrogeological condition.”

Maha Metro has signed a memorandum of understanding with Ground Water Survey
Development Agency and correspondence quantifying the amount of recharge expected from
viaducts and stations is enclosed (Annexure -8).

Biodiversity

The proposed metro route is part of riverine ecosystem. The floristic component of the project site
does not include any rare or endangered species. Majority fauna listed from the study area will be
least impacted because habitat requirement for the reported fauna is general at can be fulfil from
adjoining area. Impacts due to construction activity are reversible and cause no further major
adverse impact. As proposed metro rail alignment and metro stations are elevated hence no any
significant impact are envisaged on ecology & biodiversity of the area during operational phase of
the Project

Free Flow of Water

The flow in Mutha River has two sources, the first and major source is water released from the
Khadakwasla Dam during high rainfall days. Additional flow joins the river through small
tributaries on the downstream side of Khadakwasla dam, these contribute less than 10% to the
flow. Blue line and Red line of Mutha River are decided by the irrigation department on discharge
of 60,000 cusecs and 100,000 cusecs respectively.

Mathematical calculations depict the obstruction to the river flow is insignificant due to proposed
construction of metro rail alignment piers. At any cross section of the river, the area blocked by
the width of a single pier is negligible compared to the cross -sectional area of river.
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Risk of Flooding — Ref Minutes of meeting dated 30.11.2018

The Expert committee recommended that while the impact of the individual piers may not be
significant it would be worthwhile to undertake a hydrological Simulation study covering 0.5km
upstream and downstream of the metro construction. The same has been undertaken and results
were incorporated.

Water Pollution, Air Pollution and Waste Management -Ref Minutes of Meeting dated 30.11.2018

Committee recommended strict compliance of Environment Management Plan as per
Environmental Impact Assessment during construction and operation phases. This includes dust
control measures, excavated soil control measures, solid and liquid waste management etc.
Proper care needs to be taken for preventing spillage of mortar cementing material into the river
during construction.

Committee recommended effective solid and liquid waste management at both the stations
(Deccan and Sambha Ji Park ) as per solid waste Management 2016 and recent effluent discharge
standards (October 13,2017 ) respectively .MMRCL has to assure by providing toilets, wash room
and garbage collection bins (wet and dry) at prominent places for the passengers /visitors.

No solid waste will be allowed in the river bed during construction and operation phases of the
metro project. For decomposition of organic waste converter must be installed at each metro
station. For non-degradable waste, it will be collected treated and disposed as per waste
management practices of Pune Municipal Corporation. The Compost from organic waste
convertor must be used as a fertilizer for onsite gardening and for landscaping within the project
area site especially Deccan and Sambhaji Park Stations.

No liquid waste will be allowed in the river bed during construction and operation phases .Liquid
waste from toilets ,wash room and other activities must be properly collected and treated at the
station through sewage treatment plant as per recent effluent discharge standards (Bio Chemical
Oxygen Demand (BOD) 20 mg/i/total Suspended Solids (TSS) 50mg/l and Faecal Coliform (FC)
<1000MPN /100ml.The treated effluent must be reused for flushing urinals, toilets ,land scaping
and gardening and excess treated water may be discharged in city sewerage system of PMC.

Committee also suggested installation of suitable number of dust sensors at a distance of 20m
towards habitat side from the metro alignment for monitoring of Pm 10<100 mg/m3) during
construction of metro corridor including stations.

Air quality has been recorded at three places on the river bed Entry -Pier 153 near, Pier 165 mid
way and pier 170 near Exit). All the values were within permissible limits. Water spraying is
undertaken to ensure control of fugitive dust. The records were offered to Expert Committee for
review.

5.Many residential localities around and on the upstream side of the metro piers are built on
riverbed, were inundated at the release of 45,474 Cusecs water from the Khadakwasla dam into the
Mutha river. The blue Line of Mutha River which is defined at 60,000 Cusecs was breached at many
locations at the discharge of 45,474 Cusecs.

While the discharge from Khadakwasla 45,474 cusec ,the distance between the dam and the
reference site is about 12 km .In the absence of any official recorded data from concerned
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Authority, it may be considered that the high intensity rainfall on the free catchment area during
this period has contributed to the flow of the Mutha .Quantification of the same can be carried
out by the relevant Department.

e To validate that 45,474 Cusecs has breached the blue line due to the construction of metro piers
and ramp it is essential to have historical data of RL for discharge of 45,474 cusecs before the
construction of metro work. This data is not available with the concerned Department

6.The flooding in August 2019 has proved that the Expert Committee observations that at the
maximum rise in afflux level of the river would be 23 mm, is grossly flawed as it is based on incorrect
data of river width for the Hydraulic study.

The Report on Hydrological Simulation Study by HEC RAS for revised structural changes proposed in
1.45 Km plus 0.5km upstream &downstream stretch with reference to afflux is based on data by the
Irrigation Department and has included the foundations, piers including the temporary ramp.

The water Afflux and Submergence values have been calculated for flows of

Sn | Flow in cusecs Maximum Water | Location of afflux Max. submergence
Afflux (mm) (inm)

M | 100,000 cusecs 180 P160, P161, P162 DE-7-4.158

2. | 60,000 cusecs 100 P168 Pier 175 -2.736
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Schematic sketch- Pune Metro Alignment Along the River
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Note: (Pier No 153-183) do not cross the river but are located along the left bank of the Mutha river.



Annexure 2 -Revised Layout of Metro Piers

g PANCHALESHWAR s s
. METRO ALIGNMENT ALONG LEFT BANK OF MUTH RIVER PIER No 152 To 189
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NOTE:
1. Eadier alignment modified to shift the Metre viaduct closer to
the left bank away from main river flow araa.
2.  Sewerage Pipe lines not along smooth alignment.
3. Alignmeant shifted 12m to 28m towards the shore of the rvar
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Annexure-3

Note: Foundation are supported on piles to prevent damage to the active sewer lines

Bridge decking

Clearance Red Water Level

Pier

Submerged Pier

Height
Height of pile R

cap above
river bed

Pile Below the
Foundation
Block ¢ x

River Bed Level

4

Sewer pipe below river bed

Table Showing revised piers dimension

Pier No. Ground Level Pile Cap Top QEE\: :::ic\f Length Width Height
(m) Level (m) Ground (m) | Ground (m) (m) (m) (m)
P 152 545.171 542.106 - 3.065 2.2 2.5 1.7
P 153 545.346 543.616 - 1.73 24 1.9 1.81
P 154 545.113 542.171 - 2.94 2.2 2.5 1.5
P 155 544.333 542.428 - 1.90 3 3.2 2.2
P 156 544.344 542.709 - 1.635 7.5 5.5 2.25
P 157 544.168 542.058 - 2.11 24 2.7 1.55
P 158 545.171 542.106 - 3.06 2.2 2.5 1.7
P 159 544.08 540.358 - 3.722 4.2 5.5 1.5
P 160 543.393 547.34 3.947 - 6.9 5.5 1.5
P161 543.509 545.31 1.801 - 4.2 5.7 1.8
P 162 543.789 545.2 1.411 - 5.5 5.8 1.5
P 163 543.509 545.31 1.801 - 4.2 5.7 1.8
DE 1 544.356 545.056 0.7 - 7.5 6.3 1.8
DE 2 544.021 545.628 1.607 - 14.185 9.7 2
DE 3 544.432 545.927 1.495 11.2 13.5 24
DE 4 543.842 542.843 - 0.999 6.5 7.8 2.5
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DE 5 543.727 541.613 - 2.114 6.75 6 2.05
DE 6 543.942 541.788 - 2.154 6.75 6 2.05
DE7 543.85 542.853 - 0.997 6.5 7.8 2.5
DE 8 543.883 542.398 - 1.485 6.75 6 2.05
DE9 544.001 541.763 - 2.238 6.3 6 1.85
DE 10 543.973 541.949 - 2.024 6.25 6.4 1.9
P 164 545.18 545.68 0.5 - 5.5 11.18 2
P 165 544.043 545.4 1.357 - 6.5 4.7 1.8
P 166 544.493 545.423 0.93 - 7.3 4.7 1.8
P 167 544.922 545.5 0.578 - 7.99 9.19 2.1
P 168 543.063 545.4 2.337 - 8.94 8.94 2
P 169 543.167 540.928 - 2.239 4.6 5.5 1.5
P 170 542.908 540.973 - 1.935 4.6 5.5 1.55
P171 542.943 541.853 - 1.09 4.6 5.5 1.55
P172 543.411 541.023 - 2.388 4.6 5.5 1.55
P173 543.35 544,986 1.636 - 5.5 10.41 1.8
P174 543.403 545.728 2.325 - 5.7 5.7 1.8
P 175 543.403 545.353 1.95 - 8.1 5.2 1.95
P176 543.505 545.245 1.74 - 6.926 5.5 2
SP1 543.637 545.669 2.032 - 12.03 11.2 2.4
SP2 543.7 545.637 1.937 - 14.69 9.7 2.4
SP3 543.932 545.376 1.444 - 14.5 11.2 2.4
SP4 544.248 545.787 1.539 - 14.1 11.2 2.4
SP5 544.449 545.849 14 - 14.1 11.2 2.4
SP 6 544.342 545.547 1.205 - 13.7 10.5 2.5
SP7 544.341 545.744 1.403 - 14 13.7 2.65
SP8 544.237 545.634 1.397 - 14.6 10.1 2.65
SP9 544.142 545.53 1.388 - 13 8.7 2.4
SP 10 544.303 545.619 1.316 - 11.26 9.737 2.45
P177 544.372 544,982 0.61 - 9.8 5.5 1.85
P178 544.202 544.002 - 0.2 2.2 2.5 1.8
P 179 544.032 543.352 - 0.68 6.3 6 1.85
P 180 542.087 540.997 - 1.09 4.6 5.5 1.55
P 181 542.771 540.821 - 1.95 5.2 5.7 1.65
P 182 543.275 544.604 1.329 - 9.835 5.5 1.8
P 183 544.009 544.67 0.661 - 6.3 5.5 1.8
P 184 544.031 546.077 2.046 - 6.396 5.7 1.8
P 185 558.38 556.18 - 2.2 2.4 1.9 1.4
P 186 544.824 543.824 - 1 2.2 2.5 1.6
P 186 a 544.1 543.75 - 0.35 2.2 1.9 1.65
P 187 546.427 542.827 - 3.6 3.2 2.7 1.2
P 188 544.605 544.105 - 0.5 1.9 2.4 1.6
P 189 544.296 542.296 - 2 2.4 2.7 1.6
P 190 544.452 543.577 - 0.875 2.4 1.9 1.75
P 191 548.712 548.212 - 0.5 4.5 5 1
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Annexure 4

FIGURE-3
METRO ALIGNMENT Al ONG LEFT BACK OF MUTHA RIVER PIER No. 152 To 188
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FIGURE4

METRO ALIGNMENT ALONG LEFT BACK OF MUTHA RIVER PIER Mo.152 To 188
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Annexure- 5 Details of Ramp, Foundation and Pier

__VW_HFL=547.348
1,714
¥ ¥ TOP OF PILE CAP = 545.634 PRESENT WATER LEVEL
Area 2“17,??6 M 2 R0AD TOP = 544.276 =541.015
350 0.413—=———-ROAD TOP = 543.962
SP-8 7 RIVER BED = 541.296
TOTAL AREA ‘ =
— 7 25.035 .

