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BOD Biochemical oxygen demand  
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Background: 

 An application was filed by Jheel Sanrakshan Samiti in Central Zone Bench, 

Bhopal and same was accepted by Hon’ble NGT in O.A. No. 14/2023 in the matter 

of Jheel Sanrakshan Samiti Vs State of Rajasthan. Further, the Hon’ble NGT 

passed an order dated 16.02.2023 and directed to constitute a Joint Committee 

consisting of  

 District Collector, Udaipur  

 Representative from WRD, Govt. of Rajasthan 

 Representative of RSPCB 
 

 The committee was directed to visit the place and submit the factual and 

action taken report within six weeks. The said committee submitted report on 

17.04.2023.Subsequently, the learned counsel appearing for applicant has filed 

objection to the joint committee report stating that the committee included District 

Collector, Udaipur who is also a Vice Chancellor and Member of the Board of 

Udaipur Smart City Limited. 

 

Further, the Hon’ble NGT vide order dated 18.07.2023 directed to constitute 

a joint committee comprising (i) Integrated Regional Office, MoEF&CC, Jaipur, 

(ii) a nominee of Vice Chancellor, University of Roorkee (IIT Roorkee), who is 

expert in River Hydrology (iii) Central Pollution Control Board and (iv) a nominee 

of Central Water Commission, Government of India, who is expert in the field of 

River Hydrology and directed the said Committee to submit factual report within 

one month. Hon’ble NGT also directed to committee to consider the following 

issues raised by the applicant in the petition, the issues are as: 

i. Reduction in carrying capacity of water during peak monsoon  

ii. Increase in the chances of flash floods in the city of Udaipur due to 

reduction in the carrying capacity of the river,  

iii. The concretization will increase the run off which will cause flooding in the 

area,  

iv. The concretization will not give the river to spread which is a natural 

phenomenon for the rivers during monsoon,  

v. Reduction in the ground water rechargeable capacity and  

vi. Demarcation of flood plain zone keeping it free from any permanent 

development and non-development 

 

The order of the Hon’ble NGT dated 18.07.2023 is enclosed as Annexure-01 
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Committee Constitution  

 

 In this regards, CPCB issued letters on 20.7.2023 to the IIT- Roorkee, CWC 

and MoEF&CC and sought nomination of members for committee. The 

nomination received from respective originations are enclosed as Annexure-02 
 

 Accordingely the joint committee has been constituted and the committee 

comprised of the following officers:  

 

1. Prof. Brijesh Kumar Yadav, Head Department of Hydrology, IIT Roorkee 

2. Sh. Mahesh Purohit, Scientist-D, MoEF&CC, Jaipur 

3. Sh. Vijay Singh Meena, Deputy Director, CWC, Delhi 

4. Dr. Anoop Chaturvedi, Scientist-B, CPCB, Bhopal 

 

 In compliance of Hon’ble NGT order dated 18.7.2023 a meeting of all 

committee members has been organised through video conferncing on August, 04, 

2023. During the meeting committee members interacted with each other and 

following points were discussed:   

 

1. To collect DPRs from Udaipur smart city Limited. 

2. To collect rainfall, water flow, STP construction, project progress related 

data from Udaipur Smart City Limited. 

3. Water sampling locations in and around the river. 

4. Discussion on previously submitted (April 2023)Report on Construction 

activities in Ayad River under Ayad Smart Front Development and 

Rejuvenation Project. 

5. Finilization of the date of field visit. 

 

 Thereafter, the joint committee visited Ayad River Udaipur during 12th and 

13th August 2023 to assess the factual status of points mentioned in above 

mentioned order dated 18.07.2023.  

 

 For better coordination, the committee informed to the applicant well in 

advance regarding the proposed visit. The members of Jheel Sanrakhan Samiti Dr. 

Tez Razdan, Dr. Anil Mehta, and Ms. Bhagya Shree Pancholy along with their 

other colleagues were present and discussed the issues mentioned in the petition. 

The relevant issues were also discussed with officials of Udaipur Smart City 

Corporation who are present during the field visit. The other officers who are 
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presented during the inspection are Shri P. Jagan, Regional Director, CPCB, Shri 

Saket Krishna, Deputy Director, CWC, Jaipur & Shri Lalit Gupta representative of 

Udaipur Smart City Ltd. The attendance sheet of Member and stakeholders present 

during filed survey is enclosed as Annexure-03. 

 

About the River: Ayad River is a non-perennial river and it is a tributary of 

Barech River which further tributary of Chambal River. From its origin to its 

submergence in Udaisagar Lake the total length of the river is about 26 km having 

total catchment area of about 560 Km
2
. Out of the total length of 26 Km, about 11 

Km of rivers length flows through the Udaipur city. As the river is non-perennial in 

nature, during monsoon season, the river carries good discharge whereas in non-

monsoon season, it mostly remains dry and carrying only city sewage. The lakes in 

Udaipur namely Fatehsagar, Pichhola, Rang Sagar and Swaroop Sagar are 

interconnected. The spill water of Pichola Lake and Fateh Sagar Lake gets into the 

Ayad River through Gumania Nallah and further the river submerged into the 

terminal lake Udai sagar. As per the interim report prepared by WAPCOS in June, 

2013, the average width of the river is 70 m (varying between 27m to 145 m). 

Average width of the river in 5 km stretch from Pulla Bridge to Sevashram Bridge 

is observed as 30 to 40 metres. 

 

 

 

 

 

 

 

 

 

 

 Catchment area of Ayad River till Sevashram Bridge 

 

The water inflow and exchange in water bodies are being controlled through 

canals and is manually operated through gates. The recharging of Pichola and 

Fateh Sagar depends upon the rainfall received in their respective micro-
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watersheds which are part of the Ayad river catchment. The surplus water in one of 

the water body is being released to other interconnected water body depending 

upon the water levels and requirement. The combined flow from Pichola and Fateh 

Sagar lakes ultimately goes into Ayad River. In addition, to that domestic waste 

water of Udaipur city is also discharged into the river. The Length of River Ayad 

from Thur Pick-up Weir below Madar to Udai Sagar Lake is 26 km. Out of this 11 

km is flows through populated urban area out of this 05 km length of River Ayad 

in urban area has been selected for river front development. 

 

Proposed activities as per Project Report 

As per project report the major problems which currently faced by the Ayad 

river are the Degradation of catchment area, Insufficient flow in the river, River 

bed encroachment, direct Wastewater discharge and solid waste disposal in the 

river, siltation and excessive weed growth. Due to these reasons, the river during 

the non-monsoon remains dry and carries wastewater through the concern 5 Km 

stretch which creates lots of health hazards to the surrounding locality. Hence, 

measures are proposed to restore quality water flow, in the river and restore the 

ecological system through executing the said smart city project. However, this PR 

has been changed from time to time as per field conditions. The River Front 

Development Project comprises of the following three components:  

i) Channelization to maintain perennial flow: The river channelization aspect 

comprises of availability of water during the lean period from October to May 

when practically there is no rainfall and consequent runoff which can sustain the 

environmental and ecological balance of the river channel. 

 

For lean period flow, it is considered that domestic waste water generated from the 

city can contribute substantially if the same is treated to a reasonably good level 

and made available in the river for reuse for various purposes. Two STP’s of 

capacity 5 and 10 MLD are under construction/commissioned, along the River 

bank in Hybrid Annuity Model (HAM) by Udaipur Smart City Limited and as per 

HAM the treated effluent of both the STP’s will be left in the Ayad river. So to 

make use of this water effectively a central channel of 9m width with porous 

base and three feet high concert wall on both sides has been proposed. 

 

ii) Protection of banks and Walkways on both sides:  The protection of the 

banks of the river is essential to ensure the two aspects. The first aspect is to keep 

the river boundary intact and safe from encroachments and slope protection. The 
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second aspect is of beautification. Both the Sides/Banks have been proposed to be 

protected by Coir Mat with Grass and Gabion wall in the ratio of 80% and 20% 

area respectively for beautification keeping in mind the economic aspects. A 

walkway of width 2.4 meters has been proposed on both the sides using the 

encasing of existing sewer trunk line laid along the River Ayad. However, as 

informed by smart city representative the width of walk way has been changed and 

now it becomes to 4.5 meter each side. 

 

iii) River Front Landscaping and Beautification: Conocarpus tree plantation has 

been proposed along the upper edges of the Bank on both the sides. Plantation 

within the River bed has also been proposed with the support of RCC pipe 

embedded in the ground. Stone flooring using Bijoliya stone and plantation in 

alternate stretch on both side of the centre channel. 

 

General cross-sectional profile 
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Earlier studies: 

A. Water and Power Consultancy Services (India) Limited under the 

administrative control of the Ministry of Jal Shakti carried out a study to check 

the efficacy of flooding using 50-year return flood considering different 

scenarios in its Interim Report titled “Urban Improvement Trust, Udaipur 

Government of Rajasthan, Ayad River Front Development Project through 

Abatement of Pollution, River Flow Channelization and River-Front 

Beautification in Udaipur, June, 2013” is attached as Annexure-04. 

