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1

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 
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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 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 alignment 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. No. Flow in cusecs   Maximum Water 

Afflux (mm) 
Location of afflux  Submergence due 

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 30th 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.  

 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.) 
 

 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 
Afflux (mm) 

Location of afflux  Max. submergence 
(in m) 

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 
(Sq. m.) 

River Area 
(Sq.m.) 

Obstruction % 

1. Sambhaji Bridge  131.92 682.56 19.33 
2. Gadgil Bridge  95.8 680.o5 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 
(Sq. m.) 

River Area 
(Sq.m.) 

Obstruction % 

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. 
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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 
Afflux (mm) 

Location of afflux  Submergence due 
to afflux (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 Water 
Afflux (mm) 

Location of afflux  Max. submergence 
(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) 

 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. 
c) 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/Identification of affected tree species from Botanical Survey of India. 

 
 10.11.2017 -Analysis of Alignment and Afflux computations were submitted via e mail. 
 21.12.2017 -Formal letter from Expert Committee requesting for the above data was received. 
 23.12.2017 -Metro submitted the above data along with a list of 32 trees likely to be affected by 

this construction. 
 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. 
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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. 

 
 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 
Afflux (mm) 

Location of afflux  Max. submergence 
(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 I  

 Schematic sketch- Pune Metro Alignment Along the River  

 

 

 

 

 

 

 

 

 

 

 

Note: (Pier No 153-183) do not cross the river but are located along the left bank of the Mutha river. 
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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  

Table Showing revised piers dimension 

Pier No. Ground Level 
(m) 

Pile Cap Top 
Level (m) 

Height 
Above 

Ground (m) 

Height 
Below 

Ground (m) 

Length 
(m) 

Width 
(m) 

Height 
(m) 

P 152 545.171  542.106  - 3.065  2.2 2.5 1.7 
P 153  545.346 543.616 - 1.73 2.4 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 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 
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 
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 2.4 
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 
DE 7 543.85 542.853 - 0.997 6.5 7.8 2.5 
DE 8 543.883 542.398 - 1.485 6.75 6 2.05 
DE 9 544.001 541.763 - 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 
P 171 542.943 541.853 - 1.09 4.6 5.5 1.55 
P 172 543.411 541.023 - 2.388 4.6 5.5 1.55 
P 173 543.35 544.986 1.636 - 5.5 10.41 1.8 
P 174 543.403 545.728 2.325 - 5.7 5.7 1.8 
P 175 543.403 545.353 1.95 - 8.1 5.2 1.95 
P 176 543.505 545.245 1.74 - 6.926 5.5 2 
SP 1 543.637 545.669 2.032 - 12.03 11.2 2.4 
SP 2 543.7 545.637 1.937 - 14.69 9.7 2.4 
SP 3 543.932 545.376 1.444 - 14.5 11.2 2.4 
SP 4 544.248 545.787 1.539 - 14.1 11.2 2.4 
SP 5 544.449 545.849 1.4 - 14.1 11.2 2.4 
SP 6 544.342 545.547 1.205 - 13.7 10.5 2.5 
SP 7 544.341 545.744 1.403 - 14 13.7 2.65 
SP 8 544.237 545.634 1.397 - 14.6 10.1 2.65 
SP 9 544.142 545.53 1.388 - 13 8.7 2.4 

SP 10 544.303 545.619 1.316 - 11.26 9.737 2.45 
P 177 544.372 544.982 0.61 - 9.8 5.5 1.85 
P 178 544.202 544.002 - 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- 5 Details of Ramp, Foundation and Pier 
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Annexure  6 

 

Cross Section of DE-7 which has maximum submergence for discharge of 1,00,000 cusecs. 
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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 at discharge of 1,00,000 cusecs. 