OBSTETRICIAN =36 Sq.M




Annexure 6

CROSS SECTION OF MUTHA RIVER D/S OF GADGIL BRIDGE
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DE7 Chainage 4742.957 (Mutha River D/S Chainage 12534.093)

Cross Section of DE-7 which has maximum submergence for discharge of 1,00,000 cusecs.
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CROSS SECTION OF MUTHA RIVER D/S OF GADGIL BRIDGE

P-175

B
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P175 Chainage 5125.873 (Mutha River D/S Chainage 12917.660)
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Cross Section of DE-7 which has maximum submergence for discharge of 60,000 cusecs.
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PLAN SHOWING RED LINE, BLUE LINE AND SUBMERGENCE LINE ALONG
WITH LAYOUT OF METRO PIERS

Maximum

Submergence at pier
No. DE 7
LEGEND
|——
D]

- BLUE LINE (60,000 CUSEC)
- RED LINE (1,00,000 CUSEC)

- MUTHA RIVER BED
- METRO PIERS WITH PIER CAP

- RETAINING WALL

Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs.
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Enlarged Section of DE — 7 which has maximum submergence for discharge of 1,00,000 cusec
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Submergence in m for discharge of 60,000 cusecs
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Graph showing submergence from P 152 tp P 190 for discharge of 60,000 cusec
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Submergence in m for Discharge of 1,00,000 cusec
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Afflux with respect to 60,000 cusec discharge
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Annexure 7- Metro pier moved by 20 to 28 m on this stretch
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Pier no 154-Second pier on river bed low velocity and Local water afflux
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Pier 170- Mid way of the Metro construction low velocity and local water afflux

74 Cusecs

8.2019

ey
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Local water Afflux

Pier 182 On 5.08.2019 flow 45,474 cusecs- piers moved out of
riverbed by 20-28 m to reduce impact of water afflux




Annexure 8

Govt Of Maharashtra
Water Supply And Sanitation Department

Deputy Director,

Ground Water Surveys And
Development Agency,Pune Region,
K.B.Joshi Rd, Shivajinagar,Pune -
411005

Phone - 020-25531227,
25521852

Fax - 020-25531227

Email -ddgsdapntech@gmail.com

Out No/Tech/survey/GroundWater Survey/S 1./ | g)-./2019. & : 27/11/2019

To, i
Hon, Mr. Ramnath Subramanian,
Executive Director
Maharashtra Metro Rail Corporation, Ltd
Pune-01

Sub: Maha-Metro Pune- A brief feasibility study report on Rain Water harvesting
Project proposed for Maharashtra Metro Corporation Pune. .
Ref: Official visit of Mrs. Gera.

Sir,

With respect to your request regarding Rainwater harvesting project this office has
conducted technical study and field investigation to determine the feasibility of rainwater
harvesting measures to be implemented for Metro project. On the basis of detailed
investigation conducted in the field as well as study of Hydro geological and geophysical
data for various parameters available with is office the observations drawn are as below.
The various technical parameters studied and field observations drawn are as given below-

‘On the basis of field investigation and study of technical parameters it is inferred
that, the area covered by the 2 routes is in Limits and is feasible for rainwater harvesting the
rainwater can be obtained/ collected from the top surface of elevated span as well as roof
top of the Depot.

As per the guidelines of IGBC considering the average rainfall of the last five years
the rainwater available from every two span areas would be about 8.72m’. The water
available can be utilized to recharge to subsurface i.e. moderate to deep aquifers so as to
raise the water table and improve the quality of groundwater under urban domain.

Thus the rainwater harvesting system recommended is to collect the water store and
recharge to subsurface as per the IGBC guidelines so as to conserve about 50% of rain fall.

The Assumptions are as below----

® Rainfall data - 5 years from year 2013-17 (Revenue department considered Pune city)

® Rainy days - Actual rainfall are considered for calculations of average normal rainfall
per day.

e Pillars with span are considered for the calculations. Pillars of stations are not
considered presently for calculations.
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Rain Water Harvesting -Via duct.

Rainfall from via duct =28m x 8 x 0.0205 (rainfall) x 0.95 Coefficient of runoff=4.36 m3
Each recharge structure system covers two spans =4.36x2=8.72 m3

Rain water harvesting system consists of two collection chambers of size 1x1x1 i=1m3

And Recharge chamber of 2.5x1.5x1.8 m=6.75 m3

Total capacity for rain water harvesting system =6.76 +1+1=8.76 >8.72 m3 which is

adequate to store the rainwater available.

Route 1 Route 2
No of Pillars 469 371
Probable no of structure at every | 170 108
alternate pillar
No of Stations 9 8
Amount of annual rainfall to be
collected from pillars and span from 41210.72m’
route 1 and 2
Amount of annual rainfall to be -
collected from Depot. 9482.09 m
Amount of annual rainfall to be 15759.17 m’
collected from 17 stations

The no of structures may vary, since depends on location and availability of land, site
feasibility, road crossing area and bridge area.

Yours Sincerely,

(Dr.Milind Sharad Deshpande)
Regional Deputy Director,
Ground Water surveys and development Agency,
Pune Region, Pune.
Copy-
To The Hon. Director, Ground Water surveys and development Agency,
Maharashtra State, Pune. .
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Step 3,-Entire recharge pit is filled with
boulders and then granular material.

Step 4-Concrete ring Is placed around
the casing pipe called the recharge

shaft.

Step 5-Cocrete ring is filled with
pebbles and coarse and fine sand,

Step 6 - The entire recharge pit area is
filled with granular material

Step 7:-Manhole cover is placed over
the shaft

The material from the shaft nceds to be removed and cleaned and replaced.

The recharge pit is filled with granular material which also requires cleaning and the top layer
needs to be replaced else it clogs and prevents flow of water,

To capture 8.72 m’ of water the traditional design would be two one cubic meter collection

chambers leaving a balance of 8.72-2= 6.72 m*

In a recharge pit only 20% of volume is available for storage of water
So volume of pit for storing 6.72 m’ of water = 6.72x100/20=33.6 m’

Assuming a depth of 2 meters and width of maxm 2.2 m the length of pit =7.6 m

Cost Comparison
| Traditional With filter Remarks |
Collection chamber SizelmxImxI Size 1x1x1 No difference
with cover -2 numbers
Rain water harvesting | 33.6 m’ 6.75 m’ Cost saving
storage tank due to smaller
size.
Boulders -13 volume | 11.2 Not Required
m’@2200=24,640 | Only filter
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Govt Of Maharashtra
Water Supply And Sanitation Department

Deputy Director,

Ground Water Surveys And
Development Agency,Pune Region ,
K.B.Joshi Rd, Shivajinagar,Pune -
411005

Out No/Tech/survey/GroundWater Survey/S.L/ o) /2018. . 1 0242018~
2 2611212018

Phone - 020-25531227,
25521852

Fax - 020-25531227

Email -ddgsdapntech@gmail.com

To,
Hon, Mr. Ramnath Subramanian,
Executive Director
Maharashtra Metro Rail Corporation, Ltd
Pune-01

Sub : Maha-MetroPune- A brief feasibility study report on Rain Water harvesting Project
proposed for Maharashtra Metro Corporation Pune. .

Ref : 1.This official letter No. Tech/survey/Groundwater Survey/S.I. 05/ 2391/2018
Date -07/09/2018

Sir,

With respect to your request regarding Rainwater harvesting project this office has
conducted technical study and field investigation to determine the feasibility of rainwater
harvesting measures to be implemented for Metro project. On the basis of detailed investigation
conducted in the field as well as study of Hydro geological data for various parameters
available with is office the observations drawn are as below. The various technical parameters

studied and field observation drawn is as given below-
On the basis of field investigation and study of technical parameters it is inferred that,

the area covered by the 2 routes is in Limits and is feasible for rainwater harvesting the
rainwater can be obtained/ collected from the top surface of elevated span as well as roof top of

the Metro stations.

L~ Manciira < and recommendations nj
LIIT IviCaddulLo aliu ine) GG aLUIS

Rain Water Harvesting -Via duct.

Rainfall from Via duct =28mx8x.0205 (rainfall) x.95
Coefficient of runoff=4.36 m’

Each recharge pit covers two spans =4.36x2=8.72

Rain water harvesting system consists of two collection
chambers of size 1x1x1 i=1m’

Recharge chamber of 2.5x1.5x1.8 m=6.75

Total capacity for rain water harvesting =6.76 +1+1=8.76
>8.72 adequate
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Exhibit “6”

\\\\\\\\\\)\\\\ EEHEANTAAANLTANAN N A HTANANNUNNN N R NNNNNNNNNNNNANNNNNNANG \\\/\\\'\\\\‘)
2 Maharashtra / Environmental Impact Assessment (ElA) and Hydraulic Studies of River with Rt,lert:nce to Z
N Metro Rail 2 the Pune Metro Rail Alignment (1.45 Km) Passing through Mutha River and Suggest 7  Final 7
7 Corporation - Measures to Mitigate the Side Effects a EIA EMP ‘
. L?mited ’ EME/CS/MMRCL /2017-18/102 R00 Date 17/10/2017; RO1 Date 26/10/2017; » Report
b ¢ R02 Date 16/11/2017; RO3 Date 07/12/2017 R04 Date 29/01/2018; RO5 Dte 21/04/2018 A p
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ N \\\\\\\\\\\\\\\\\\\\\\\\\\\\

Figure No. 3.27. Electric Resistivity surveys in progress at Z-Bridge along the Mutha River

channel

Table No.3.7. Electric Resistivity data of 14 VES stations.

No |AB/2 | MN/2 | VES1| VES2| VES3|VES4 | VESS5| VES6| VES7| VESS
1 1 0.5 14544 | 224,07 | 78.93 | 22.69| 1345| 80.82 | 23.40]| 75.87
2 2 0.5 12395 | 186.14 | 72.10| 16.49| 1249 | 3452 | 21.21| 2038
3 3 0.5 55.68 | 7422 | 4178 | 17.40| 13.25| 2941 21.14| 16.22
4 5 0.5 30.60 | 41.21| 22.55| 20.84| 16.56| 32.19| 29.70 | 25.97
5 5 1.5 29.73 | 3693 | 25.01| 20.73| 17.72| 31.69| 28.11| 26.21
6 6 1.5 27.06 | 33.58| 22.80| 2421 20.60| 33.79| 3347 | 35.10
7 8 1.5 28.06 | 38.15| 2030 | 28.26| 23.02| 44.62| 44.75| 42.42
8 10 1.5 31.99 | 4340 | 23.24| 31.53| 27.64| 4750 49.65| 5149
9 10 5 28.36 | 3629 | 22.81| 29.45| 2328 | 40.76 | 42.41 | 45.00
10 15 5 3544 | 44.61| 2922| 35.19| 37.89| 5473 | 60.95 [ 60.26
11 20 5 4241 | 54.78 | 33.58 | 40.06| 4748 | 64.68| 69.98 [ 67.50
12 25 5 46.87 | 59.19| 38.45| 39.96| 52.78| 69.74 | 7238 | 69.93
13 30 5 50.93 | 6542 | 40.68| 38.76 | 58.00| 72.30) 74.22| 67.90
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’ Maharashtra

Metro Rail

Corporation
Limited
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, Enwmnmcntal [mpal.,t Assessment (EIA) and Hydraullu Sludles of River with Reference to

the Pune Metro Rail Alignment (1.45 Km) Passing through Mutha River and Suggest

Measures to Mitigate the Side Effects

NEENEEN

NN NANN AN AVRANNNANN

EME/CS/MMRCL /2017-18/102 RO0O Date 17/10/2017; RO1 Date 26/10/2017,
RO2 _Dale 16/1 1/2017 RO3 Date 07/12/2017 R04 Daln. 29’01/2018 ROS Dte 21/04/2018