 

After carrying out the high flood level study for the existing condition (i.e. 

unlined condition) and lined condition, it was concluded by WAPCOS that for 

unlined condition, flood water level for 50-year return period is higher than the 

river banks practically in entire river stretch. However, for the Lined 

Condition, flood water level for 50 year return period flood restrains within the 

designed sections of the river. 

 

B. The Udaipur Smart City Limited has also prepared a project report in which 

necessity of the project, characteristics of area and data related to Udaipur 

master plan included but no specific detailed technical study related to design 

flood, high flood level study etc. was conducted by the Udaipur Smart City 

Limited. The project report is attached as Annexure-05. 

 

C. Report of Dr. SK Singh Professor and Head Civil Engineering Deptt. MBM 

University Jodhpur titled “Report on Construction Activities in Ayad River 

under Ayad Smart Front Development and Rejuvenation Project by Udaipur 

Smart City Ltd., April 2023” is attached as Annexure-06. 

 

D. The document provided by the Udaipur Smart City Limited vide letter dated 

17.8.2023 regarding progress of project and revised drawing with the provision 

of dry sand stone over compacted earth in the place of earlier provision is 

attached as Annexure-07 
  

Observations from field visit of the Committee: 

 As per the directions of Hon’ble NGT, a committee has been constituted in 

respect to the Original Application No. 14/2023 “Jheel Sanrakshan Samiti Vs State 

of Rajasthan & Ors.”. The said committee visited the reach between New Pulla 

Bridge to Sevasharam Bridge of Ayad River, Udaipur and following observations 

are made: 
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 It is observed that out of an average width of 40 metre of river cross section, a 

9 m wide and 3 feet deep centre concert channel with porous bed has been 

created to restrain the lean flow during non-monsoon season to avoid 

accumulation of water in small patches which further lead to creation of 

marshy land with stagnant water in small patches act as breeding ground for 

mosquitoes. 

 

 As the flow in the river increases during monsoon season, it is freely allowed 

to flow in the whole river cross section that is of 40-50 metres wide in 5 

kilometer stretch. 

 

 It was further informed as well as observed that the bed of the river in the 9m 

channel constructed for lean period flow will not be concretised whereas the 

remaining section of the river will be concretised/Bijoliya stone flooring with 

alternate patches left for plantation or ground water recharge. 

 

 Gabion walls and retaining walls are constructed along the river to trap the 

chances of slope failure and to reduce the bank erosion, as and when required. 

 

 It is observed that on both banks of the river in the river bed, surfaced 

manholes (sewer) of the sewer trench line laid along both the banks of river 

were seen. 

 

 The committee also collected surface and ground water samples from 

representative locations to assess the present water quality. 

 

 A 5 MLD STP located at Karzali found operational, it is based on SBR 

technology and operated on 3.5 MLD capacity. Entire treated water of this STP 

discharged into Gumaniya drain which is joined Ayad River near Krishnapura 

colony. 

 

 Solid waste dumping was observed on the banks of Ayad river at various 

location of the surveyed stretch. 

 

 As per the information provided by the Smart City Project officers, overall 

30% work and approx. 20 Cr rupees spent till 31.07.2023. The details of the 

works completed and physical progress so far provided by the smart city is 

attached as Annexure-08. 
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Water Sampling and analysis  

 To evaluate the current water quality conditions, samples were collected 

from four locations of Ayad river i.e. near pulla, near Krishnapura, Gumaniya nala 

before confluence, near CP School, as well as the surrounding groundwater i.e 

Mahadev temple and Sewashram bridge. One sample of Karzali STP outlet was 

also collected. Sampling conducted in the ongoing monsoon period and analysed 

mainly for pH, TSS, COD, BOD, TC/FC etc. The compilation of this analysis can 

be found in Table 1. It is important to note that due to the existing high flow, most 

of the water quality parameters exhibit minimal variation along the 5 Km stretch of 

the river. The presence of Total coliform and faecal coliform indicates the mixing 

of untreated city sewage. Moreover, groundwater samples collected from a depth 

of 110 feet showed no significant deterioration in quality w.r.t. BIS standards of 

drinking water quality IS-10500:2012, except Total coliform at both locations and 

TDS is slightly higher at one location. The analysis results of each location are 

enclosed as Annexure-09.  

 Additionally, during the field trip, it was observed that a 5 MLD STP 

situated at Karzali was operational, utilizing Sequencing Batch Reactor (SBR) 

technology at a capacity of 3.5 MLD. The entirety of the treated water from this 

STP is discharged into Gumaniya drain, which subsequently joins Ayad River near 

Krishnapura colony. The water quality from this STP was found to be compliant 

with the prescribed discharge standards. Meanwhile, a 10 MLD capacity STP 

located at FCI go down was undergoing maintenance.  

Points of verification as per Hon’ble NGT order: 

Point No. 1. Reduction in carrying capacity of water during peak monsoon 

 The committee has not identified any reduction in the river's cross-sectional 

area within the 5 Km reach, spanning from Pulla Bridge to Sevashram Bridge, 

resulting from the activities associated with the "Riverfront Development of Ayad 

River" project executed by Udaipur Smart City Limited. In view of this, it is stated  
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that there will be no reduction in water carrying capacity of the river during peak 

monsoon due to the proposed activities by Udaipur Smart City limited. Rather, the 

side retention/protection walls provided in patches would help in converging the 

river flow within the city. Moreover, the filling of substantial depressions on the 

riverbed and the associated smoothing process has led to a reduction in Manning's 

roughness coefficient "n". This reduction in "n" results in an elevated flow 

velocity, consequently leading to a slight increase in the river's carrying capacity.  

 

Point No. 2. Increase in the chances of flash flood in the city of Udaipur due to 

reduction in the carrying capacity of the river 

 

 As no reduction in the river cross section was observed during the field visit 

of by the committee on 12
th
 August 2023, the likelihood of flash flood in 

Udaipur due to project activities planned by Udaipur Smart City limited are 

ruled out.  However, Udaipur Smart City limited is strongly recommended to 

conduct a hydrodynamic model study for 100-years return period flood event. 

Accordingly, the Flood water level at various stretches needs to be assessed and 

compared for the present and post project scenarios.  
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Point No. 3. The concretization will increase the run off which will cause 

flooding in the area.   

Runoff within any catchment is influenced by the land use and land cover of 

the area. The Ayad River's catchment area, extending up to Sevashram Bridge, 

encompasses approximately 347 Km
2
 (delineated using SRTM 90m DEM). 

Since the Udaipur Smart City Limited does not have any project activities 

scheduled for the catchment area, the generated runoff from this 347 KM
2
 region 

would remain unaffected. The scope of the project activities is confined to a 5-

kilometer stretch of the riverbed (5 Km * 30 m= 0.15 KM
2
).Consequently, the 

impact of the planned project activities is limited to merely <0.15 Km
2
 out of the 

entire catchment area. As a result, the overall runoff would be marginally 

affected. Any slight alteration in the runoff would be offset by the riverbed 

smoothing activities intended by the riverfront development project. 

Point No. 4. The concretization will not give the river to spread which is a 

natural phenomenon for the rivers during monsoon  

During the investigation of the 5 Km stretch of the river section from Pulla 

Bridge to Sevashram Bridge, it was noted that the Udaipur Smart City Limited's 

project activities would affect the flow of the river within the 9-meter-wide and 

3 feet high RCC centre channel solely during non-monsoon periods. In the rainy 

season, when river discharge increases, the water is free to spread across the 

entire cross section of the river. Consequently, the proposed project activities by 

Udaipur Smart City Limited will not impede the river's spread throughout its 30-

40mwide cross section within the 5 KM stretch of concern. 

Point No. 5. Reduction in the ground water rechargeable capacity  

 The river plays a significant role in replenishing the underlying groundwater 

resources of the region, and this natural process would be disrupted by the 

proposed concretization. The intended concrete bed will certainly damage the 

natural processes of the river hyporheic zone and associated recharge process, 

especially during the monsoon period, happening across the 0.15 KM
2
 area of 

the river bed area within the 5-kilometer stretch. Further, to ensure adequate 

groundwater recharge during non-monsoon periods, it is recommended that the 

existing 9-meter-wide center channel's bed remains porous. Consequently, the 

committee advises against concretizing the riverbed.  
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Photograph of the committee visit 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Committee members and Applicants visited Ayad River 

site 

Field visit of Committee members with Applicants and project authority 

River site 
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Project starting point neat Pulla bridge View of gabion wall constructed on river bank 

Joint committee visiting Ayad river area near 

Krishnapura colony 
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Applicant explaining about project 

status 

Committee at Ayad River channelization work near CP School Bridge 
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Stone work done at River near Sewashram (260 meter pilot project) 

GW sampling at Mahadev temple River water sampling at Krishnapura 
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Gumaniya nala B/c to Ayad river at Krishnapura 

Sewashram site visit 
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Solid waste dumping at Ayad river bank 

327



Joint Inspection Report in OA 14/2023                                            Aug. 2023    Page 18  

 

 

 

 

 

 

 

 

Width measurement of Ayad River 
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S.No. Location  Coordinates  Remarks 

01 Ayad River near Pulla 

 
N-24.363240 

E-73.414024 

No anthropogenic activity 

was observed, the average 

DO was found 8.0 mg/l. No 

stagnation was observed. At 

some stretches city solid 

waste found dumped.  