Maximum 
Submergence at pier 
No. DE 7 
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Enlarged Section of DE – 7 which has maximum submergence for discharge of 1,00,000 cusec 
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Graph showing submergence from P 152 tp P 190 for discharge of 60,000 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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Graph showing afflux from P 152 tp P 190 for discharge of 60,000 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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Annexure 7- Metro pier moved by 20 to 28 m on this stretch   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Metro Viaduct  

Metro Viaduct  

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

 

 

 

Pi 

4.8.2019   35,574 cusecs 
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Pier 170- Mid way of the Metro construction low velocity and local water afflux 
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Pier 182 0n 5.08.2019 flow 45,474 cusecs- piers moved out of 
riverbed by 20-28 m to reduce impact of water afflux 

Local water Afflux 
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Annexure 8 
 

 

293325



 

 

 

294326



 

 

 

295327



 

 

 

296328



297329

Pralhad Paranjape
Exhibit “6”�



298330



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 

herewith. 

Cmn ho 
(Mr.Ramnath Subramanium) 

Executive Director,Strategic Planning 
The Maharashtra Metro rail corporation, 

spames 
(Dr. Milind Sharad Deshpande) 

Regional Deputy Director, 
Ground Water surveys & development agency, 

Pune-01 Pune-o5 

Place- une 
Date- 29/29/92 
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Terms of Reference 

between The 
This Memorandum of Understanding is made on this 

Maharashtra metro rail corporation, Pune and Groundwater Surveys and Development 

Agency, GOM, Pune , 
herein after referred to as Mahametro Pune on the one part and 

the Groundwater Surveys and Development Agency, GOM, Pune herein after rererred 

to as GSDA on the other part. 

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

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/Routes& 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. 
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3. Objectives of Project: 

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. 

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. 

To recharge the subsurface water tables at places where the availability of 

rainwater is higher and to overcome the situation of water logging. 

Rainwater harvesting also improves the quality of underground water through a 

process called dilution. 

.To get water for domestic use, irrigation of greenbelts, farms, gardens etc. 
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To accomplish the above objectives, the following activities are envisaged- 

1. To provide the historical data for study purpose. 

2. To carry out the hydrogeological surveys to ascertain the groundwater potential 

3. To carry out Rainwater harvesting feasibility studies for the Pune Metro Rail 

Project as per the l.G.B.C. guidelines. 

4. o carry out supervision of rainwater harvesting for Pune Metro Rail Project to 

ensure scientific methodology. 

4. Area of operation- 

The study area includes Mahametro, Pune Metro routes extending from PCMC to 

Shivajinagar in the north -south direction and from Vanaz to Ramvadi in the East-West 

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. 

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

1. Report on - Rainwater harvesting at Pune Metro for consultancy and supervision 2. To select and for location for implementation of RWH structures on the routes and 
area of Mahametro. 

8. Schedule of rate 

he 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. 

D 
Nasna 
(Mr.Ramnath Subramanium) 

Executive Director,Strategic Planning 
The Maharashtra Metro rail corporation, 

espomel 
(Dr. Milind Sharad Deshpande) 

Regional Deputy Director, 
Ground Water surveys & development agencY 

Pune-01 Pune-o5 
--=p-=---.- 
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Point wise Reply to the MoM dated 20th 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 
Afflux (mm) 

Location of afflux  Max. submergence (in 
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.  

Annexure -1 
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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. 
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Figure-2 Cross Section of P-175 which has maximum submergence for discharge of 60,000 cusecs 
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Fig-3 Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs. 

 

Fig-3 Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs. 

Fig-3 Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs. 

Fig-3 Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs. 
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No. DE 7 
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Fig-4 Enlarged Section of DE – 7 which has maximum submergence for discharge of 1,00,000 cusec 
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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 
 
 
 

 
 
 

Fig: Graph showing submergence from P 152-P 190 for discharge of 1,00,000 cusec 
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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) 
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*&rdh rEt
srId sI6R