A N N R o R

NNNAN NN NN

Final
EIA EMP
Report

NN NN AN N

NANNNNYNINNNNNNNNNANNNNN

No | AB2 [MN2 | VES9| VES10| VES11| VES12| VES13| VES14
1 1 0.5 3652 | 32.04| 2286| 24.27| 36.52 45.24
2 2 0.5 2132 2733| 2215| 1685 2144 39.00
3 3 0.5 21.72 1924 21.72| 1427 16.49 31.34
4 5 0.5 3032 22.78| 2146 1679 17.88 29.16
5 5 1.5 29.06| 21.49| 2278| 15.08 18.11 34.54
6 6 1.5 3499 | 2555| 24.03| 1686| 19.51 29.94
7 8 1.5 40.16 |  3356| 2794 2153 2477 29.68
8 10 1.5 4524 | 4084 | 33.88| 2692| 3153 35.01
9 10 5 38.88 | 3558| 3039 2257 2827 33.22
10 15 5 50.52| 51.40| 42.85| 39.02| 40.84 42.85
11 20 5 5938 | 57.37| 49.72| 1543 | 46.89 54.31
12 | 25 5 62.02| 6032| 5749| 6277 5334 61.64
13 30 5 68.17| 6432] 60.75| 6130]| 5828 67.90
Figure iNo. 3. 2o, Blectrical Kesistivity Modelied rayers
II Sr, Graph with Values ’
1. ., N| ¢ | h | d | At
________ el 1 | 160 0.612 0.612 -0.612
5 2 | 968 0.113 0.725 -0.7252
3 | 322 0432 118 -1.157
: 4| 128 0576 1.73 -1.734
5 | 489 0.717 2.45 -2.45
E 6§ | 16 3.65 6.1 -6.101
" aB/2) 7 | 891 174 7.84 -7.836
100 8| 83 106 18.4 -18.44
9 | 22 | .
2. 1000f T T, N [ h | d ! Alt
o b 1 W 0.508 | 0.508 -0.5077
b 2 | 480 0.372 0.88 -0.8797
3 | 20.4 0.142 1.02 -1.022
4| 1222 114 216 -2.161
5 | 66.1 1.06 3.22 -3.224
6 | 555 1.91 513 5.129
7 | 321 | 515 103 -10.28
8 | 179 9.28 19.6 -19.57
9 | 134

~\\\\.\\‘\\\\\'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\.\\\

~ Mitcon Consultancy and Engineering Services Ltd., Pune
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MEMORANDUM OF UNDERSTANDING-

We The Maharashtra metro rail corporation, Pune and Groundwater Surveys
and Development Agency, GOM, Pune hereby agree that the Project on Rainwater
Harvesting of the Pune Metro Rail Project will be undertaken by the Groundwater

Surveys and Development Agency, GOM, Pune as per the Terms of Reference attached

her
(
(Mr.Ramnath Subramanlum) (Dr. M|Imd Sharad Deshpande)
Executive Director,Strategic Planning Regional Deputy Director,
The Maharashtra Metro rail corporation, Ground Water surveys & development agency,
Pune-01 Pune-o5
Place- VL{ ne.

Date- ZY) 99/9/.
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Terms of Reference-
between The

standing is made on this
s and Development

ne and Groundwater Survey

This Memorandum of Under

Maharashtra metro rail corporation, Pu
part and

Mahametro Puné on the oné

Agency, GOM, Pune , herein after referred to as
M. Pune herein after referred

the Groundwater Surveys and Development Agency, GO

to as GSDA on the other part.

. ing a
Where in the GSDA has been selected as a single source agency for undertaking P

r
‘\~‘

project on Rainwater Harvesting of the Pune Metro Rail Project .Whereas the GSDA

offers to undertake this work and represents that it has the historical database,

required technical know-how and the expertise to undertake such a study and have

submitted their technical and financial proposal for the work.

Now therefore it is agreed to the following.

1. Unless repugnant to the subject or context, the following words and expression shall

in this agreement have the following meaning.

1.1 MOU shall mean this document.

1.2 A study shall mean- Field survey for(Hydrogeological, geophysical) of appropriate
area for routs and depots of Rainwater Harvesting of the Pune Metro Rail Project and
preparation of technical reports thereof for entire Project area/Rbutes& Depots

1.3 Effective date of Agreement shall mean the day on which both parties sign the

agreement.

2. Validity period of agreement

2.a this document will remain valid for a period of five years starting from the date of
signing.

2.b Project period: The project period will be Five years and the work of the project

will be started from the date or receipt of the advance payment at GSDA.



3. Objectives of Project: 3:3)3

Water is the most important resource for any life to exist. One issue that urban areas
in the country face continuously is the water crisis. They get most of their water supply
from rivers and lakes. As the local footprints dry out due to mismanagement and
overuse, the search for another resource turns even more distant. The situation has an
ironical turn. At one side the cities are facing severe water crisis and on the other hand
they are flooded with rainwater, which is the most common and primary source of
fresh water in the monsoon. The neglected harvesting systems have simply worsened
the situations. Today, the hunt for a water source and its sustainability is a big
concern. One of the solutions for water crisis is capturing of this abundant rainwater
through rainwater harvesting.
Rainwater harvesting is the most effective method of water conservation. It is used to
collect and store rainwater for use by humans, animals, agriculture and industries. The
rainwater in this process is collected at the surface before it is lost as surface run off.
The ground water is then recharged artificially through the process.
The first and the foremost reason for rainwater harvesting is to overcome the situation
of inadequacy of surface water to meet the ever increasing demands.

e To increase the groundwater table, this is the easiest and most economical

choice.

¢ To replenish the subsoil of the city area, which is covered with pavements.

e To recharge the subsurface water tables at places where the évailability bf
rainwater is higher and to overcome the situation of water logging.

e Rainwater harvesting also improves the quality of underground water through a

process called dilution.

e To get water for domestic use, irrigation of greenbelts, farms, gardens etc.



are envisaged- 3

To accomplish the above objectives, the following activities

1. To provide the historical data for study purpose: |
urveys to ascertain the groundwater potential

2. To carry out the hydrogeological s
ility studies for the Punée Me

tro Rail
3. To carry out Rainwater harvesting feasib
Project as per the I.G.B.C. guidelines.

i il Project to
4. To carry out supervision of rainwater harvesting for Pune Metro Rail Pro)

ensure scientific methodology.

4. Area of operation-
routes extending from PCMC to

The study area includes Mahametro, Pune Metro
vadi in the East-West’

Shivajinagar in the north —south direction and from Vanaz to Ram

direction with vanaz and range hill depot area, The required surveys/ investigation and

exact demarcation of the area will be undertaken in consultation with the Mahametro

Authorities.

5. Obligation of Mahametro-
1. To Provide all baseline data available with Mahametro as and when required.

2. To Appoint a Nodal Officer who will co-ordinate with GSDA.

3. To support during hydrogeological and geophysical survey in and around Metro

Area.
4. Submit daily/weekly progress report regarding status of implementation of.

works n the Metro area.

6. Obligation of GSDA

1. Undertake the activities for comprehensive hydrogeological surveys and
geophysical surveys.

2. Supervision of Rainwater Harvesting structures during construction period at
Mahametro Pune as per the progress/implementation status submitted by
Mahametro Pune to GSDA for onsite monitoring of works.

3. Appoint a Nodal officer who will co-ordinate with Mahametro and provide

necessary support for field visits.

4. To finalize the feasible sites for the Rainwater Harvesting structures in the area.



7. Deliverables 335

1. Report on - Rainw .
ater harvesting at Pune Metro for consultancy and supervision.

2. To select and f : .
or location for Implementation of RWH structures on the routes and
area of Mahametro.

8. Schedule of rate

The Rate/charges applicable to the activities included at no.6 and the 7 of this

TOR are as per actual worked out by GSDA for undertaking comprehensive
geohydrological survey under the Project on Rainwater Harvesting of the Pune Metro

Rail Project cost estimate for the entire work is RS 14,05,230/-.
9. Schedule of Payment

Mahametro will pay 100 % of the total cost as advance at the time of MOU to
GSDA before the commencement of the actual work under this project. The fund
received will be utilized by GSDA for survey work, supervision, vehicular expenditures
& other administrative expenditures. The agreement may be discontinued by giving a

notice of minimum period of three months from either side after working out the

mutual agreeable time frame.

10. Force Majeure

The term force Majeure shall include acts of Nature, Earthquake war riots, fire,
flood, famine law and order situation and local disturbances in the area of operation.
all payments due for work done before the interruption due to force Majeure shall be
extended by the period for which such cause lasts.

11. Other General Obligations-

Any dispute or differences of opinion arising out of this agreement shall be
settled through mutual and amicable consultation with the Regional deputy director

Groundwater Surveys and Development Agency Pune region, GOM, Pune and

Executive Director, Maharashtra Metro rail corporation Pune.

L) shespe

(Mr.Ramnath Subramanium) (Dr. Milind Sharad Deshpande)
Executive Director,Strategic Planning Regional Deputy Director,

The Maharashtra Metro rail corporation, Ground Water surveys & development agency,
Pune-01 Pune-05

..................
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2 MAHARASHTRA METRO RAIL CORPORATION LIMITED
‘ (WA F7FR T "R AT S IR
AN | Joint Venture of Govt of India & Govt. of Maharashtra
PUNE METRD PUNE METRO RAIL PROJECT
Ref No.: Maha-Metro/Pune/EMD/CO1 Date: 15" July,2020

To,

i) Dr. Ritesh Vijay- Principal Scientist, NEERI and convener of the Expert
Committee.

) Dr. A. Benniamin- Scientist, State Biodiversity board, Member of the Expert
Committee

iii) Dr. Y.B. Sontakke - Joint Director, Maharashtra Pollution Control Board,
Member of the Expert Committee

Sub: i) Minutes of Meeting (MoM) dated 20/11/2019 issued by Divisional
Commissioner vide No/NP-4/WS$/909/2019 dated 16" December,2019 in
matter of NGT Order dated 3¢ August,2018 in Original Application No. 130
of 2018 (M.A. No. 343/2018, 344/2018, 345/2018 and 346/2018) (Earlier
0.A. No. 67/2018 (WZ)

ii) Reply from Maha-Metro in the matter of NGT order dated 5t" November,2019
in Original Application No. 70/2019 (WZ).

Dear Sir,

Reference to the above, please find enclosed Annexure-1 and Annexure-2 for point
wise compliance and reply on subject item no. (i) & (ii) respectively.

This is for your information and reference please.

7

(Ratnakar Pandey)
DGM/Environment
Maha-Metro Rail Corporation, Pune

Copy to- Divisional Commissioner, Council Hall, Pune

CORPORATE OFFICE: PUNE
1+ floor, The Orion Building, Arjun Mansukhani Marg, Opp. St. Mira's College, Koregaon Park, Pune - 411 001, Maharashtra, India.
Tel: 020-26051072 E-mail: mail.mahametropune@gmail.com, Website: www.punemetrorail.org
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Annexure -1

Point wise Reply to the MoM dated 20t Nov,2019 in the matter of
Sarang Yadwadkar (Applicant)
Versus

Pune Municipal Corporation (Respondents)

Ref: NGT Order in Original Application No. 130 of 2018 (M.A. No. 343/2018,
344/2018, 345/2018 and 346/2018) (Earlier O.A. No. 67/2018 (WZ))

Committee Suggestion: Coordinates of survived trees, location of new planted trees
and their photographs shall be presented in the final report.

Compliance: Coordinates of survived trees has been presented below. The location
of new planted trees and their photographs is enclosed as Annexure-1A.

Trees Transplanted location coordinates
Latitude N Longitude E
Peltophorum 18.512947 73.841195
Peltophorum 18.513074 73.841135
Peltophorum 18.512921 73.841126
Silk Cotton 18.513223 73.841424

Committee Suggestion: Additional data on afflux and submergence to be provided
in suggested format.

Compliance: As per the suggestion of the Expert committeeThe water Afflux and
submergence calculations have been undertaken afresh which includes the
foundations and piers emerging from the riverbed. The cross section of the river has
been endorsed by the Irrigation Department. The water afflux and Submergence
values have been calculated for flows of 100,000 cusecs and 60,000 cusecs and same
is mentioned in the below Table-1.