02 Ayad River near Krishnapura before 

confluence to Gumaniya nala 

 

N-24.355524 

E-73.420160 

03 Gumaniya nala near Krishnapura before 

confluence to Ayad River 

 

N-24.355508 

E-73.420010 

04 Ayad River near Central Public School 

bridge 

 

N-24.352827 

E-73.421825 

05 Final treated water of  05 MLD STP at 

Karzali 
-- STP found operation and 

treated water is being 

discharged in to Gumanniya 

nala. 

06 Ground water near Sandeshwar Mahadev 

Mandir   

 

N-24.352415 

E-73.421825 

Bore well water is being 

used for drinking purpose. 

Average depth of bore well 

is about 110 ft.  07 Ground water near Sewashram square   N-24.350322 

E-73.431930 

 

 

Ayad river front development stretch and GW sampling 

locations   
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Table 1 Analysis Result of Ayad River and Ground water   

Date of sample collection: 12 & 13 August, 2023 

S. 

No. 

Parameters Unit Ayad River 

near Pulla 

bridge 

Ayad River near 

Krishnapura 

before confluence 

to Gumaniyanala 

GumaniyaNala 

near 

Krishnapura 

before 

confluence to 

Ayad River 

Ayad River near 

Central Public 

School bridge 

Final treated 

water of 05 

MLD STP at 

Karzali 

Ground water 

near 

Sandeshwar 

Mahadev 

Mandir 

Ground water 

near 

Sewashram 

square 

1 Temperature  Centigrade 27 28 27 28 -- 28 27 

2 Colour  -- Clear  Clear Clear Clear Clear Less turbid  Clear 

3 pH pH Units 7.57 7.77 7.71 8.01 7.59 7.05 7.07 

4 Sp. Conductance micromho/cm 1124 1183 587 1149 -- 938 1286 

5 Chloride as Cl
-
 mg/l 193 194 85 189 -- 97 203 

6 Total Alkalinity  mg/l 71 83 53 82 -- 89 92 

7 Dissolved Oxygen mg/l 8.04 8.13 8.01 8.14 -- -- -- 

8 Total Solids mg/l 596 614 312 589  492 656 

9 Suspended Solids mg/l 16 19 14 18 12 18 14 

10 Total Dissolved 

Solids 

mg/l 580 595 298 571 -- 474 642 

11 B.O.D. mg/l 1.4 2.7 3.3 3.7 2.3 -- -- 

12 C.O.D mg/l 16 12 16 12 14 04 04 

13 Nitrite as NO2
-
 -N mg/l 0.07 0.07 0.05 0.06 -- 0.06 0.01 

14 Nitrate as NO3
-
 -N mg/l 0.27 0.26 0.21 0.25 -- 0.14 0.04 

15 PO4
3-_

P mg/l 0.14 0.15 0.15 0.16 -- 0.12 0.13 

16 Sulphate as SO4
2-

 mg/l 62 72 31 94 -- 67 107 

17 Total Coliform MPN/100ml 350 430 540 540 94 32 17 

18 Fecal Coliform MPN/100ml 94 120 150 120 12 < 1.8 < 1.8 
Note: -- Not done
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Item No.04         
 

BEFORE THE NATIONAL GREEN TRIBUNAL 
CENTRALZONALBENCH, BHOPAL 

 
(BY VIRTUAL MODE) 

 
Original Application No.14/2023(CZ) 

 
Jheel Sanrakhan Samiti    Applicant(s) 
 

Versus 
 

State of Rajasthan& Ors.     Respondent(s) 
 

 Date of hearing: 18.07.2023 
 
CORAM:  
  DR. AFROZ AHMAD, EXPERT MEMBER 

 
For Applicant(s) : Mr. Rahul Choudhary, Advocate 
For Respondent(s) : Mr. Arvind Soni, Advocate for RSPCB 

Mr. Nishant Kesharwani, Adv. for Shoeb Khan,  
     Advocate for R-1,2,5,6 

Mr. Om Shankar Shrivastav, Advocate for R-3 
Ms. Meenakshi Patidar, Advocate for R-4 
Ms. Aparna Gupta, CEO, Udaipur Smart City  

     Limited (R-4) 
 
 

ORDER 
 
 

1. Learned Counsel appearing for applicant has filed objections to 

joint Committee report dated 17.04.2023, stating that Committee 

included District Collector, Udaipur who is also Vice Chancellor and 

Member of the Board of Udaipur Smart City Limited, therefore, being 

interested person, report submitted by such Committee should not be 

dated 

23.01.2023 in Civil Appeal No. 2201/2021, Bonani Kakkar vs. Oil India 

Limited & Ors. 

 
2. We are of the view that the issue of substantial question relating to 

environment, raised in this application, is a serious one. Act of 

concretization of river bed is involved. Hence, we should obtain a fresh 

factual report for which purpose, we constitute a joint Committee 

Annexure-1
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2 
 

comprising (i) Integrated Regional Office, MoEF&CC, Jaipur, (ii) a 

nominee of Vice Chancellor, University of Roorkee who is expert in River 

Hydrology, (iii) Central Pollution Control Board (hereinafter referred to as 

and (iv) a nominee of Central Water Commission, Government of 

India, who is expert in the field of River Hydrology.  

 
3. CPCB shall be the nodal agency for co-ordination and compliance 

of this order.  Logistic and financial support shall be provided by CPCB.  

 
4. The said Committee shall submit factual report within one month, 

also considering following issues raised by applicant on account of 

concretisation of flood plain of river belt of Ayad river between Bridge New 

Pulla to Sevashram Bridge located in Udaipur (State of Rajasthan): 

 

 

(i) Reduction in carrying capacity of water during peak monsoon 

(ii) Increase in the chances of flash floods in the city of Udaipur due 

to reduction in the carrying capacity of the river, 

(iii) The concretization will increase the run off which will cause 

flooding in the area, 

(iv) The concretization will not give the river to spread which is a 

natural phenomena for the rivers during monsoon, 

(v) Reduction in the ground water rechargeable capacity and  

(vi) Demarcation of flood plain zone keeping it free from any 

permanent development and non-development. 

 
5. Committee shall visit the site, collect relevant informations and 

submit report within one month by e-mail at ngtczbbho-mp@gov.in 

preferably in the form of searchable PDF/OCR support PDF and not in 

the form of Image PDF. 
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3 
 

6. A copy of this order be forwarded to Integrated Regional Office, 

MoEF&CC, Jaipur, Vice Chancellor, University of Roorkee, CPCB and 

Central Water Commission, Government of India. 

7. List the case on 28.08.2023. 

 
Sudhir Agarwal, JM 

 
 
 

Dr. Afroz Ahmad, EM 
July 18, 2023 

 Original Application No. 14/2023(CZ) 
 R 
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Flle No.C-18O1 811 1201 8-RMC E te

qTGTTTr{"rt

qfi {rft dErrirc
qq {qnrT tr& ft-firq a?t {"n drtrvr Brrm
**qqq qnirr

a-ft raal e-q.-Tq fttermq
ffi

Government of lndia

Ministry of Jal Shakti

Dept. of Water Resources, RD&GR

Central Waler Commission

Rlver Managemont Co-ordn. Directorategnrtu s{ri}

ftai+-: 27.07.2023

t{rt

Tsq 3rfuiar

rr{al'tfr'fr:d?rirn

ffiqwanr*rr, n5fu.ft

Eqq: TrSq E?tt 3tfrrrsr ({tzr), tnqrf, * Ed {fi 3trim (original Application)

{cqr t4lzo23 *.fdqct r

da*: t. $r$F'T €-til Eni6, z4.o7.zozs.

2. it-fi{r r{rur ft{hrq +g t. qt+q Ettm (rnqril) tnr tt;r fdaia' 2O,O7 .2023.

qil+r,

T.rqr s-{ffid t-ffr ('d q{ fir silrf, rt r W sr}ff:iEqT t4/2023 (gfrfr rirepl

TrAfr Grr+r rlcr€ut;r E 3l;q) fr'{r$q'6ftrd 3rEo.{q (qeq), enqrd qanr arfr gTreer

kdin tl.o7,zozs fr uyrrar f ffifua sffi qir 
"rr-sqr{flq 

€g+d rrfrfr fr
dl'e} s<rq *- sq d' arfrdr fr;qr t t

qirqtdrq f{r$d;irt g-tn
ffla (5cT{)

trrq
(5wra+;,

84478L3794 v'rjays i n g hmeena-cwc@ nic. i n

,,ft rtrq
#dt, sq-GeRrm'

gH+- 3rftftnd 4 s'+a ry"f;Bfrr, niltr;T va,qcui+a frNrrrr, Erzgr

6t rfr trTq fr'a *rar 6t rrflto' rErf, 6rri tg ilffH frqr arqr t t
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File No.C-1 801 811 12018-RMC Dte

q63{?-rryftI, tAiq aa' $Eilrr -h 3q'trdE t arfr t t

sfrfrfr:
1. Sr. PPS to the Chairman, CWC, New Delhi.