Government of lndia
Tfi AIEE }if,]NRI

Ministrv ofJat Shakti
fr dtrRrd, & nors :tt* rpn tiw"r agrr

Department of Waler Resources River Oevelopment and
Ganga Reluvenalton

*dq !ra' 3+{ fiqa sTfrrra en-frr
utfiar{ar qlt - 4t 1 024

Central Water & po;er Research Station
Khadakwasla, pune _ 411 024

/5#

tdsla: o2o-24103331

S-f{{ :020-24381004

€-,la{ :n isaac@rediffmait.com

No HAPT/Metro/2020

Shfl Ratanakar Pandey
Dy. General lvlanager (Envtrofiment).
I\,4aharashtra IVetro Rait Corporatton Ltd
1'' floor The Oron Bldo
Aqun iransukahnr Maro
Pune-411001

aale: 13 a7 2o2o

Sub: Mathematical model studles of river l\rutha for Maha-tvletro Rail Corporation Ltd. pune.
Ref Emait dated 11Jrty 2O2O

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

Rail Corporation Ltd Pune CWPRS has received the fuJl estimaled amount on 28 )anuaty 2020.ln
this connection, CWPRS has completed the modet set up lnittal calibration runs have atso been
completed. A joint srte inspectjon was also carne4out on 17 March 2020 for fine tuning of the model
in terms of incorporating all the existing bridges and other skuctures along the river. Further, due to
the ongoing COVID-'lgcrisis CWPRS offices were completety closed (except for Essentiat Services)
from 22d March to 17'h [4ay 2020. Since 18rh May 2020, CWPRS was functjoning wth onty s0% of
staff t ll 22id June 2020. From 23d June 2020, it is further reduced to 33% As per the new gurdelines
of state government regardtng covlD_l9 issued on 12rh Jlty 2o2o cwpRs will be ctosed again for
the next 10 days. Taking into account the dimculies as mentioned above, it is requested to extend
the time-line for the studjes by about 3 months

Thanking you and assuring ofour best services

Yours sincerely,

r!:i#6
Dr.(Mrs)Neena lsaac

Scientist E'
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 Sr. 
No 

Tree Name 
and No Coordinates  Photographs  

1 Vad No 37  180 32'50", 730 57'5", 470.8m, 2110   

2 Kanchan No 36 180 32'50", 730 57'5",469.1m,1000  

        List of 36 planted trees at Kharadi Forest Survey no. 74     Annexure-1A 
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3 Neem No 35 180 32'50", 730 57'5", 468.2m,670  

4 Vad No 34 180 32'50", 730 57'5", 466.2m, 670  
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5 Neem No 42 180 32'50", 730 57'5", 470.9m, 2630  

6 Pimpal no 15 180 32'51", 730 57'4", 477. 5m, 3510  

315347



7 Vad No 14 180 32'51", 730 57'4", 475.0m,2660  

8 Neem No 40 180 32'50", 730 57'5",471.6m, 2620  

316348



9 Vad no 11 180 32'51", 730 57'4", 474.4m,60  

10 Neem No 13 180 32'51", 730 57'4",474.0m, 3380  
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11 Kanchan No 10 180 32'51", 730 57'4",475.0m,1800  

12 Neem No 12 180 32'51", 730 57'4",473.6m,60  

318350



13 
Pathodiya No 
39 180 32'50", 730 57'5", 471. 4m, 60  

14 Vad No 38 180 32'50", 730 57'5",471. 0m, 940  
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15 Pimpal No 8 180 32'51", 730 57'4",472.9m, 2760  

16 Vad No 7 180 32'51", 730 57'4",479. 9m, 2450  

320352



17 Kanchan No 15 180 32'51", 730 57'4", 475.1m, 2220  

18 Neem No 24 
180 32'51", 730 57'4", 478. 1m, 276 
0  
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19 Vad No 5 180 32'51", 730 57'5", 479. 7m, 1450  

20 Neem No 6 180 32'51", 730 57'4", 480. 7m, 2910  
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21 
Pathodiya No 
33 180 32'50", 730 57'5", 472. 2m, 110 

 

22 Pimpal No 4 180 32'51", 730 57'4",478.0m, 660  
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23 Vad No 32 180 32'50", 730 57'5",474. 1m, 820  

24 Pimpal No 3 180 32'51", 730 57'4",479. 5m, 890  
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25 Van No 30 180 32'50", 730 57'5",473.3m,2920  