Table-1: Water afflux and Submergence for flows of 100,000 cusecs and 60,000 cusecs

S.No. | Flow in cusecs Max. Water Location of afflux | Max. submergence (in
Afflux (mm) m)

1. 100,000 cusecs 180 P160, P161, P162 DE-7- 4.158

2. 60,000 cusecs 100 P168 P175 - 2.736

Committee Suggestion: As the piers at the stations are in a line hence the area of
obstruction would increase. This has to be considered while calculating afflux and
submergence.

Page10of 7
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Compliance: Revised HECK RAS study has considered this aspect and calculated the
afflux and submergence accordingly.

Committee Suggestion: Water levels at pier locations for discharges of 45,474
cusecs, 60,000 cusecs and 100,000 cusecs to be presented in graphical format
considering the scenarios i.e. without Metro Piers and with Metro piers with pile

caps.

Compliance: Water levels for the discharge of 100,000 and 60,000 cusecs has
provided in graphical form in the HEC RAS report and same is being given in Figure-
1 &2. Water level for the discharge of 45,474 cusecs is not available with concerned
department hence we are not able to provide the same. Pertaining to this discharge
we presume that it will not serve any purpose as the higher discharge has already
been taken into account while calculating the water level.

Figure-1 Cross Section of DE-7 which has maximum submergence for discharge of 100,000 cusecs.

CROSS SECTION OF MUTHA RIVER D/S OF GADGIL BRIDGE

DE -7

_ BE ==
553, 1 - 1

| -
558 i
ssr| | | |

|
550, \ i ! 1 —/
e L T FiL 47 223 [WATEF LEVEL|AE PEA FEDLJNE OF [FVER CHOSE [SECTIBN FOR 1 w:‘r/:i% FLOOD LING

% - | el : ; o =

/

|
| AL $s0.670 | waTER LEVEL A PeR BLUE LINE OF RIVER cRogk sEcTion FOR IR EUBEC FLODD LNE

LEVELS

550 578

20,00 |se533a |
10.00 544 970
1000 |544an
2005  |s42557
30.00 542 440
40.00 542388
5000 |s3g.767
a.00  |s39718
70.00 542.158
80.00  |s42.859
90.00  |544.350
1000|5459
12002 |549.360
13000 | 549 345
40.00 s49522
150,00 549 040

0000 |544.515

CHAINAG)

40.00

0.00

-30.00 545620

DE7 Chainage 4742.957 (Mutha River D/S Chainage 12534.093)
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Figure-2 Cross Section of P-175 which has maximum submergence for discharge of 60,000 cusecs

CROSS SECTION OF MUTHA RIVER D/S OF GADGIL BRIDGE
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\1l /
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P175 Chainage 5125.873

(Mutha River D/S Chainage 12917.660)
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Fig-3 Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs.

PLAN SHOWING RED LINE, BLUE LINE AND SUBMERGENCE LINE ALONG
WITH LAYOUT OF METRO PIERS

Maximum
Submergence at pier
No.DE 7

LEGEND
> -
- - BLUE LINE (60,000 CUSEC)
= - —_— - RED LINE (1,00,000 CUSEC)
B WU THA RIVER BED
m - METRO PIERS WITH PIER CAP
— - RETAINING WALL
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Fig-4 Enlarged Section of DE - 7 which has maximum submergence for discharge of 1,00,000 cusec

DE - 10U

»
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Committee Suggestion: Submergence also needs to be depicted in a similar manner
and if it is found to be very meagre in that case an enlarged section of the same to
be presented.

Compliance: Enlarge section of submergence has been presented in below figures.

Fig: Graph showing submergence from P 152-P 190 for discharge of 60,000 cusec

Submergence in m for discharge of 60,000 cusecs
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Fig: Graph showing submergence from P 152-P 190 for discharge of 1,00,000 cusec

45

35

25

0.5

Submergence in m for Discharge of 1,00,000 cusec

p152
p153
p154
p155
p156
p157
p158
p159
p160
p161
pl62
p163
del
de2
de3
ded
de5
de6
de7
de8
de9
del0
p164
pl65
p166

e Submergence on Left Bank e Submergence on Right Bank

Page 6 of 7

342



Committee Suggestion: Verify the river dimensions with the irrigation Department
and provide appropriate computations in case of discrepancy. Validation/
Endorsement from Irrigation Department is required.

Compliance: The River dimensions were verified with irrigation department and
fresh computations was done in revised HEC RAS study. Revised water afflux and
Submergence for flows of 100,000 cusecs and 60,000 cusecs has been presented in
above Table-1.

Committee Suggestion: Impact on ground water recharge due Metro pier
construction.

Compliance: The EIA study of this particular alignment reveals that the strata below
soil are not favourable to form aquifer. However, unconfined aquifer reported from
the project area has poor potential. It is envisaged that construction of Piers on the
bank are not likely to cause significant impact on any aquifers. Natural springs are
not observed in the area during the study period. Hence no adverse impacts during
construction phase are envisaged on existing hydrogeological condition. This study
has been vetted by Pune University. Maha Metro has signed a memorandum of
understanding with Ground Water Survey Development Agency for rain water
harvesting and is being implemented on sites.

Committee Suggestion: Issues to be recorded in chronological order and replies to
be submitted.

Compliance: Issues has been recorded in chronological order and reply has been
enclosed as Annexure-2 in the matter of Original Application No.70/2019.

Committee Suggestion: Numerical Model study from CWPRS to be conducted at
earliest and report to be submitted.

Compliance: Maha-Metro has awarded this assignment to CWPRS in the month of
December, 2019.As per the CWPRS proposal this study has to be completed in 4
months’ timeline but due to pandemic situations the work has been stuck and study
could not be completed so far. Maha-Metro is perusing this matter with CWPRS for
earliest completion of the study (copy of reply received from CWPRS is enclosed)

Page 7 of 7
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THE MAHATRA

Government of India
et AfFa FAET
Ministry of Jal Shakti CIE : 020-24103331

STl FHTYA, 18T faerrg 3R a9 TeTor s g : 020-24381004

Department of Water Resources, River Development and AN  :n_isaac@rediffmail.com
Ganga Rejuvenation

FN o IR Rega @ aman

GSHaTHeT, IoT - 411 024

Central Water & Power Research Station
Khadakwasla, Pune — 411 024 -

No. HAPT/Metro/2020 Date: 13.07.2020

Shri Ratanakar Pandey

Dy. General Manager (Environment),
Maharashtra Metro Rail Corporation Ltd.
1 floor, The Orion Bldg, '
Arjun Mansukahni Marg,

Pune-411001

Sub: Mathematical model! studies of river Mutha for Maha-Metro Rail Corporation Ltd. Pune.
Ref: Email dated 11July 2020

Sir,
CWPRS has been awarded the mathematical model studies of river Mutha for Maha Metro

Rail Corporation Ltd. Pune. CWPRS has received the full estimated amount on 28 January 2020. In
this connection, CWPRS has completed the model set up. Initial calibration runs have also been
completed. A joint site inspection was also carriedrout on 17 March 2020 for fine tuning of the model
in terms of incorporating all the existing bridges and other structures along the river. Further, due to
the ongoing COVID-19 crisis, CWPRS offices were completely closed (except for Essential Services)
from 22™ March to 17" May 2020. Since 18" May 2020, CWPRS was functioning with only 50% of
staff till 22" June 2020. From 23 June 2020, it is further reduced to 33%. As per the new guidelines
of State government regarding COVID-19 issued on 12" July 2020, CWPRS will be closed again for
the next 10 days. Taking into account the difficulties as mentioned above, it is requested to extend
the time-line for the studies by about 3 months.

Thanking you and assuring of our best services.

Yours sincerely,

G ey
K‘W

Dr.(Mrs) Neena Isaac
Scientist 'E’
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List of 36 planted trees at Kharadi Forest Survey no. 74 Annexure-1A

Sr. | Tree Name
No and No Coordinates Photographs

1 | Vad No 37 18°32'50", 73° 57'5", 470.8m, 211°

2 | Kanchan No 36 | 18°32'50", 73° 57'5",469.1m,100°




Neem No 35

18°32'50", 73° 57'5", 468.2m,67°

Vad No 34

18°32'50", 73° 57'5", 466.2m, 67°
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Neem No 42

18°32'50", 73° 57'5", 470.9m, 263°

Pimpal no 15

18°32'51", 73° 57'4", 477. 5m, 351°

347



Vad No 14

18°32'51", 73° 57'4", 475.0m,266°

Neem No 40

18°32'50", 73° 57'5",471.6m, 262°

348



Vad no 11

18°32'51", 73° 57'4", 474.4m,6°

10

Neem No 13

18°32'51", 73° 57'4",474.0m, 338°

349



11

Kanchan No 10

18°32'51", 73° 57'4",475.0m, 180°

12

Neem No 12

18°32'51", 73° 57'4",473.6m, 6°

356



13

Pathodiya No
39

18°32'50", 73° 57'5", 471. 4m, €°

14

Vad No 38

18°32'50", 73° 57'5",471. Om, 94°

359



15

Pimpal No 8

18°32'51", 73° 57'4",472.9m, 276°

16

Vad No 7

18°32'51", 73° 57'4",479. 9m, 245°

352



17

Kanchan No 15

18°32'51", 73° 57'4", 475.1m, 222°

18

Neem No 24

18°32'51", 73° 57'4", 478. 1m, 276
0

353



19

Vad No 5

18°32'51", 73° 57'5", 479. 7m, 145°

20

Neem No 6

18°32'51", 73° 57'4", 480. 7m, 291°

354



21

Pathodiya No
33

18°32'50", 73° 57'5", 472. 2m, 11°

22

Pimpal No 4

18°32'51", 73° 57'4",478.0m, 66°

355



23

Vad No 32

18°32'50", 73° 57'5",474. 1m, 82°

24

Pimpal No 3

18°32'51", 73° 57'4",479. 5m, 89°

356



25

Van No 30

18°32'50", 73° 57'5",473.3m,292°

26

Pimpal No 1

18°32'52", 73° 57'4",475.1m, 243°

357



27

Pathodiya No
31

18°32'50", 73° 57'5",473. 5m, 349°

28

Vad No 2

18°32'51", 73° 57'4", 474. 2m, 259°

358



29

Khaya No 43

18°32'51", 73° 57'5", 477.1m, 290°

30

Kanchan No 29

18°32'50", 73° 57'4", 474.1m, 37°

359



31| Vad No 28 18°32'50", 73° 57'4", 471. 3m, 70°
Mahogani Ni
32 | 42 18°32'51", 73° 57'5", 480. 2m, 14°

368



33

Neem No 26

18°32'51", 73° 57'4",473. 2m,9°

34

Pimpal No 41

18°32'50", 73° 57'5", 470. 5m, 306°

367



35

Neem No 25

18°32'51", 73° 57'4", 472. 4m, 217°

36

Pimpal No 41

18°32'50", 73° 57'5",470. 2m, 14°

362



Annexure -2

Before the NGT (WZ) Bench Pune

Sarang Yadwadkar (Applicant)
Versus

Pune Municipal Corporation (Respondents)

Ref: Original Application No. 70/2019 (WZ)

Background:

Maharashtra Metro Rail Corporation Ltd. (Maha-Metro) Is a joint venture company of
Government of India (GOI) and Government of Maharashtra (GOM) established under the
companies Act 2013 for the purpose of implementation of Pune Metro Rail Project.

The total length of Pune Metro Rail Project is 31.25 km of which a stretch of 1.45 km passes
along the left bank of the Mutha river (Annexure-1)). The structure comprises a tall viaduct
and two elevated stations viz. Deccan Gymkhana and Sambhaji Udyan. The viaduct and
stations are supported on single RCC Columns and the soffits of the viaduct and station
concourses are above the highest flood levels. Adequate free board is provided above the
highest flood level.