2. PPS to the Member (RM), CWC, New Delhi.

3. PPS to the Member (D & R), CWC, New Delhi,

+. The Chief Engineer, HSO, CWC, New Delhi.

5. Director, Hydrology (Nonh) Directorate, OruC, New Delhi.

6. Director, D & R Coordination Directorate, CWC, New Delhi.

7. Director, M & A Directorate, CWC, Jaipur.

qFd-e'q ird(Eftuq, tEr r+a
{rn T*I ya,a$ ftrdr-ttoooo
({erT$r 01 1-2958321 1

f *a: rmdte@nic.in

rsro'iurur-grfta lrftrqa

ffifiq,

>zloly
(3IHf ynt)

Etqrn

2ndFloor(South), Sewa Bhawan,

R.K. Puram, New Delhi-110066

Tel: 011-29583211

E-mail: rmdte@nic.in

lConserve Water-Save Lifel
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l/49848/?O?3

IRO/JPR/GEN / NGT/ EnvCommittee/

qrtd s{t5R
GOVEFINMENT OF INDIA

rrqfcrwr,Tq q?i wd-qTg qfu-t{ qrrf,q
MINISTRY OF ENVIRONMENT, FOREST & CLIMATE

CHANGE
A-fiq olqfaq, Titfr{q-{rus e}*q olqfilq,uqg{ /Regionat Otfice,

Gandhinagar/(Sub-Regional Off ice, Jalpur) v,t{U
Li

q 218&E1216 "3NuqrTET efd, wq$ - 3o? ooyl A-218& 82-216,
"AHANYA BHAWAN",Jhalana lnstitutional Area, Jaipur-302004

{rtrTq/Tel No: 0 1 41 -27 13858, 27 1 3786 Email : iro.jaipur-mefcc@gov. in

Dated :02nd August, 2023
To
The Regional Director,
Regional Directorate, Bhopal,
Central Pollution Control Board,
Vithal Market, Paryavaran Parisar,
E-5, Arera Colony, Bhopal,
Madhya Pradesh - 462016
Sub: Nomination of an official as a member of committee constituted by
Hon'ble NGT vide order dated 18.07.2023 in the matter ot O.A. No. 1 412023;
Jheel Sanrakshan Samiti Vs. State of Raiasthan - Reg.
Ref : Letter received from CPCB, Bhopal dated 20.07.2023.
Sir,

ln reference to the above cited subject, and captioned letter regarding
nomination of the Officer from Ministry of Envrronment, Forests and Clrmate
Change. Government of lndia in O.A. No. 1412023: Jheel Sanrakshan Samiti Vs

State of Rajasthan, this is to inform that the undersigned has been nominated
(Mob: 9413845550; email: mahesdutt.purohit@gov.in) from this office for the said
committee.
2. This issues with the approval of the Competent authority.

Si

Purohit)
r(S)/Scientist 'D'

Ministry ol Environment, Forests and Climate Change
SRO, Jaipur

Copy to:

1. Shruti Rai Bhardwaj, Director/Scientist 'F', Monitoring cel!, MoEF&CC,
New Delhi- For inlormation please.

(Er.
Joint Di

Mahe
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811123.,6:41 PM Gmail - Fwd: Compliance of Hon'ble NGT order dated 18.07.2023 in O.A.No.'l 4t2O23tilled as "Jheel Sanrakshan Samiti Vs St.

anoop chaturvedi <anoopcl 974@9mail.com>

Fwd: Compliance of Hon'ble NGT order dated 18.07.2023 in O.A.No.1412023 titled as "Jheel
Sanrakshan Samiti Vs State of Rajasthan & Ors."-reg.
3 messages

POULAMI G PATIL, Sc. B <poulamicp.cpcb@nic.in>
To: anoopc1974 <anoopc1974@9mail.com>

Fri, Jul 21, 2023 at 4:15 PM

PFA

DR. POULAMIC, PATIL
Scientist I
CENTRAL POLLUTION CONTROL BOARD
REGTONAL DTRECTORATE (CENTRAL)
PARIVESH BHAWAN
E-5, ARERA COLONY
BHOPAL 462016

From: "cpcb bhopal" <cpcb.bhopal@gmail.com>
To: registrar@iitr.ac.in
Cc: "Sunil Kr Meena" <sunil.cpcb@gov.in>, "POULAMI C PATIL, Sc. B" <poulamicp.cpcb@nic.in>, "P. K. Mishra" <eepkm.cpcb@nic.in>, "DH
Law, CPCB" <law.cpcb@gov.in>

r- - Sent: Thursday, July 20, 20237:27:38 PMv 
Subiect: Comiiianie of Hon'ble NGT order dated 18.07.2023 in O.A.No.'1 4t2023lilled as "Jheel Sanrakshan Samiti Vs State of Rajasthan &
Ors."-reg.

Sir

With reference to the Hon'ble NGT order dated 18.07.2023 in O.A.No.1412023litled as "Jheel Sanrakshan Samiti Vs State of Rajasthan & Ors
A 4 member committee has been constituted which comprising :

(i) lntegrated Regional Office, MoEF&CC, Jaipur,
(ii)A nominee of Vice Chancellor, University of Roorkee who is expert in River Hydrology,
(iii) Central Pollution Control Board
(iv) A nominee of Central Water Commission, Government of lndia, who is expert in the field of River Hydrology and directed under para 4 to
submit the report on 6 points which are as below :

(i) Reduction in carrying capacity of water during peak monsoon (ii) lncrease in the chances of flash floods in the city of Udaipur due to
reduction in the carrying capacity of the river, (iii) The concretization will increase the runoff which will cause flooding in the area, (iv) The
concretization will not give the river to spread which is a natural phenomena for the rivers during monsoon, (v) Reduction in the ground water
rechargeable capacity and (vi) Demarcation of flood plain zone keeping it free from any permanent development and non-development.

The committee is to submit its factual report within one month by 20.08.2023. CPCB is the Nodal Agency in this matter. (A letter in this regard
is attached)

Therefore, it is kindly requested to nominate the expert member in compliance of order so that report may be submitted in a given time line

\,2 regards

$dfrq,
Regards,

fr. wr{
P Jagan

frtufre{o,
Regional Director
b-fuu-<qqft{iilrdtC
Central Pollution Control Board

frfufrtcndq tcql
Regional Directorate (Central)
qftilcr rfr{. qqf{iqqFflT
Parivesh Bhawan, Paryavaran Parisar

i-s, +At orotfr, liqrd - 462016
E-5, Arera Colony, Bhopal - 462016
Telephone C(o.{r$ : 07 55-277 5386185
Telefax: 0755-2775587
Mobile dqr{fl) : +91-9755559745

llT Roorkee.pdf
1135K

https://mail.googte.com/mail/u/0/?ik=b0c80d8605&view=pt&search=all&permthid=threadJ:1772026844011 981206&simpl=ms1-l:177202684401 1 . . . 113
28
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811123,6:41 PM Gmail - Fwd: Compliance of Hon'ble NGT order dated 18.07.2023 in O.A.No.1412023 lilled as "Jheel Sanrakshan Samiti Vs St.

Regional Directorate, Bhopal <cpcb.bhopal@gmail.com> Wed, Jul 26,2023 at 5:19,'tM
To: registrar@iitr.ac.in
Cc: director@iitr.ac.in, head@hy.iitr.ac.in, anoop chaturvedi <anoopc1974@9mail.com>

R. Sir,

ln continuation of our earlier mail, dt. 21.07.2023, it is to inform that the nomination from llT Roorkee (Hydrology Department) is yet to be
received.