26 Pimpal No 1 180 32'52", 730 57'4",475.1m, 2430  
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27 
Pathodiya No 
31 180 32'50", 730 57'5",473. 5m, 3490  

28 Vad No 2 180 32'51", 730 57'4", 474. 2m, 2590  
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29 Khaya No 43 180 32'51", 730 57'5", 477.1m, 2900  

30 Kanchan No 29 180 32'50", 730 57'4", 474.1m, 370  
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31 Vad No 28 180 32'50", 730 57'4", 471. 3m, 700  

32 
Mahogani Ni 
42 180 32'51", 730 57'5", 480. 2m, 140  
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33 Neem No 26 180 32'51", 730 57'4",473. 2m,90  

34 Pimpal No 41 180 32'50", 730 57'5", 470. 5m, 3060  
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35 Neem No 25 180 32'51", 730 57'4", 472. 4m, 2170  

36 Pimpal No 41 180 32'50", 730 57'5",470. 2m, 140  
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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 

      Annexure -2 
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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 alignment 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. 
No. 

Flow in cusecs   Maximum 
Water Afflux 
(mm) 

Location of afflux  Submergence due 
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 30th 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 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). 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.  

 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.) 
 

 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 Afflux 
(mm) 

Location of afflux  Max. 
submergence (in 
m) 

M 100,000 cusecs 180 P160, P161, P162 DE-7- 4.158 
2. 60,000 cusecs  100 P168 P175 – 2.736  
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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 

(Sq. m.) 

River Area 
(Sq.m.) 

Obstruction % 

1. Sambhaji Bridge  131.92 682.56 19.33 
2. Gadgil Bridge  95.8 680.o5 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 

(Sq. m.) 

River Area 
(Sq.m.) 

Obstruction % 

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 Afflux 
(mm) 

Location of afflux  Submergence 
due to afflux 
(mm) 

1. 100,000 cusecs 28.06 SP8 62.74 
2. 60,000 cusecs  11.08 SP8 24.79 
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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 Afflux 
(mm) 

Location of afflux  Max. 
submergence 
(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) 

 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. 
c) 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/Identification of affected tree species from Botanical Survey of India. 

 
 10.11.2017 -Analysis of Alignment and Afflux computations were submitted via e mail. 
 21.12.2017 -Formal letter from Expert Committee requesting for the above data was 

received. 
 23.12.2017 -Metro submitted the above data along with a list of 32 trees likely to be 

affected by this construction. 
 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. 
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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 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. 

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 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 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. 
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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 Afflux 
(mm) 

Location of afflux  Max. 
submergence 
(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 I  

 Schematic sketch- Pune Metro Alignment Along the River  

 

 

 

 

 

 

 

 

 

 

 

Note: (Pier No 153-183) do not cross the river but are located along the left bank of the Mutha river. 
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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  

Table Showing revised piers dimension 

Pier No. Ground Level 
(m) 

Pile Cap Top 
Level (m) 

Height 
Above 

Ground (m) 

Height 
Below 

Ground (m) 

Length 
(m) 

Width 
(m) 

Height 
(m) 

P 152 545.171  542.106  - 3.065  2.2 2.5 1.7 
P 153  545.346 543.616 - 1.73 2.4 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 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 
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 
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 2.4 
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 
DE 7 543.85 542.853 - 0.997 6.5 7.8 2.5 
DE 8 543.883 542.398 - 1.485 6.75 6 2.05 
DE 9 544.001 541.763 - 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 
P 171 542.943 541.853 - 1.09 4.6 5.5 1.55 
P 172 543.411 541.023 - 2.388 4.6 5.5 1.55 
P 173 543.35 544.986 1.636 - 5.5 10.41 1.8 
P 174 543.403 545.728 2.325 - 5.7 5.7 1.8 
P 175 543.403 545.353 1.95 - 8.1 5.2 1.95 
P 176 543.505 545.245 1.74 - 6.926 5.5 2 
SP 1 543.637 545.669 2.032 - 12.03 11.2 2.4 
SP 2 543.7 545.637 1.937 - 14.69 9.7 2.4 
SP 3 543.932 545.376 1.444 - 14.5 11.2 2.4 
SP 4 544.248 545.787 1.539 - 14.1 11.2 2.4 
SP 5 544.449 545.849 1.4 - 14.1 11.2 2.4 
SP 6 544.342 545.547 1.205 - 13.7 10.5 2.5 
SP 7 544.341 545.744 1.403 - 14 13.7 2.65 
SP 8 544.237 545.634 1.397 - 14.6 10.1 2.65 
SP 9 544.142 545.53 1.388 - 13 8.7 2.4 