Issue:

Objections were raised for laying the Metro alignment along the left bank of Mutha river
marked within the Blue line and Red line (Blue line and Red line shown on the Map represent
the extent of spread of river on both sides for flood discharges of 60,000 cusecs and 100,000
cusecs respectively) and the matter went through hearing in the National Green Tribunal
(NGT) and further to the Hon’ble Supreme Court of India. Maha-Metro explained that the
obstruction caused by the structure of viaduct envisaged is limited to the width of one pier
(all the piers being proposed along the river flow). Based on the pleas of the applicants and
defence by Maha-Metro, a final verdict has been given by the Hon’ble Supreme Court
permitting the laying of Elevated Metro alignment along the left bank of Mutha river.

During a meeting held by Divisional Commissioner, Pune to hear the objections of the
litigants in the above case with reference to the current (August 2019) floods and
obstruction caused due to construction enabling works and detailed design of foundations
of piers, following issues came to be raised:

1. Alteration in design of foundations in some locations along the stretch bringing
the pile caps above the initial bed of river.

2. Temporary earthen road constructed along Metro alignment along the left bank
of Mutha river from Deccan Gymkhana Metro Station to Vrudheshwar Temple.

Following are the rejoinders to each of the issue raised by the litigants:

1. Alteration in design of foundations in some locations along the stretch bringing the
pile caps above the initial bed of river:

During the NGT proceedings Metro alignment along the left bank of the river was
presented based on the initial assessment of the riverbed. The foundations of the
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viaduct were proposed to be embedded below the riverbed. However, while detailing
it was noticed that a large length of this alignment was falling below the second
retaining wall (i.e. within main riverbed) and closer to the channelized stream of the
river. The construction along this would have entailed a much higher effective
obstruction to the river flow due to higher water velocity in the central zone of the
river. In order to have minimum obstruction a logical technical decision was taken to
move the alignment towards the left bank above the Retaining Wall (Annexure -2). In
the process the initial position of piers was pushed towards the bank by 7 m, 12.5 m,
17 m and closer to Vruddhehwar temple to an extent of 20 to 28 m.

In this area there are two large diameter embedded sewerage lines which could not be
disrupted (as it could have caused very serious river contamination) thus a structural
scheme became necessary to support the single column piers of the viaduct on
foundations which span the pipelines by providing piles and pile caps whose bottom is
clear of the top of the pipeline. The modified design had piles and pile caps (above the
bed level), albeit the width of the piers was slightly reduced (Annexure -3). These were
shared with the NGT Expert Committee members during their visit on 30.11.2018. The
sewerage pipelines are not in a smooth alighment while Metro requires a smooth
alignment and therefore this solution had to be adopted for 31 foundation locations
(out of a total of 60 locations). At these locations the pile caps are above the bed level
along the left bank. However, the flow velocity of the river at these locations is much
less than in the central zone causing comparatively less obstruction due to pile caps.

Initial mathematical studies of river flow at the pier locations were carried out without
pile foundations embedded in the riverbed. The calculated local afflux at SP 10
(Sambhaji station pier -10) worked out to 11. 7 mm. When the design underwent
modification and pile caps were proposed laid on the river bed the mathematical
computations of afflux were reworked. The maximum local afflux thus worked out is at
SP8 (Sambhaji station Pier) was 29.2 mm. This was worked out for a discharge of 100,000
cusecs and was presented to the Expert Committee of NGT on 30.11.2018.

Subsequently in the matter other NGT order dated 5.11.2019 (Application
No.70/2019(WZ) highlighted that the width of the river has been misinterpreted. On
verification it was found that due to manual digitisation of pdf file an error had indeed
occurred which has now been rectified by using the recent data from irrigation
department. The results of the revised mathematical analysis based on the above are

as follows.
S. Flow in cusecs Maximum Location of afflux | Submergence due
No. Water Afflux to afflux (mm)
(mm)
1. 100,000 cusecs 28.06 SP8 62.74
2. 60,000 cusecs 11.08 SP8 24.79

Based on the discussions during the Expert Committee’s visit on 30" November 2018 detailed
studies were undertaken generating hydrological model analysed by using HEC RAS 4.0Beta
Software. This was considered for a stretch of 2.45 km which extends 0.5km either way
beyond Metro Construction. This hydrological simulation model accounted for all
obstructions such as sewerage pipeline, temples, samadhis, Ghats, Immersion tanks and
trees etc. (without the temporary murrum road to enable construction) at 30m intervals
along the entire stretch of 2.45 km which encompasses the Metro Construction.

M/s Mitcon undertook this study and came up with a maximum global afflux of 160 mm for
a discharge of 100,000 cusecs. The Expert Committee had desired that this Hydrological
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simulation to be undertaken by CPWRS. The study is underway and will be shared on
completion.

Metro alignment on Riverbed -1.39km

Three alternatives for Metro Alignment were under consideration and the final selection was
made on the basis of least disturbance to residential and commercial complexes, least
number of affected trees and the shortest distance. Turning at Deccan Gymkhana Corner
was a design constraint and the alternative along the river bank was found to be the most
acceptable.

The original length of the metro alignment as per DPR was 1.7 km in two stretches of 1.5
km and 0.2m making a total of 1.7 km. The Metro alignment entered the river bed at
chainage 4320 m and exited at chainage 5820 again entering at chainage 6195 meters and
exiting at chainage 6395.

During the NGT first visit on 6.11.2017 the alternative alignment of length 1.45 km was
shared where alignment enters the riverbed at chainage 4301.545 (Pier 152) and exited at
chainage 5753.90 at (Pier -191). Subsequently the piers were pushed towards the left bank
away from the river and the current alignment enters the river bed at chainage 4299.209
(Pier -152) and exits the river bed at chainage 5695.866 (Pier -189) with a length of 1.39
km. (Annexure -4 shows the three alignments)

As per our submission to NGT 32 trees were being affected and the Tree Authority had
granted permission for the same. Of these 32 trees 23 were to be transplanted and balance
nine to be cut. In the current alighment eleven trees have been transplanted and three cut
leaving 18 trees unaffected

2. Temporary earthen road constructed along Metro alignment along the left bank of
Mutha River from Deccan Gymkhana Metro Station to Vrudheshwar Temple:

A temporary murrum road was constructed to enable construction of Piers of the viaduct
along the left bank of the river. In the process the bed under the road got raised by average
2.2 m This raising is very small, and it hugs the bed where the velocity of river flow is
minimal (Annexure 5). The cross-sectional area of the river flow at a representative CH
5303.127 (SP 8) gets reduced by only 3.7 % including this road at the largest raised
foundation. The obstruction at Sambhaji Bridge is 19.33 %. for a flow of 60,000 cusecs.

A revised hydrological model was analysed adding this temporary road by using HEC RAS 4.0
Beta Software. With this the global afflux at a discharge of 100,000 cusecs worked out to
180 mm (an increase of only 20 mm as compared to afflux without the road). Further, Maha-
Metro has committed that temporary road will be removed once the works gets completed.
Now the temporary road constructed for machinery movement has been removed and
photograph of the same presented in below sections.
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Maha metro’s response to the six points raised in the petition.

1.The Expert Committee has failed to arrive at the scientific figures of rise in flood
levels owing to the construction of the 59 piers of metro on riverbed of Mutha River
through their study.

Initially a mathematical model was prepared based on Molesworth Formula recommended
under Guide lines for Design and Construction of River Training and Control Works for Road
Bridges, Indian Roads Congress -1997.However the Expert Committee advised to undertake
a hydrological Simulation Model which has been completed for the 60 piers on the river bed.

e Based on Committee advise HEC RAS 4.0 Beta Software for a stretch of 2.45 km which
includes metro construction of 1.45 km plus 0.5 km on both the upstream and
downstream of the construction were undertaken (An additional Numerical
modelling study from CWPRS is also underway for the same stretch.)

e The water Afflux and submergence calculations have been undertaken including the
foundations and piers emerging from the riverbed. The cross section of the river has
been endorsed by the Irrigation Department.

The water Afflux and Submergence values have been calculated for flows of

Sn | Flow in cusecs Maximum Location of afflux | Max.
Water Afflux submergence (in
(mm) m)

M | 100,000 cusecs 180 P160, P161, P162 DE-7- 4.158

2. | 60,000 cusecs 100 P168 P175 - 2.736

366



367

Graphs depicting water afflux and submergence are attached as Annexure 6. Photographs
taken during the high flow levels showing water afflux at piers -Annexure -7

Water afflux and submergence are a function of the area of obstruction to the flow. With
reference to Maha Metro the widest pier is at SP8 at the narrowest section of the river.
There are bridges upstream and along the route of construction. The table below provides
the area of obstruction to the flow at each location.

Flow 60,000 cusecs

Sr.No | Name of structure Obstruction River Area Obstruction %
Area (5g.m.)
(Sq. m.)
1. Sambhaji Bridge 131.92 682.56 19.33
2. Gadgil Bridge 95.8 680.05 14.09
3. Baba Bhide Bridge 72.84 572.189 12.28
4, Shinde Bridge 9.684 294.493 3.29
5. Metro Pier No SP8 13.505 365.469 3.70
Flow -100,000Cusecs
Sr.No | Name of structure Obstruction River Area Obstruction %
Area (5g.m.)
(Sq. m.)
1. Sambhaji Bridge 196.794 1195.329 16.46
2. Gadgil Bridge 147 1154.68 12.73
3. Baba Bhide Bridge 70.284 994.973 7.06
4, Shinde Bridge 35.874 690.465 5.20
5. Metro Pier No SP8 27.217 751.205 3.62

2. The Expert Committee has hugely misrepresented the width of Mutha River and has
misquoted the data on river width as available with the Irrigation Department
Government of Maharashtra.

There is a discrepancy in the width of the riverbed taken for the mathematical model. While
designing alignment through the Mutha riverbed detailed plane table Survey of Mutha river
published by the Irrigation Department was considered. The pdf copies were printed and
digitized for planning purposes. Subsequently soft copies of plane table and river cross
section was procured from irrigation department. Discrepancies in the data are due to
manual digitisation of pdf data.

This has now been corrected and the revised mathematical calculations are presented the
data for which includes raised foundations and piers.

The water Afflux and Submergence values have been calculated for flows of

S.No. | Flow in cusecs Maximum Location of afflux | Submergence
Water Afflux due to afflux
(mm) (mm)

1. 100,000 cusecs 28.06 SP8 62.74

2. 60,000 cusecs 11.08 SP8 24.79




The HEC RAS study undertaken for a stretch of 2.45 km i.e. 0.5 km on the upstream side
and 0.5 km on the downstream side beyond the Metro construction is calculated on data
endorsed by the irrigation department.

The water Afflux and Submergence values have been calculated for flows of

S.No. | Flow in cusecs Maximum Location of afflux | Max.
Water Afflux submergence
(mm) (in m)

1. 100,000 cusecs 180 P160, P161, P162 | DE-7-4.158

2. 60,000 cusecs 100 P168 Pier 175 -2.736

3.The Expert Committee has failed to comply with the directions or the terms of study
as defined by this Hon’ble Tribunal in order dated 13.10.2017 in Sarang Yadwadkar &
Ors vs Pune Municipal Corporation &Ors. (OA No 130/2018 previously OA 67/2017 WZ)

e On 6.11.2017 the Expert Committee visited the project site and a copy of the
Environment Impact Assessment was shared with the committee members. However, the
Committee asked for additional information.

a) Justification of reduction of length from 1.7km to 1.45 km.
b) Layout of the two stations on the riverbed.

Location of each pier, with dimensions demarcated with red and blue lines.

Incorporation of red line and blue lines in layout published by Irrigation Department.

Site photographs. -list of affected trees

Water Afflux and submergence computations at each of the piers.