It is once again requested to kindly provide the nomination of the expert member for timely compliance of order of Hon'ble NGT.

wm,
Regards

fr q,rq
P. Jagan

*-frqfrasm
Regional Director
}-ftqq-{q.urfuizq+C
Central Pollution Control Board

frfiqfttsndq6ntnl
Regional Directorate (Central)
qftiln qr{, qqkiuiqftF{
Parivesh Bhawan, Paryavaran Parisar

i-s .rt{ orc}fi, $qm - 462016
E-5, Arera Colony, Bhopal - 462016
Telephone CflqI$ : 07 55-27 7 5386 I 85
Telefax: 0755-2775587
Mobile F'}fl{d) : +91-9755559745

lQuoted text hiddenl

llTR.pdf
1 594K

K K Pant Director llT Roorkee <director@iitr.ac.in> Tue, Aug 1,2023 al6:35 PM
To: "Regional Directorate, Bhopal" <cpcb.bhopal@gmail.com>
Cc: anoop chaturvedi <anoopc1974@gmail.com>, Head Hydrology <head@hy.iitr.ac.in>, Brijesh Kumar <brijesh.yadav@hy.iitr.ac.in>, Registrar llTR
<registrar@iitr.ac.in>

Dear Shri P. Jagan,

Kindly refer to your email dated 26th July,2023 on the above subject. I am nominating following colleague from lndian
lnstitute of Technology Roorkee for the same. His contact details are as follows:

Prof. Brijesh Kumar Yadav
Department of Hydrology
Mobile: 8979534484
Email: brijesh.yadav@hy.iitr.ac.in

With kind regards,

Yours sincerely,

K.K. Pant
Director, lndian lnstitute of TechnoJogy,
(llT) Roorkee
http://web.iitd.ac.ini-'kkpanV

Lr.l. r hamulr ., ra{imrDiv REt o
noarl*. - 2{, a6? U$a.rlM.}(i ,n{*a

From: "Regional Directorate, Bhopal" <cpcb.bhopal@gmail.com>
To: "Registrar I lTR" <registrar@iitr.ac.in>
Cc: director@iitr.ac.in, "Head Hydrology" <head@hy.iitr.ac.in>, "anoop chaturvedi" <anoopc'1974@gmail.com>

trTnmRrEt

director@irtr.ac.rn, dir-off ceOirtr.ac.in

+91 1332 272742 / 285500
+91 9437070794
h&3 rdr r6 F &r.n.E.Er:n.ei,*1Q:rA6€#rc:ED

i:., i:!.., I i 'i\.

Director

r

https://mail.google.com/mail/u/0/?ik=b0c80d8UOU*r;"w=pt&search=all&permthid=threadJ:1772026844011981206&simpl=msgl:1772026844011 .. . 213

@le
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811123,9:41 PM Gmail -Fwd: ComplianceofHon'bleNGTorderdated18.07.2023inO.A.No. l412023 litledas"Jheel SanrakshanSamiti VsSt

. Sent: Wednesday, July 26, 2023 5:19:52 PM
Subject: Re: Compliance of Hon'ble NGT order dated 18.07.2023 in O.A.No.1412023 titled as "Jheel Sanrakshan
SamitiVs State of Rajasthan & Ors."-reg.
lQuoled lext hiddenl

llTR.pdf
1 594K

https://mail.google.com/mail/u/0/?ik=b0c80d8UOU*u1urv=pt&search=all&permthid=threadJ:1772026844011981 206&simpl=msg-f:1772026844011 . . . 3/3
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Ayad River Smart Front 

Development and 

Beautification Project

UDAIPUR SMART CITY LIMITED
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CHAPTER -1 

INTRODUCTION 

 

1.1 BACKGROUND 

 

The AYAD River is a tributary of the Berach River (itself a tributary of Banas 

River, which in turn is a tributary of Chambal River, itself a tributary of Yamuna 

River, which in turn is the most important tributary of Ganges River). 

The river flows through the Udaipur city and is its larger drainage body. The spill 

water of the famous Lake Pichola and Fateh Sagar Lake of Udaipur district gets 

into the Ayad River. This historically important river is at present functioning as the 

drainage body of the Udaipur city filled with sewage and garbage. This forgotten 

river flowing through Udaipur is connected to almost every lake and river of 

Udaipur including Bada Madar, Chhota Madar, Bedla River, Govardhan Sagar, Nela 

Taalab, Roopsagar, Fateh Sagar and Swaroop Sagar. 

All along the stretch, the river is victim of pollution, either by littering or by sewage 

water flowing into the river. Access to the river is made difficult by the absence of a 

continuous path along the river. Agricultural fields block the access to the river in 

upstream areas, and further downstream constructions encroach on the space reserved 

for the riverbed.  

Earlier WAPCOS (I) Ltd prepared the detailed project report for the Berech (Ayad) 

River Front Development Project which envisages overall development of the river 

surrounding Udaipur City as it has been suffering for want of proper flow, pollution 

due to discharge of waste water and no proper river front development in the form of 

landscape and beautification etc. in its entire stretch of 26 km up to terminal reservoir 

of Udaisagar. The objective of the project was to correct these anomalies to the extent 

feasible to create proper environment for the city people as well as make the river 

eco-friendly free of pollution.  

Development of a river is never complete without making it pollution free. Therefore, 

priority needs to be given to undertake measures to conserve the river stretch around 

Udaipur City so that polluted water does not enter the river. The abatement of 

pollution is thus another component which needs to be tackled and RUIDP took the 
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project of “Abatement of Ayad River” with laying trunk line on both the sides of the 

the river and trapping all the 139 drains/nallahs falling into the river. 

Accordingly, three pronged strategy need to be evolved to deliberate the outcome of 

Ayad River Front Development Project i.e. first of all identifying the problems faced 

by Ayad River, evolving appropriate and feasible solutions and then implementing 

the solutions in order to remedy the situation. 

The situation in Udaipur is no different from other cities of India. With rapid growth 

of Population, the cities are bursting out of their municipal limits with the result the 

municipalities and other local administrations are finding it too difficult to cope up 

with alarming situation because of lack of infrastructure with them and also shortage 

of funds. 

Ayad River Smart Front Development is the topmost priority for the District 

Administration, UIT, UMC and every citizen of Udaipur. In order to achieve 

Sustainable Beautification with respect to the Riverfront Project of River Ayad with 

the effective Technical Support and Aspirations of Local Senior Retired Engineers 

and Government Officials from UIT, WRD, UMC and USCL, Hon’ble District 

Collector has formulated a Technical Team. A stretch of Ayad of 5 Km length has 

been selected from New Pula bridge to Sevashram bridge, which is  

 Located in the dense habitation of the city, 

 Most exposed to tourist and public, and 

 Most vulnerable with respect to the pollution. 

 

1.2 ABOUT UDAIPUR CITY 

 

Udaipur, known to be city of lakes, attract lot of national and international tourists due 

to the presence of such lakes and other water bodies but the development scenario of 

the city continue to be far from satisfactory. 

The  human activities has not only resulted in over exploitation of  lakes but has made 

them highly polluted due to disposal of waste water thereby leading to their overall 

degradation in terms of quantity and quality of water. 
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The Ayad River which flows on the north-east side of Udaipur City and receives 

polluted overflow not only from city lakes (mainly Pichola and Fatehsagar) but solid 

& liquid wastes directly as well. As on date, Ayad River is also rated to be more 

polluted than the city lakes. 

Udaipur district is located between 23o 46’ & 25o 05’ North latitude and 73o09’& 

74o35’ East longitude covering an area of 11630.66 sq. km. The district is bounded by 

Sirohi, Pali and Bhilwara Districts on the north, Chittaurgarh District on the east, 

Banswara and Dungarpur on the south and state of Gujarat on the west. The city of 

Udaipur is located in the northern part of Udaipur District and is approx. 420 km from 

Jaipur and 692 km from Delhi by road. The district of Udaipur is divided into seven 

sub-divisions namely Girwa, Dhariyawad, Mavali, Vallabhnagar, Kotra, Jharol and 

Salumbar.Administratively the district is divided into 10 Tehsils and 11 Development 

blocks. The names of the 10 Tehsils are; Girwa, Dhariyawad, Mavali, Bhinder 

(Vallabnagar), Kotra, Jharol, Salumber, Kherwara, Sarara and Gogunda. The names 

of 11 Development blocks are same as those of Tehsils with one additional name i.e. 

Badgaon. Total number of villages in the district is 2406 and 9 urban towns. Urban 

and rural population of the district is 4.9 lakh and 21.4 lakh respectively. 

 

Rajasthan State Mapshowing UdaipurDistrictis giveninPlate– 1.1 

 

1.3 AYAD RIVER AND ITS SURROUNDINGS 

The Present Scenario of Udaipur City is as under: 

 The less rainfall that occurred during the last few years has significantly 

affected the socio-economic profile of the area. Due to failure of monsoons, 

the water level in the lakes has receded considerably and ground water table 

also fallen. 

 Shortage of water had multifaceted effects on the economy of the area. 

 Udaipur is on the world tourist Map, but its drying lakes, inadequate inflow in 

Ayad River and no proper management of disposal of waste water has reduced 

the influx of tourists in the city. 

 The over exploitation of groundwater for the purpose of irrigation has costed 

quantity and quality of groundwater. The problem of fluorides and salinity has 

developed in the area. 
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 Industrial development has also been affected due to non-availability of 

adequate quantity of water. 

 Fulfilling the requirement of drinking water has become a herculean task. It 

requires steps to be taken for augmentation of water supply. 

 Service sector has been significantly affected due to migration of tribal 

population to adjoining Gujarat State for better employment opportunities. 

In view of the above, the Govt. of Rajasthan in their Master Plan for Udaipur City 

conceptualized certain planning policies which are highlighted below: 

(i) While maintaining the importance of historical & religions places and tourists 

spots in the walled city, there is need to make adequate transportation 

arrangements in the narrow lanes of the city and the narrow roads widened, 

where feasible along with parking lots. 