SP 10 544.303 545.619 1.316 - 11.26 9.737 2.45 
P 177 544.372 544.982 0.61 - 9.8 5.5 1.85 
P 178 544.202 544.002 - 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 
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Annexure- 5 Details of Ramp, Foundation and Pier 
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Annexure  6 

 

Cross Section of DE-7 which has maximum submergence for discharge of 1,00,000 cusecs. 
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Cross Section of DE-7 which has maximum submergence for discharge of 60,000 cusecs. 

348380



   

  

Plan Showing Red line, Blue Line and Submergence line at discharge of 1,00,000 cusecs. 

Maximum 
Submergence at pier 
No. DE 7 
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Enlarged Section of DE – 7 which has maximum submergence for discharge of 1,00,000 cusec 
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Graph showing submergence from P 152 tp P 190 for discharge of 60,000 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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Graph showing afflux from P 152 tp P 190 for discharge of 60,000 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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Annexure 7- Metro pier moved by 20 to 28 m on this stretch   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Metro Viaduct  

Metro Viaduct  

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

 

 

 

Pi 

4.8.2019   35,574 cusecs 
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Pier 170- Mid way of the Metro construction low velocity and local water afflux 

 

 

 

357389



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pier 182 0n 5.08.2019 flow 45,474 cusecs- piers moved out of 
riverbed by 20-28 m to reduce impact of water afflux 

Local water Afflux 
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Annexure 8 
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Ministrv ofJat Shakti
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Department of Waler Resources River Oevelopment and
Ganga Reluvenalton

*dq !ra' 3+{ fiqa sTfrrra en-frr
utfiar{ar qlt - 4t 1 024

Central Water & po;er Research Station
Khadakwasla, pune _ 411 024

/5#

tdsla: o2o-24103331

S-f{{ :020-24381004

€-,la{ :n isaac@rediffmait.com

No HAPT/Metro/2020

Shfl Ratanakar Pandey
Dy. General lvlanager (Envtrofiment).
I\,4aharashtra IVetro Rait Corporatton Ltd
1'' floor The Oron Bldo
Aqun iransukahnr Maro
Pune-411001

aale: 13 a7 2o2o

Sub: Mathematical model studles of river l\rutha for Maha-tvletro Rail Corporation Ltd. pune.
Ref Emait dated 11Jrty 2O2O

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

Rail Corporation Ltd Pune CWPRS has received the fuJl estimaled amount on 28 )anuaty 2020.ln
this connection, CWPRS has completed the modet set up lnittal calibration runs have atso been
completed. A joint srte inspectjon was also carne4out on 17 March 2020 for fine tuning of the model
in terms of incorporating all the existing bridges and other skuctures along the river. Further, due to
the ongoing COVID-'lgcrisis CWPRS offices were completety closed (except for Essentiat Services)
from 22d March to 17'h [4ay 2020. Since 18rh May 2020, CWPRS was functjoning wth onty s0% of
staff t ll 22id June 2020. From 23d June 2020, it is further reduced to 33% As per the new gurdelines
of state government regardtng covlD_l9 issued on 12rh Jlty 2o2o cwpRs will be ctosed again for
the next 10 days. Taking into account the dimculies as mentioned above, it is requested to extend
the time-line for the studjes by about 3 months

Thanking you and assuring ofour best services

Yours sincerely,

r!:i#6
Dr.(Mrs)Neena lsaac

Scientist E'
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