Certification/ldentification of affected tree species from Botanical Survey of India.
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e 10.11.2017 -Analysis of Alignment and Afflux computations were submitted via e mail.

e 21.12.2017 -Formal letter from Expert Committee requesting for the above data was
received.

e 23.12.2017 -Metro submitted the above data along with a list of 32 trees likely to be
affected by this construction.

e On 30.11.2018 -During their supervisory visit Water Afflux and Submergence calculations
based on structural changes due to presence of sewer lines were shared with them.

The following documents are now submitted to the Expert Committee.

a) Report of initial Mathematical model depicting water afflux and submergence.

b)  Report on Revised Mathematical Model for revised structural changes proposed in
1.45 km stretch with reference to afflux and submergence.

c)  Report on Hydrological simulation study by HEC RAS for revised structural changes
including temporary ramp for the proposed 1.45 km plus 0.5 km upstream and
downstream stretch with reference to afflux.

d) Mathematical model based on revised river width with foundations emerging beyond
the river bed and 60 piers.

4.The Expert Committee violated the directions of this Hon’ble Tribunal by not
carrying out any local investigation ,failed to assess the cumulative impacts of the
said constructions on the environment namely ground water recharge, bio-diversity in
the river bed ,free flow of water ,risk of flooding debris disposal ,water pollution and
air pollution ,failed to suggest any mitigation measures ,failed to assess impacts of
the river bed construction individually or cumulatively and make any
recommendations.



The EIA document submitted by Maha Metro addresses the above concerns and has been
vetted by NEERI and Pune University.

Ground Water Recharge

With reference to Geology the Vertical Electrical Sounding (VES) shows that the strata
below soil are not favourable to form aquifer. However unconfined aquifer reporThis ted
from the project area has poor potential. It is envisaged that construction of Piers on
the bank are not likely to cause significant impact on any aquifers. Natural springs are
not observed in the area during the study period. Hence no adverse impacts during
construction phase are envisaged on existing hydrogeological condition.”

Maha Metro has signed a memorandum of understanding with Ground Water Survey
Development Agency and correspondence quantifying the amount of recharge expected
from viaducts and stations is enclosed (Annexure -8).

Biodiversity

The proposed metro route is part of riverine ecosystem. The floristic component of the
project site does not include any rare or endangered species. Majority fauna listed from
the study area will be least impacted because habitat requirement for the reported fauna
is general at can be fulfil from adjoining area. Impacts due to construction activity are
reversible and cause no further major adverse impact. As proposed metro rail alighment
and metro stations are elevated hence no any significant impact are envisaged on ecology
& biodiversity of the area during operational phase of the Project

Free Flow of Water

The flow in Mutha River has two sources, the first and major source is water released
from the Khadakwasla Dam during high rainfall days. Additional flow joins the river
through small tributaries on the downstream side of Khadakwasla dam, these contribute
less than 10% to the flow. Blue line and Red line of Mutha River are decided by the
irrigation department on discharge of 60,000 cusecs and 100,000 cusecs respectively.

Mathematical calculations depict the obstruction to the river flow is insignificant due to
proposed construction of metro rail alignment piers. At any cross section of the river,
the area blocked by the width of a single pier is negligible compared to the cross -
sectional area of river.

Risk of Flooding - Ref Minutes of meeting dated 30.11.2018

The Expert committee recommended that while the impact of the individual piers may
not be significant it would be worthwhile to undertake a hydrological Simulation study
covering 0.5km upstream and downstream of the metro construction. The same has been
undertaken and results were incorporated.

Water Pollution, Air Pollution and Waste Management -Ref Minutes of Meeting dated
30.11.2018

Committee recommended strict compliance of Environment Management Plan as per
Environmental Impact Assessment during construction and operation phases. This
includes dust control measures, excavated soil control measures, solid and liquid waste
management etc. Proper care needs to be taken for preventing spillage of mortar
cementing material into the river during construction.
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Committee recommended effective solid and liquid waste management at both the
stations (Deccan and Sambha Ji Park ) as per solid waste Management 2016 and recent
effluent discharge standards (October 13,2017 ) respectively .MMRCL has to assure by
providing toilets, wash room and garbage collection bins (wet and dry) at prominent
places for the passengers /visitors.

No solid waste will be allowed in the river bed during construction and operation phases
of the metro project. For decomposition of organic waste converter must be installed at
each metro station. For non-degradable waste, it will be collected treated and disposed
as per waste management practices of Pune Municipal Corporation. The Compost from
organic waste convertor must be used as a fertilizer for onsite gardening and for
landscaping within the project area site especially Deccan and Sambhaji Park Stations.

No liquid waste will be allowed in the river bed during construction and operation phases
.Liquid waste from toilets ,wash room and other activities must be properly collected
and treated at the station through sewage treatment plant as per recent effluent
discharge standards (Bio Chemical Oxygen Demand (BOD) 20 mg/i/total Suspended
Solids (TSS) 50mg/l and Faecal Coliform (FC) <1000MPN /100ml.The treated effluent
must be reused for flushing urinals, toilets ,land scaping and gardening and excess
treated water may be discharged in city sewerage system of PMC.

Committee also suggested installation of suitable nhumber of dust sensors at a distance
of 20m towards habitat side from the metro alignment for monitoring of Pm 10<100
mg/m3) during construction of metro corridor including stations.

Air quality has been recorded at three places on the river bed Entry -Pier 153 near, Pier
165 mid way and pier 170 near Exit). All the values were within permissible limits. Water
spraying is undertaken to ensure control of fugitive dust. The records were offered to
Expert Committee for review.

5.Many residential localities around and on the upstream side of the metro piers are
built on riverbed, were inundated at the release of 45,474 Cusecs water from the
Khadakwasla dam into the Mutha river. The blue Line of Mutha River which is defined
at 60,000 Cusecs was breached at many locations at the discharge of 45,474 Cusecs.

While the discharge from Khadakwasla 45,474 cusecs ,the distance between the dam
and the reference site is about 12 km .In the absence of any official recorded data from
concerned Authority , it may be considered that the high intensity rainfall on the free
catchment area during this period has contributed to the flow of the Mutha
.Quantification of the same can be carried out by the relevant Department.

To validate that 45,474 Cusecs has breached the blue line due to the construction of
metro piers and ramp it is essential to have historical data of RL for discharge of 45,474
cusecs before the construction of metro work. This data is not available with the
concerned Department

6.The flooding in August 2019 has proved that the Expert Committee observations that
at the maximum rise in afflux level of the river would be 23 mm, is grossly flawed as
it is based on incorrect data of river width for the Hydraulic study.

378



378

The Report on Hydrological Simulation Study by HEC RAS for revised structural changes
proposed in 1.45 Km plus 0.5km upstream &downstream stretch with reference to afflux is

based on data by the Irrigation Department and has included the foundations, piers including
the temporary ramp.

The water Afflux and Submergence values have been calculated for flows of

Sn | Flow in cusecs Maximum Location of afflux | Max.
Water Afflux submergence
(mm) (in m)

M | 100,000 cusecs 180 P160, P161, P162 DE-7-4.158

2. | 60,000 cusecs 100 P168 Pier 175 -2.736
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Annexures |

Schematic sketch- Pune Metro Alignment Along the River
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Note: (Pier No 153-183) do not cross the river but are located along the left bank of the Mutha river.



Annexure 2 -Revised Layout of Metro Piers
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Annexure-3

Note: Foundation are supported on piles to prevent damage to the active sewer lines

Bridge decking

Clearance Red Water Level

Pier

Submerged Pier

Height
Height of pile R

cap above
river bed

Pile Below the
Foundation
Block ¢ x

River Bed Level

4

Sewer pipe below river bed

Table Showing revised piers dimension

Pier No. Ground Level Pile Cap Top 2:’;'5\: :z:irx Length Width Height
(m) Level (m) Ground (m) | Ground (m) (m) (m) (m)
P 152 545.171 542.106 - 3.065 2.2 25 1.7
P 153 545.346 543.616 - 1.73 24 1.9 1.81
P 154 545.113 542.171 - 2.94 2.2 2.5 1.5
P 155 544.333 542.428 - 1.90 3 3.2 2.2
P 156 544.344 542.709 - 1.635 7.5 5.5 2.25
P 157 544.168 542.058 - 2.11 2.4 2.7 1.55
P 158 545.171 542.106 - 3.06 2.2 25 1.7
P 159 544.08 540.358 - 3.722 4.2 5.5 1.5
P 160 543.393 547.34 3.947 - 6.9 5.5 1.5
P 161 543.509 545.31 1.801 - 4.2 5.7 1.8
P 162 543.789 545.2 1.411 - 5.5 5.8 1.5
P 163 543.509 545.31 1.801 - 4.2 5.7 1.8
DE1 544.356 545.056 0.7 - 7.5 6.3 1.8
DE 2 544.021 545.628 1.607 - 14.185 9.7 2
DE 3 544.432 545.927 1.495 11.2 13.5 24
DE 4 543.842 542.843 - 0.999 6.5 7.8 2.5
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DE 5 543.727 541.613 - 2.114 6.75 6 2.05
DE6 543.942 541.788 - 2.154 6.75 6 2.05
DE7 543.85 542.853 - 0.997 6.5 7.8 2.5
DE 8 543.883 542.398 - 1.485 6.75 6 2.05
DE9 544.001 541.763 - 2.238 6.3 6 1.85
DE 10 543.973 541.949 - 2.024 6.25 6.4 1.9
P 164 545.18 545.68 0.5 - 5.5 11.18 2
P 165 544.043 545.4 1.357 - 6.5 4.7 1.8
P 166 544.493 545.423 0.93 - 7.3 4.7 1.8
P 167 544.922 545.5 0.578 - 7.99 9.19 2.1
P 168 543.063 545.4 2.337 - 8.94 8.94 2
P 169 543.167 540.928 - 2.239 4.6 5.5 1.5
P 170 542.908 540.973 - 1.935 4.6 5.5 1.55
P171 542.943 541.853 - 1.09 4.6 5.5 1.55
P172 543.411 541.023 - 2.388 4.6 5.5 1.55
P173 543.35 544,986 1.636 - 5.5 10.41 1.8
P174 543.403 545.728 2.325 - 5.7 5.7 1.8
P 175 543.403 545.353 1.95 - 8.1 5.2 1.95
P176 543.505 545.245 1.74 - 6.926 5.5 2
SP1 543.637 545.669 2.032 - 12.03 11.2 2.4
SP2 543.7 545.637 1.937 - 14.69 9.7 2.4
SP3 543.932 545.376 1.444 - 14.5 11.2 2.4
SP4 544.248 545.787 1.539 - 14.1 11.2 2.4
SP5 544.449 545.849 14 - 14.1 11.2 2.4
SP 6 544.342 545.547 1.205 - 13.7 10.5 2.5
SP7 544.341 545.744 1.403 - 14 13.7 2.65
SP 8 544.237 545.634 1.397 - 14.6 10.1 2.65
SP9 544.142 545.53 1.388 - 13 8.7 2.4
SP 10 544.303 545.619 1.316 - 11.26 9.737 2.45
P177 544.372 544,982 0.61 - 9.8 5.5 1.85
P178 544.202 544.002 - 0.2 2.2 2.5 1.8
P179 544.032 543.352 - 0.68 6.3 6 1.85
P 180 542.087 540.997 - 1.09 4.6 5.5 1.55
P 181 542.771 540.821 - 1.95 5.2 5.7 1.65
P 182 543.275 544.604 1.329 - 9.835 5.5 1.8
P 183 544.009 544.67 0.661 - 6.3 5.5 1.8
P 184 544.031 546.077 2.046 - 6.396 5.7 1.8
P 185 558.38 556.18 - 2.2 2.4 1.9 1.4
P 186 544.824 543.824 - 1 2.2 2.5 1.6
P186a 544.1 543.75 - 0.35 2.2 1.9 1.65
P 187 546.427 542.827 - 3.6 3.2 2.7 1.2
P 188 544.605 544.105 - 0.5 1.9 2.4 1.6
P 189 544.296 542.296 - 2 2.4 2.7 1.6
P 190 544.452 543.577 - 0.875 2.4 1.9 1.75
P 191 548.712 548.212 - 0.5 4.5 5 1
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Annexure 4

FIGURE-3
METRO ALIGNMENT Al ONG LEFT BACK OF MUTHA RIVER PIER No. 152 To 188
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FIGURE4
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Annexure- 5 Details of Ramp, Foundation and Pier

__V_HFL=547.348
1714
¥ TOP OF PILE CAP = 545.634
W0 20 i " 7OAD TOP = 544276
3% 0.313—=——ROAD TOP = 543.962
SP-8 2667
TOTAL AREA RIVER BED = 541.296

OBSTETRICIAN =36 Sq.M —3434—

25.035

PRESENT WATER LEVEL
=541.015
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Annexure 6

CROSS SECTION OF MUTHA RIVER D/S OF GADGIL BRIDGE
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DE7 Chainage 4742.957 (Mutha River D/S Chainage 12534.093)

Cross Section of DE-7 which has maximum submergence for discharge of 1,00,000 cusecs.
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CROSS SECTION OF MUTHA RIVER D/S OF GADGIL BRIDGE
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P175 Chainage 5125.873 (Mutha River D/S Chainage 12917.660)

Cross Section of DE-7 which has maximum submergence for discharge of 60,000 cusecs.