(ii) All the city lakes like Pichhola, Fatehsagar, Rangsagar and Swaroopsagar 

located on the west side  which have special importance from the 

environmental angle need to the protected by proper land use planning of the 

surrounding areas. 

(iii) Keeping the importance of tourism in view, there is need to provide better 

tourist facilities in the city like hotels, transportation, parks, tourist complexes 

etc. 

(iv) Industries causing pollution need not be allowed to the set up near the city 

from tourism angle. 

(v) The development and location of commercial centres need to be planned and 

provided in such a way that the local area demands could be met without 

commuting long distances. 

(vi) In order to reduce the influx of heavy vehicles in the narrow roads of the city, 

land outside the city needs to the reserved for major establishments like Whole 

Sale Trade, Transport Nagar, Godowns & Storages etc which encourage 

deployment of heavy transport vehicles 

(vii) Ayad River which is passing through the city area need to be protected from 

environmental angle. Both the banks of the river should be developed with 

tree plantation and greenery. RUIDP project is under progress for laying of 

trunk on both sides and trapping of all the 139 drains falling in to the Ayad 

river for Abatement of Ayad. 
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(viii) Afforestation needs to be done in the entire Udaipur Valley and surrounding 

bald hills in order to check the inflow of sediment into Ayad River as well as 

the city lakes. 

 

1.4 IDENTIFIED PROBLEMS 

 

The major problems identified are: 

1. Insufficient Flow: The water flow in the river is insufficient due to limited 

catchment area, lower average rainfall, degradation of the catchment area and 

increasing water demand for domestic purposes. 

2. Degradation of Catchment Area: Due to increased human interference in the 

catchment area, forest is getting depleted. This has resulted in reduced 

vegetative cover, reduction in subsurface water flows- essential for flow 

maintenance during lean period. This is also causing excessive soil erosion 

and thus siltation of lakes and river. 

3. Encroachment: The river bed and banks have been encroached by the people 

over the passage of time because there was no firm demarcation of river 

boundary. In some of the stretches multi storied buildings have come up right 

over the side wall of the river. This has resulted in reduction of the river cross 

section considerably thereby affecting the smooth flow of water in the river 

and also leading to flood like situations during the period of high rainfall.  

4. Waste Water Discharge: The city does not have proper sewerage system and 

is mainly using septic tanks at domestic levels. The overflow from the septic 

tanks through various open drains finds its way into the river. Some of the 

populated areas on the banks of river are discharging waste water directly into 

the river.  

5. Solid Waste: The city lacks scientific solid waste management system and 

significant part of the solid waste is dumped into the river which is further 

aggravating the river water quality situation and obstruction in smooth flow of 

river water. 

6. Ground Water Contamination: As a consequence of waste water and solid 

waste disposal into the river, the ground water has become highly 
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contaminated. Use of contaminated water ground water has led to reduction in 

agriculture productivity, contamination of vegetables, etc.  

7. Siltation and Weed Growth: Most of the river stretches specially in the city 

area is experiencing siltation and deposit of organic solids causing heavy 

growth of aquatic weed. This has led to hyper eutrophic state and absence of 

oxygen in most of the river stretches. 

8. Bio-diversity: The anthropogenic pressures in the catchment and on the banks 

of river has resulted in degradation in bio-diversity and consequence erosion 

and increased silt flow in the river bed. Excessive growth of weeds in the river 

is resulting in breeding of vectors thereby causing disease in the area. 

The alarming situation in river Ayad and the linked lakes, is leading to flooding, 

serious health hazards on account of contaminated surface and ground water, bio-

diversity perils, unaesthetic environment to the city residents. Hence, immediate 

measures are required to restore quality water flow in the river and restore complete 

ecological balance of the system.  

To some extent, the Government of Rajasthan has already initiated measures for 

improvement of lake system in Udaipur. Two projects for conservation and 

management of Fatehsagar and Pichola Lakes, financed through National Lake 

Conservation Plan, Ministry of Environment and Forests, Government of India have 

been implemented. This includes desilting of lakes, purification of lake water, 

plantation in catchment area, development of green belts etc.  

One project of “Abatement of Ayad River” is under implementation by RUIDP.  

Demarcation of River Boundary and Removal of Encroachments under 

implementation by Urban Improvement Trust and Municipal Corporation Udaipur.  

“Ayad Cleaning Drive” has been carried out with the support of Industrial houses and 

Institutions by District Administration, UIT and UMC.  

Installation of Fencing at salient locations by UIT and UMC to check littering. 

Udaipur Municipal Corporation and Udaipur Smart City Limited are also 

implementing the sewerage projects under AMRUT mission and Installation of 3 

Decentralized STPs at following location under HAM (Hybrid Annuity Model) and 

40% contribution will be under convergence to Smart City Mission- 

1. 25 MLD at Eklingpura 
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2. 10 MLD at FCI Godown 

3. 5 MLD at Karjali Complex 

 

 

1.5 OUTLINE OF FEASIBLE OPTIONS 

 

 Identification of river passage based on survey output 

 Channelization to maintain perennial flow in between 

 Protection of banks 

 Walkway on both the sides 

 Water Availability during lean period from treatment of domestic waste water,  

 River-front Landscape and Beautification plans 

 Tree plantation 

 Public awareness 

 

 

 

1.6 THE PROJECT 

 

Promote the Ecology 

New development along the river should preserve and restore the ecology and 

sustainability of the Ayad River System. This goal recognizes the regional and local 

ecological significance of the river and its importance as a defining feature for 

Udaipur. This goal comprises of the following principles: 

• Protect and restore riparian habitat through preservation and enhancement of 

the ecological function of the river 

• Respect flood control efforts along the river with an eye on sustenance 

Pathways 

Create a connected pathway along the river to enhance ‘eco – mobility’ 

Promenades 

Creation of promenades at certain locations available above HFL for leisure activities 

and enjoying the river. 
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Public Access 

Increase public access to the river through the creation of access roads and public 

parks. 

Recreation & Tourism 

Develop the River as a recreational and an amenity unit, attracting tourists and 

enhancing UDAIPUR’S image as a desirable place to live, work and visit. 

Demarcation and Protection of Banks 

UIT and UMC demarcated the river boundary and removed encroachments. For 

sustainability, both the River Banks shall be properly developed with eco-friendly 

materials such as coir-mat with a mix of gabion structure properly designed. 

Perennial flow in the River 

After commissioning of 5 and 10 MLD STPs’, the treated water will be flowed 

through the River. So to make the water column visible, a channel shall be 

constructed in the middle of the River. 

Post detailed deliberations and Site visit conducted, Proposal has been prepared 

based on the following considerations: 

1. A typical section of 50 meters has been selected.   

2. Both the Sides/Banks have been proposed to be protected by Coir Mat with 

Grass and Gabion wall in the ratio of 80% and 20% area respectively for 

beautification keeping in mind the economic aspects.  

3. A channel of width 5 meters has been proposed in between to carry the 

treated water from STP ensuring a perennial flow in the River Ayad.  

4. A walkway of width 2.4 meters has been proposed on both the sides using 

the encasing of existing sewer trunk line laid along the River Ayad.  

5.  Conocarpus tree plantation has been proposed along the upper edges of the 

Bank on both the sides 

6. Plantation within the River bed has also been proposed with the support of 

RCC pipe embedded in the ground. 
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Running meter cost of Proposed Ayad River Front Development - Rs. 1.50 Lacs. 

Length of River Ayad from Annicut (near Pulla Bridge) to Sevashram Bridge  - 5.0 

Km has been decided in the proposed projects which Cost as Rs. 74.50 Cr. 

Rejuvenation of River Ayad is amongst one of the most aspired project of the citizen 

feedback collected for preparation of SCP. The Project has been taken under 

convergence and the Estimated Project Cost of Rs. 75 Crores has been decided to be 

shared by USCL, UIT and Nagar Nigam as Rs. 35 Cr., Rs. 35 Cr. and Rs. 5 Cr. 

respectively. Nagar Nigam will do maintenance and the cost of the same will be 

shared equally between UIT and Nagar Nigam Udaipur. After completion of this 

project, it will act as a major lifeline for rejuvenation of local economy and will work 

as an improved ecosystem. It will be a blessing for the residential colonies alongside 

the river and with walking trails coming up, it will act as a boon for morning walkers. 
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CHAPTER – 2 

NECESSITY OF THE PROJECT 

 

A river attracts people; hence riverfronts have emerged as lively Urban Cores of cities - their 

sociocultural, intellectual and economic centers. The Riverfront Development Plan defines 

that vision, provides a framework that allows us to capitalize on the energy, interest and 

goodwill that has coalesced around our rivers. Adding to its value with greenways and other 

amenities and attracting public attention. Today, everyone recognizes the value of public 

access to the waterfronts. A renewed waterfront offers investors a promising return on 

capital. Cities enjoy increased tourism, employment and growth. Resident gain new 

recreation opportunities and an expanded awareness of the natural aspects of river life. Most 

importantly, a vital and vibrant waterfront serves to unite residents and visitors in a shared 

experience of the city, just as the city public places and streets. It is in that daily exchange of 

ideas and points of view that a city finds the energy and desire to continually improve and 

remake itself. 

Once the river has got channelization, the banks can be developed to provide spaces for social 

infrastructure. Public promenades, religious facilities and other activities can be drawn close 

to the river, making it the vibrant heart of the urban fabric. Along with this, it is essential to 

integrate the environment and provide for a sustainable riverfront. By redensifiying the 

designated greens, treating the sewage that flows into the river and attempting to provide a 

holistic system. 

 

 

The River Front Development Project comprises of the following three components: 

 

i) Channelization to maintain perennial flow in between 

ii) Protection of banks and Walkways on both sides 

iii) River Front Landscaping and Beautification 

 

 

All these components are very essential in any smart riverfront development project. 

They have been deliberated in details in various chapters of this report. 

 

2.1 CHANNELIZATION –A BASIC NECESSITY IN RIVER FRONT 

DEVELOPMENT PROJECTS 
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The river channelization aspect comprises of availability of water during the lean 

period from October to May when practically there is no rainfall and consequent 

runoff which can sustain the environmental and ecological balance of the river 

channel. 

 

For lean period flow, it is considered that domestic waste water generated from the 

city can contribute substantially if the same is treated to a reasonably good level and 

made available in the river for reuse for various purposes. 

 

Two STP’s of capacity 5 and 10 MLD are under construction, along the River bank in 

Hybrid Annuity Model by Udaipur Smart City Limited and as per HAM the treated 

effluent of both the STP’s will be left in the Ayad. So to make use of this water 

effectively a central channel has been proposed. The treated waste water when 

available in the river all through the year can be utilized for other purposes.  

 

 

2.2 PROTECTION OF BANKS AND WALKWAYS ON BOTH SIDES  

 

The protection of the banks of the river are essential to ensure the two aspects. The 

first aspect is to keep the river boundary intact and safe from encroachments and slope 

protection. The second aspect is of beautification.  

 

The walkways on both the sides will provide a safe and BLUE/GREEN space for the 

local residents and tourist also which is a measure issue in the dense habitation. 

 

 

2.3 LANDSCAPING AND RIVER FRONT BEAUTIFICATION 

 

The studies regarding landscaping and river front beautification aspect of the project 

are carried out and conceptual plans prepared considering vacant spaces on banks, 

width of the river etc. 

 

The conceptual plan would include development of sites for recreational purposes,  

pathway, sitting area, development of road with promenade, cycle track with cycle 

stand, walkway, lighting,  landscaping on the edges of the river bed, parking etc. 

 

The necessity of landscaping and river front beautification arises due to the following: 

 

i) The fundamental component of the river front development projects is 

landscaping and beautification of the river stretches passing through the city 

area by way of developing parks, green spaces etc. which provides opportunity 

to local people to enjoy the river front for recreation. 
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ii) With rapid urbanization, private properties and colonies have come up very 

close to the river banks amounting to encroachment of the river boundary at 

many places. However, the situation can be improved for future if the river 

front development project is followed which envisages provision of a buffer 

zone on the banks where vacant land is available. Accordingly steps can be 

taken by local administration to protect the buffer area on the river banks from 

getting encroached by the people. 
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CHAPTER – 3 

CHARACTERISTICS OF PROJECT AREA 

 

3.1 TOPOGRAPHY 

 

The Udaipur City has a hilly terrain and undulating topography with lakes and tanks. 

The Elevated plateau within the town is occupied mainly under settlements and 

likewise other hilly towns. The plane areas are developed for housing. The Aravalli 

hills with the inter-mountain plateau, deeply dissected by streams and rivers. There 

are number of surface water streams like Ghambiri, Sabarmati, Banas and its highly 

metamorphosed state and so the depressions on the surface are filled with the 

rainwater in the form of natural tanks. 

 

The area comprises of low Aravalli hills with intrusions of black lava rocks and 

metamorphic rocks. This is mostly a tribal area occupied by Bhils, Garasiyas and 

Damors. The area is rich in natural vegetation, which grows on the slopes of the 

Aravallis, and in the wetland areas but excessive felling of trees has degraded forests. 

Tank water irrigation is most common. The area produces maize as the chief food 

crop of the Kharif season but in irrigated areas, paddy is also grown. In the Rabi 

season, wheat, gram and oil seeds are the main crops. The non-irrigated land, crops 

are depending on the rain water whereas part of the irrigated land is cultivated mainly 

for the water based crops. Yet the water scarcity at most of the places is the major 

constraint in agriculture practices. 

 

3.2 GEOMORPHOLOGY & DRAINAGE 

 

3.2.1    Geomorphology 

 

The district is characterized by undulating topography. Towards the western part of 

district, series of Aravalli hills run along NE-SW direction. A typical plain of 

gneisses and granites without any alluvium cover is observed to the east of Aravalli 

ridges. 

 

Geomorphologically the district is divided into following units: 

Origin Land Forms Occurrence in the District 

 

Fluvial Valley Fill Scattered in the entire district in between 

structural hill 

Denudation Pediment Main  concentration  in  north  east  and 

scattered in entire district 

Buried pediment Main concentration in east and scattered in 

entire district 

Hill Structural hill Covers entire district except north east 
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3.2.2  Drainage 

 

The district has a well developed drainage system. The main rivers of the district are 

Jakham, Som, Wakal, Sei, Sabarmati, Gomti and Berach (Berech (Ayad) river is a 

tributary of Berach). These are monsoon fed rivers and flow more rigorously in rainy 

season. Jakham, Gomti and Som drain the south eastern plains of the district. Wakal, 

Sabarmati and Sei rivers flow through the valley region of Aravalli ranges in the south 

west of the district. These rivers have been dammed at various sites and thus several 

artificial lakes have been created in the district. Important ones are Jaisamand, 

Udaisagar, Pichhola, Fatehsagar, Som Kagdar and Jakham. Drainage density in most 

part of the district varies from 0.5 to 0.7 km/km2. Drainage density is from 0.7 to 

more than1km/km2 in the south eastern and south western part of the district. In the 

north central part of the district its low and ranges between 0.3 to 0.5 km/km2. 

 

The drainage area of various Tehsils corresponding to different river basins is given 

below: 

 

Sl. No Name of Tehsil Area in Sq. Km. 

Sabarmati West Banas Mahi East Banas 

1 Dhariyawad   1322  

2 Girwa   1592.4 540.6 

3 Jharol 793  597.9 82.2 

4 Kherwara 179.4  673.9  

5 Mavli   621.4 179.6 

6 Salumbar   805  

7 Sarara   775.6  

8 Bhinder 

(Vallabhnagar) 

 

 

  149.4 637.6 

9 Kotra 2294 2.2  1.0 

10 Gogunda 161.8   841 

 

 

3.3 AYAD RIVER & UDAIPUR LAKE SYSTEM 

 

The river Ayad (also called River Ahar) and other tributaries originate from western 

hills extending in North-South direction with average height varying between 650 to 

900 m above MSL. The Central hills of the Berach Basins mainly extend from North-

West to South-East direction in the central part of the region and forms inner Girwa 

plains, which has average height of 600 to 700 m above MSL. The inner Girwa plain 

is surrounded by western and central hills draining water into the River Berech 

(Ayad). Udaipur city and other settlements are situated in this plain. The drainage 

pattern of the area supports the water front, which is one of the important 

considerations for settlement. The important lakes of the Udaipur viz., Badi, Fateh 

Sagar, Pichola, Dudh Talai, Rang Sagar and Swaroop Sagar area are located in this 
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plain. The original drainage pattern was very much intact with the lake system and 

support recharging and maintaining water level in the area. However, the changing 

land use pattern, human interventions and climatic variations affected the natural 

drainage pattern to an extent that recharging of Berech (Ayad) river system is to be 

reassessed for the sustainable management. 

 

The upper Berach Basin can be divided into four geomorphic sub-regions, which are 

as follows: 

 

i)  Western Hills 

ii)  Central Hills 

iii)  Inner Girwa Plain or Ahar Plain 

iv)  Outer Plain or Berach-Katara Plain 

 

The lakes in Udaipur namely Fatehsagar, Pichhola, Rang Sagar and Swaroop Sagar 

are interconnected. The overflow of these lakes goes into Berech (Ayad) River which 

meets Berach River through Udaisagar reservoir. Berech (Ayad) River ultimately 

goes into Ganga River through Banas River, Chambal River and Yamuna River. 

 

The Udaipur lake system may be divided on the basis of surface water drainage as 

Pichola, Fatehsagar Lake, and Udaisagar lake systems that include the following 

water bodies: 

 

1.  Pichola Lake System: Pichola, the mother lake, Rang Sagar (water spread 

area 4.46 ha), Swaroop Sagar (water spread area 8.0 ha), Kumaria Talab 

(water spread area 2.2 ha), Dudh Talai (water spread area 0.7 ha) 

2.   Fatehsagar Lake System: Fatehsagar Lake, Badi Lake, and Bada Madar & 

Chhota Madar Lakes  

3. Udaisagar Lake System: Udaisagar Lake, located at downstream of city and 

above mentioned lake systems  

 

The management of these two lake systems is directly and indirectly related to each 

other. The water inflow and exchange in water bodies are being controlled through 

canals and is manually operated through gates. The recharging of Pichola and 

Fatehsagar depends upon the rainfall received in both the catchments, which is related 

to the intensity and duration of the rain. The surplus water in one of the water body is 

being released to other interconnected water body depending upon the water levels 

and requirement. 