PLAN SHOWING RED LINE, BLUE LINE AND SUBMERGENCE LINE ALONG
WITH LAYOUT OF METRO PIERS

Maximum

Submergence at pier
No. DE 7
LEGEND
|—
D]

- BLUE LINE (60,000 CUSEC)
- RED LINE (1,00,000 CUSEC)

- MUTHA RIVER BED
- METRO PIERS WITH PIER CAP

- RETAINING WALL

Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs.
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Enlarged Section of DE — 7 which has maximum submergence for discharge of 1,00,000 cusec
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Submergence in m for discharge of 60,000 cusecs
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Graph showing submergence from P 152 tp P 190 for discharge of 60,000 cusec
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Submergence in m for Discharge of 1,00,000 cusec
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Graph showing submergence from P 152 tp P 190 for discharge of 1,00,000 cusec
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Afflux with respect to 60,000 cusec discharge
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Annexure 7- Metro pier moved by 20 to 28 m on this stretch
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Ombkareshwar

Metro Viaduct

Metro Viaduct




Pier no 154-Second pier on river bed low velocity and Local water afflux

— 4"‘
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Pier 170- Mid way of the Metro construction low velocity and local water afflux

74 Cusecs

>

7

8.2019
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Local water Afflux

Pier 182 On 5.08.2019 flow 45,474 cusecs- piers moved out of
riverbed by 20-28 m to reduce impact of water afflux




Annexure 8

Govt Of Maharashtra
Water Supply And Sanitation Department

Deputy Director,

Ground Water Surveys And
Development Agency,Pune Region,
K.B.Joshi Rd, Shivajinagar,Pune -
411005

Phone - 020-25531227,
25521852

Fax - 020-25531227

Email -ddgsdapntech@gmail.com

Out No/Tech/survey/GroundWater Survey/S 1./ | g)-./2019. & : 27/11/2019

To, i
Hon, Mr. Ramnath Subramanian,
Executive Director
Maharashtra Metro Rail Corporation, Ltd
Pune-01

Sub: Maha-Metro Pune- A brief feasibility study report on Rain Water harvesting
Project proposed for Maharashtra Metro Corporation Pune. .
Ref: Official visit of Mrs. Gera.

Sir,

With respect to your request regarding Rainwater harvesting project this office has
conducted technical study and field investigation to determine the feasibility of rainwater
harvesting measures to be implemented for Metro project. On the basis of detailed
investigation conducted in the field as well as study of Hydro geological and geophysical
data for various parameters available with is office the observations drawn are as below.
The various technical parameters studied and field observations drawn are as given below-

‘On the basis of field investigation and study of technical parameters it is inferred
that, the area covered by the 2 routes is in Limits and is feasible for rainwater harvesting the
rainwater can be obtained/ collected from the top surface of elevated span as well as roof
top of the Depot.

As per the guidelines of IGBC considering the average rainfall of the last five years
the rainwater available from every two span areas would be about 8.72m’. The water
available can be utilized to recharge to subsurface i.e. moderate to deep aquifers so as to
raise the water table and improve the quality of groundwater under urban domain.

Thus the rainwater harvesting system recommended is to collect the water store and
recharge to subsurface as per the IGBC guidelines so as to conserve about 50% of rain fall.

The Assumptions are as below--—

® Rainfall data - 5 years from year 2013-17 (Revenue department considered Pune city)

® Rainy days - Actual rainfall are considered for calculations of average normal rainfall
per day.

e Pillars with span are considered for the calculations. Pillars of stations are not
considered presently for calculations.

39?



Rain Water Harvesting -Via duct.

Rainfall from via duct =28m x 8 x 0.0205 (rainfall) x 0.95 Coefficient of runoff=4.36 m3
Each recharge structure system covers two spans =4.36x2=8.72 m3

Rain water harvesting system consists of two collection chambers of size 1x1x1 i=1m3

And Recharge chamber of 2.5x1.5x1.8 m=6.75 m3

Total capacity for rain water harvesting system =6.76 +1+1=8.76 >8.72 m3 which is

adequate to store the rainwater available.

Route 1 Route 2
No of Pillars 469 371
Probable no of structure at every | 170 108
alternate pillar
No of Stations 9 8
Amount of annual rainfall to be
collected from pillars and span from 41210.72m’
route 1 and 2
Amount of annual rainfall to be -
collected from Depot. 9482.09 m
Amount of annual rainfall to be 15759.17 m’
collected from 17 stations

The no of structures may vary, since depends on location and availability of land, site
feasibility, road crossing area and bridge area.

Yours Sincerely,

(Dr.Milind Sharad Deshpande)
Regional Deputy Director,
Ground Water surveys and development Agency,
Pune Region, Pune.
Copy-
To The Hon. Director, Ground Water surveys and development Agency,
Maharashtra State, Pune. .
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Step 3,-Entire recharge pit is filled with
boulders and then granular material.

Step 4-Concrete ring Is placed around
the casing pipe called the recharge

shaft.

Step 5-Cocrete ring is filled with
pebbles and coarse and fine sand,

Step 6 - The entire recharge pit area is
filled with granular material

Step 7:-Manhole cover is placed over
the shaft

The material from the shaft nceds to be removed and cleaned and replaced.

The recharge pit is filled with granular material which also requires cleaning and the top layer
needs to be replaced else it clogs and prevents flow of water,

To capture 8.72 m’ of water the traditional design would be two one cubic meter collection

chambers leaving a balance of 8.72-2= 6.72 m*

In a recharge pit only 20% of volume is available for storage of water
So volume of pit for storing 6.72 m’ of water = 6.72x100/20=33.6 m’

Assuming a depth of 2 meters and width of maxm 2.2 m the length of pit =7.6 m

Cost Comparison
| Traditional With filter Remarks |
Collection chamber SizelmxImxI Size 1x1x1 No difference
with cover -2 numbers
Rain water harvesting | 33.6 m’ 6.75 m’ Cost saving
storage tank due to smaller
size.
Boulders -13 volume | 11.2 Not Required
m’@2200=24,640 | Only filter
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Govt Of Maharashtra
Water Supply And Sanitation Department

Deputy Director,

Ground Water Surveys And
Development Agency,Pune Region ,
K.B.Joshi Rd, Shivajinagar,Pune -
411005

Out No/Tech/survey/GroundWater Survey/S.L/ o) /2018. . 1 0242018~
2 2611212018

Phone - 020-25531227,
25521852

Fax - 020-25531227

Email -ddgsdapntech@gmail.com

To,
Hon, Mr. Ramnath Subramanian,
Executive Director
Maharashtra Metro Rail Corporation, Ltd
Pune-01

Sub : Maha-MetroPune- A brief feasibility study report on Rain Water harvesting Project
proposed for Maharashtra Metro Corporation Pune. .

Ref : 1.This official letter No. Tech/survey/Groundwater Survey/S.I. 05/ 2391/2018
Date -07/09/2018

Sir,

With respect to your request regarding Rainwater harvesting project this office has
conducted technical study and field investigation to determine the feasibility of rainwater
harvesting measures to be implemented for Metro project. On the basis of detailed investigation
conducted in the field as well as study of Hydro geological data for various parameters
available with is office the observations drawn are as below. The various technical parameters

studied and field observation drawn is as given below-
On the basis of field investigation and study of technical parameters it is inferred that,

the area covered by the 2 routes is in Limits and is feasible for rainwater harvesting the
rainwater can be obtained/ collected from the top surface of elevated span as well as roof top of

the Metro stations.

L~ Manciira < and recommendations nj
LIIT IviCaddulLo aliu ine) GG aLUIS

Rain Water Harvesting -Via duct.

Rainfall from Via duct =28mx8x.0205 (rainfall) x.95
Coefficient of runoff=4.36 m’

Each recharge pit covers two spans =4.36x2=8.72

Rain water harvesting system consists of two collection
chambers of size 1x1x1 i=1m’

Recharge chamber of 2.5x1.5x1.8 m=6.75

Total capacity for rain water harvesting =6.76 +1+1=8.76
>8.72 adequate
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Government of India
et AfFa FAET
Ministry of Jal Shakti SR : 020-24103331

STl FHTYA, 18T faerrg 3R a9 TeTor s g : 020-24381004

Department of Water Resources, River Development and AN  :n_isaac@rediffmail.com
Ganga Rejuvenation

FN o IR Rega @ aman

Egaﬁmmgﬂ-mw%

Central Water & Power Research Station
Khadakwasla, Pune — 411 024 -

No. HAPT/Metro/2020 Date: 13.07.2020

Shri Ratanakar Pandey

Dy. General Manager (Environment),
Maharashtra Metro Rail Corporation Ltd.
1% floor, The Orion Bldg, '
Arjun Mansukahni Marg,

Pune-411001

Sub: Mathematical model! studies of river Mutha for Maha-Metro Rail Corporation Ltd. Pune.
Ref: Email dated 11July 2020

Sir,
CWPRS has been awarded the mathematical model studies of river Mutha for Maha Metro

Rail Corporation Ltd. Pune. CWPRS has received the full estimated amount on 28 January 2020. In
this connection, CWPRS has completed the model set up. Initial calibration runs have also been
completed. A joint site inspection was also carriedkout on 17 March 2020 for fine tuning of the model
in terms of incorporating all the existing bridges and other structures along the river. Further, due to
the ongoing COVID-19 crisis, CWPRS offices were completely closed (except for Essential Services)
from 22™ March to 17" May 2020. Since 18" May 2020, CWPRS was functioning with only 50% of
staff till 22" June 2020. From 23 June 2020, it is further reduced to 33%. As per the new guidelines
of State government regarding COVID-19 issued on 12" July 2020, CWPRS will be closed again for
the next 10 days. Taking into account the difficulties as mentioned above, it is requested to extend
the time-line for the studies by about 3 months.

Thanking you and assuring of our best services.

Yours sincerely,

nom

3o

Dr.(Mrs) Neena Isaac
Scientist 'E’


Pralhad Paranjape
Exhibit “9”�


Exhibit “10”

NATIONAL GREEN TRIBUNAL, PRINCIPAL BENCH. NEW DELHI

Sarang Yadvadkar and others
against

Pune Municipal Corporation and others

Minutes of the Meeting dated 24.09.2020 at Divisional Commissioners Office,Pune under the
Chairmanship of Mr.Saurabh Raa,Divisional Commissioner,Pune

Quorum: (Through Video conferencing)

1. Dr. Ritesh Vijay- Principal Scientist, NEERI and convener of the Expert Committee.

2. Dr. A. Benniamin- Scientist. State Biodiversity board, Member of the Expert Committee

. Dr. Y.B. Sontakke — Joint Director, Maharashtra Pollution Control Board, Member of the
Expert Committee

Ms. Swati Vaidya-Pandit — 1.aw Officer,Collecor Office.Pune

Mr. Jitendra Sangewar - MPCB, Regional Officer

Ms. Manjusha Idhate — Legal officer, PMC

Mr. Raghunath Mahabal — Advocate, Divisional Commissioner Office,Pune

W

S e O F

Quorum (Physical presence)

Mr. Ramnath S. - Director Maharashtra Metro Rail Corporation Limited

Mr. Vijay Patil - Executive Engineer, Irrigation Department, Pune

Ms. Harsha Chaudhary — Scientist - B, CWPRS

Dr. Prashad Kunjir — Scientist — C, CWPRS

Mr. Parag Patil - Scientist - B, CWPRS

Mr. Mangesh Dighe — Environmental Officer, PMC

Mr. Ratnankar Pandey — Environmental Officer, Maharashtra Metro Rail Corporation

Limited

8. Ms. Renu Gera — Environmental Officer, Maharashtra Metro Rail Corporation Limited

9. Ms. Agniva Ghosh — Assistant Manager (Legal), Maharashtra Metro Rail Corporation
Limited

10. Mr. Sandeep Jadhav — Environmental Expert, MITCON

11. Mr. Akshay Sonkusre — Assistant Manager (CMS), Maharashtra Metro Rail Corporation
Limited

12. Mr. Santosh Patil — Manager, Maharashtra Metro Rail Corporation Limited

13. Mr. Sandip Thorat — Law Officer, Divisional Commissioner Office,Pune

NSV eEWN

Purpose: Review of the compliance made in accordance with the order dated
03,08.2018 of the Hon’ble NGT wherein, Divisional Commissioner, Pune
has been directed to associate with the committee and supervise the project
with respect to environmental aspect.

Proceedings: This is the fifth meeting of the Expert Commillee on the issuc of
Environmental compliance for compliance at river front.
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The meeting was supposed to commence with an Executive Committee meeting followed by the
Expert Committee meeting, but due to paucity of time, both the meetings were clubbed together,
under the direction of Hon'ble Divisional Commissioner. Maharashtra Metro Rail Corporation
(bereinafter referred to as MMRC L) started with a presentation listing down the various directions
of the committee in the meeting held on 20.11.2019 and compliances made by MMRCL
accordingly with minimum footprints on the river bed. The technicalities of the ad interim CWPRS
report and the various aspects of the Project Proponent were then substantiated by the officials of
CWPRS, headed by Dr. Kunjeer Prasad, following which the committee analysed the same and
gave its views.
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Recommendations of the

Expert Committee

Observations and suggestions of the Expert
Committee

1. As per the initial layout 32
trees were affected of which
23 to be transplanted and 9
to be cut down

Compliances by Maha Metro

TREES TRANSPLANTED LOCATION CO

ORDINATES

LATITUDEN | LATITUDE E
Peltophorum 18.512947 73.841195
Peltophorum 18.513074 73.841135
Peltophorum 18.512921 73.841126
Silk Cotton 18.513223 73.841424

The co-ordinates of the remaining plants have already been
submitted. These were the ones on the river bed and they are
alive.

Maha Metro has complied with the directions

2. Additional data. on afflux

and submergence to be
providled in  suggested
format.

Water afflux and submergence calculations have been
undertaken afresh which includes the foundations and piers
emerging from the riverbed. The cross section of the river has
also been endorsed by the Irrigation Dept.

Maha metro has complied with the directions.

3. As the piers at the stations
are in a line hence the area
of obstruction would
increase. This has to be
considered while calculating

_ afflux and sub-mergence.

Revised HEC RAS study has already considered this aspect
and has calculated the afflux and the submergence
accordingly.

Maha metro has complied with the directions.
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. Water

levels at  pier
locations; for discharges of
45,474 cusecs, 60,000 cusecs
and 100,000 cusecs to be
presented  in  graphical
format considering both the
scenarios i.e. without Metro
piers and Metro piers with

pile caps

Upon structural changes, the afflux and submergence
calculation was revised in HEC RAS study and the results
have been shared with Expert Committee via E-mail dated
512 2020 and vide a formal letter Maha-
Metro/Pune/EMD/CO1 dated 15.07.2020. Water afflux and
submergence at a discharge of 100,000 cusecs and 60,000

SL. | Flow in | Max. Location of | Max.

cusecs Water | afflux submergence
Afflux (m)

1 100,000 | 180 P-160, P-161, | DE-7-4.158
cusecs P162

2 60,000 100 P168 P175-2.736
Cusecs

|

cusecs is presented in below Table -1

However, it may be noted that since the data was not available
with the concerned department of Irrigation, water level for
the discharge of 45,474 cusecs could not be furnished.

Maha Metro has complied with the directions.

. Submergence also needs to
be depicted in a similar
manner. In case if it is found
to be very meagre then an
enlarged section of the same
to be presented.

As the submergence is found to be 4.15m, an enlarged section
of the same has already been graphically submitted vide our
response.

Maha metro has complied with the directions.
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. Verify the river dimensions
with the Irrigations
Department and provide
appropriate computations in
case of discrepancy.
Validation/ Endorsement
from Imrigation Department
is required.

The Irrigation Department was approached for providing cross
section and discharge data vide letter no. Maha-
Metro/Pune/ENV/02 dated 21* November, 2019. Upon receipt
of data from Irrigation Department, the revised Hydrological
Simulation Study by HEC RAS for revised structural changes
in 2.45 km including 0.5 km upstream & 0.5 km downstream
stretch was conducted and the technical note on the same was
submitted to the Expert committee via mail dated 5.12.2019
and hereafter the same was submitted through formal letter ref
Maha-Metro/Pune/EMD/CO1 dated 15® July 2020

Maha metro has complied with the directions.

- lmpact on ground  waicr
recharge due to Metro pier
construction.

Ihe study was carried oul by Savitribai Phule Pune University
and is referred to in section 3.7 (pages 62-125) of the
Environmental Impact Assessment and Hydraulic Studies of
River report submitted to the EC. Vertical Electrical soundings
were carried out at 14 different locations to understand the
shallow subsurface geological and aquifer conditions
extending up to >30 meters depth. With reference to Geology,
the Vertical Electrical Sounding (VES) shows that the strata
below soil are not favourable to form aquifer. However,
unconfined aquifer reported from the project area has poor
potential. It is envisaged that construction of Piers on the bank
are not likely to cause significant impact on any aquifers.
Natural springs are not observed in the area during the study
period. Hence no adverse impacts during construction phase
are envisaged on existing hydrogeological Condition. Further,
Maha Metro has an existing MOU with the Ground Water
Survey Agency dated on 1.1.2019 for a duration of five years.
The GSDA will provide all the technical help while

Maha metro has complied with the directions
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implementing the Rainwater harvesting as mentioned below.

1. Undertake the Activitiess for comprehensive
hydrological surveys and geo physical surveys.

2. Supervision of Rainwater Harvesting structures during
construction period, as per the
progress/implementation status submitted by Maha
metro Pune to GSDA for onsite monitoring.

3. To finalise the feasible sites for rain water harvesting
structures in the area

4. Recharge activity for the entire stretch will be
undertaken with the guidance of GSDA including their
supervision. This will also apply to the stations of
Sambhaji and Deccan station.

5.

. Numerical Mode] study from

CWPRS to be conducted at
an earliest and report to be
submitted.

The study has been awarded to CWPRS in the month of
December, 2019. Maha —Metro informed that as per the
CWPRS proposal, Numerical Modelling study would take 4
months’ time but it was agreed by CWPRS officials that they
will try to expedite the study within 2 months’ time. CWPRS
has completed the initial studies and submitted a technical
note which contains afflux in Mutha River on introduction of
Metro Piers. The second part of study on inundation is
expected shortly from CWPRS.

CWPRS has submitted the initial report which has
been submitted to the Expert Committee via ref
Maha-Metro/Pune/EMD/C-04 dated 4"
August2020.

*The conclusion of the studies are as follows.

*The CWPRS technical note was explained and a presentation was made by the Scientist, Dr, Kunjeer CWPRS, Pune. The scope of the study was the
15.0 km reach from Khadakwasla dam to Sangam Bridge near the confluence of Mutha River with Mula River. The cross sections are 30 m in interval,

centre 1o centre.
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The simulation studies were carried out for the discharges of 1, 00,000 cusecs and tor 60,000 cusecs for two scenarios i.c. one under the existing
conditions (with only bridges) and other with the Metro structures. A variation was observed in the simulated and observed water surface profile for
both the discharges under existing scenario (without metro structures). This variation may be attributed to the limited width of the cross sections in the
simulation studies. It was also observed for the 60,000 cusecs, (i.c. Blue line) that the data provided by the Irrigation Department, on the flood levels,
between Mhatre bridge and Sambhaji bridge was horizontal and that there was no afflux observed.

Further, simulations were conducted considering the metro structures to compute the afflux. It was observed that maximum afflux of 380 mm occurs at
pier no. 152 for the discharge of 1, 00,000 cusecs. Similarly, for the discharge of 60,000 cusecs the afflux was observed to be 290 mm at pier no. 153.
The flood submergence map for the two discharges will be included as a part of the final CWPRS report. For the preparation of submergence map, a
Digital Elevation Model is required which is developed using properly orientated cross section data. The orientation of such cross section data is
awaited.

The final report will be submitted by the 15™ of November, 2020 and will include feasibility for mitigating afflux levels.

The Expert committee has perused that Maharashtra Metro Rail Corporation has conducted all studies and submitted reports directed by the committee
in fourth meeting dated 20.11.2019. Maha-Metro is taking utmost care during construction of the project and complying all the guideline issued by the
Expert Committee. There is no impediments in proceeding of the work. —

The meeting concluded formally with a vote of thanks.
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No.Np-4/ws/ €1 /2020 (Saurabh Rao
Date :249/09/2020 Divisional Commissioner Pune,

Division Pune

To,

1. Mr. Ramnath S. — Director, Maharashtra Metro Rail Corporation Limited
2. Mr. Vijay Patil - Executive Engineer, [rrigation Department, Pune
3. Ms. Harsha Chaudhary — Scientist — B, CWPRS
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4. Dr. Prashad Kunjir - Scientist — C, CWPRS

5. Mr. Parag Patil — Scientist — B, CWPRS .

6. Mr. Mangesh Dighe — Environmental Officer, PMC

7. Mr. Ratnankar Pandey — Environmental Officer, Maharashtra Metro Rail Corporation Limited

8. Ms. Renu Gema — Environmental Officer, Maharashtra Metro Rafl Corporation Limited

9. Ms. Agniva Ghosh — Assistant Manager (Legal), Maharashtra Metro Rail Corporation Limited
10. Mr. Sandeep Jadhav — Environmental Expert, MITCON

11. Mr. Akshay Sonkusre — Assistant Manager (CMS), Maharashtra Metro Rail Corporation Limited
12. Mr. Santosh Patil — Manager, Maharashtra Metro Rt Corporation Limited .

13. Mr. Sandip Thorat — Law Officer, Divisional Commissioner Office,Pune

14. Dr. Ritesh Vijay- Principal Scientist, NEERI and convener of the Expert Commutice.

15. Dr. A. Benniamin- Scientist, State Biodiversity board, Member of the Expert Committee

16. Dr. Y.B: Sontakke — Joint Director, Maharashtra Pollution Control Board, Member of the Expert Committee
17. Ms. Swati Vaidya-Pandit — Law Officer,Collecor Office,Pune

18. Mr. Jitendra Sangewar — MPCB, Regional Officer

19. Ms. Manjusha Idhate — Legal officer, PMC

20. Mr. Raghunath Mahabal — Advocate, Divisional Commissioner Office,Pune
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