 

The combined flow from Pichola and Fatehsagar lakes ultimately goes into River 

Ganga through Berech (Ayad) River, Udaisagar, Banas River, Chambal River and 

Yamuna River in that order. 
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River Berech (Ayad) is non-perennial and receives water from its own catchment, 

Bada Madar, Chhota Madar, Badi Reservoir, Fatehsagar Lake and Pichola Lake.  In 

addition entire untreated domestic as well as industrial waste water of Udaipur is 

discharged into the river. The river on downstream feeds the lake Udaisagar. 

Overflow from Bada Madar and Chhota Madar can be diverted to Fatehsagar Lake 

through Chikalwas feeder. Overflow from Badi Reservoir also feeds the Fatehsagar 

Lake. Fatehsagar Lake and Pichola Lakes are linked through a canal via Swaroop 

Sagar and Rang Sagar Lakes. Overflow from Fatehsagar and Pichola Lakes enters 

river Berech (Ayad) through nallah.  

 

River Berech (Ayad) in Udaipur is a life line river for the people of the city. Over the 

passage of time and expansion of the city, the environmental and ecological balance 

of the river has deteriorated considerably. This deterioration has taken place mainly 

due to the factors like uncontrolled and untreated inflow of sewage from the city, 

encroachments in the river bed and banks, inadequate river flows, dumping of solid 

waste in the river, siltation and uncontrolled weed growth etc. The Government of 

Rajasthan is very keen to carry out the remedial measures in order to correct the 

present situation and bring the River and Lakes to better shape.  

 

Length of River Berech (Ayad) from Thur Pick-up Weir below Madar to Udaisagar 

Lake is 26 km. Out of this 11 km is through populated city area. The length of River 

Ayad for the current study is also 5 km.  

 

 
 

Index map showing Berech (Ayad) River 
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3.4  RAINFALL & CLIMATE 

 

Average annual rainfall (1997-06) of the district is 657mm. However, normal rainfall 

for the period 1901 to 1970 is 633.50mm. The southern part of the district receives 

slightly more rainfall.  The mean annual rainfall is 854.4 mm at Dhariyawad and 

minimum average rainfall is 566.7 mm at Sarara. 

 

The climate of the district is dry except S-W monsoon season. The cold season is 

from December to February and is followed by summer from March to June. From 

mid of September to end of November constitute post monsoon season. 

 

The drought are in general of mild or normal type, however severe types of drought 

are recorded at Udaipur, Gogunda, Kherwara, Jharol, Kotra and Vallabhnagar. Very 

severe type of drought has been recorded in the year 1987 at Kotra.  

 

 

3.5 CATCHMENT AREA OF BERECH (AYAD) RIVER 

 

The total catchment area of Berech (Ayad) River from its origin i.e. upstream of Bada 

& Chhota Madar Reservoirs upto its confluence in Udaisagar Reservoir on Berach 

river is of the order of 563.2 sqkm. 

The catchment of Berech (Ayad) River is intercepted by a number of tanks / lakes 

constructed for domestic and industrial water supply to the city of Udaipur. The major 

ones are mentioned below: 

 

i) Bada Madar Reservoir 

ii) Chhota Madar Reservoir 

iii) Badi Madar Reservior 

iv) FatehSagar Lake & its system 

v) Pichola Lake & its system 

vi) Lakhawali Reservior 

 

Fatehsagar Lake System comprises of the following: 

 

 Fatehsagar Lake itself 

 Badi Lake 

 Bada Madar Reservoir 

 Chhota Madar Reservoir 

 

Badi Lake is situated upstream of Fatehsagar and its overflow enters Fatehsagar Lake. 

It is located in Girwa Tehsil of Udaipur District, 14 Km away from Udaipur City. The 

catchment area of Badi Lake is 15.54 sqkm (6sq miles) with gross and live storage 
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capacities of 104.83M cum (370.15 Mcft) and 72.37M cum (255.55Mcft) 

respectively.  

 
 

The overflow of Bada Madar and Chhota Madar Reservoirs joins Berech (Ayad) 

river near Thur village, where a Thur pick-up weir has been constructed to divert the 

overflow water of these reservoirs in Fatehsagar Lake through the Chikalwas Feeder 

channel. The catchment area of Berech (Ayad) river intercepted by Bada Madar 

Reservoir is to the extent of 80.29 sqkm (31 sqmiles) and that of Chhota Madar 

Reservoir to the extent of 20.72sqkm (8 sqmiles). The gross and live storage 

capacities of Bada Madar are 23.79Mcum (84 Mcft) and 22.01 Mcum (78Mcft) 

respectively. Similarly, the gross and live storage capacities of Chhota Madar are 8.5 

Mcum (30Mcft) and 7.65Mcum (27Mcft) respectively. Both Bada Madar and Chhota 

Madar Reservoirs are located in Girwa Tehsil of Udaipur District, 16 km Udaipur on 

Udaipur – Gogunda Road.  

 

Fatehsagar Lake intercepts the catchment area of Berech (Ayad) river to the extent 

of 20.72 sqkm (8 sq miles) over & above that of Badi Lake which is located in the 

catchment area of Fatehsagar Lake. The gross and live storage capacities of 

Fatehsagar are 120.92 Mcum (427 Mcft) and 69.95 Mcum (247 Mcft) respectively. 

This lake is being used predominantly for drinking water supply to Udaipur city. 

 

 

Pichola Lake System comprises of the following: 

 

 Pichola lake, itself which is called the mother lake 

 Rang Sagar Reservoir 

 Swaroop Sagar reservoir 

 Kumaria Talab 

 Dudh Talai Reservoir 

 Nandeshwar Reservoir 

 

Nandeshwar Reservoir located in Girwa Tehsil of Udaipur District, intercepts the 

catchment area of Pichola Lake being on its upstream side. This dam was constructed 

as flood control scheme for Udaipur city and its overflow joins Pichola lake. The 

catchment area of Nandeshwar reservoir is 51.8 sqkm (20 sqmiles). The gross and live 

storage capacities are 39.65 Mcum (140 Mcft) and 35.25 Mcum (125 Mcft) 

respectively. 

 

 

Rang Sagar and Swaroop Sagar are parts of Pichola lake complex which are 

interconnected with each other as well as with Pichola lake. Pichola lake is also linked 

with Fatehsagar lake through Rang Sagar / Swaroop Sagar and a feeder channel. Thus 
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both Pichola and Fatehsagar lakes are interconnected reservoirs which help in 

diverting the surplus water during monsoon period from one lake to another. 

 

Dudh Talai reservoir is also a part of Pichola Lake. 

 

Goverdhan Sagar Reservoir overflow joins Berech (Ayad) River on the downstream 

of Sewa-Ashram Bridge in Udaipur city via Futa Talab. It is located in Girwa Tehsil 

of Udaipur District, 10km from Udaipur city. Goverdhan Sagar is also linked to 

Pichola Lake through a Pichola – Goverdhan Vilas link channel. The catchment area 

of Goverdhan Sagar Reservoir is 10sqkm (3.9sqmiles). The gross and live storage 

capacities of Goverdhan Sagar is 0.25Mcum (8.8Mcft). 

 

Pichola Lake, located in the heart of Udaipur city, is a bigger lake as compared to 

FatehSagar lake having a catchment area of 142.45 sqkm (55 sqmiles) with gross and 

live storage capacities of 136.79 Mcum (483 Mcft) and 89.68Mcum (318 Mcft) 

respectively. The combined surplus flow of Fatehsagar and Pichola lakes joins Berech 

(Ayad) River through Gumania wala Nallah. There is additional surplusing 

arrangement of Pichola Lake as well through Swaroopsagar reservoir which also 

meets Berech (Ayad) River. 

 

Lakhawali Reservoir located north of Berech (Ayad) river is another reservoir 

whose surplus flow meets Berech (Ayad) River directly. It is located in Girwa Tehsil 

of Udaipur District, 10 km from Udaipur on Udaipur – Gogunda road. The catchment 

area of Lakhawali Reservoir is 15.54 sqkm (6 sqmiles). The gross and live storage 

capacities of this tank are of the order of 20.67 Mcum (73 Mcft) and 13.88 Mcum (49 

Mcft) respectively. 

 

Thus it may be stated that Berech (Ayad) river which is a tributary of Berach river 

which in turn meets Banas Sub – basin receives water from a network of various lakes 

namely, Fateh Sagar and Pichola lake systems as well as directly from Lakhawali 

reservoir and Goverdhan Sagar reservoir. The river ultimately meets Udaisagar 

Reservoir being a terminal reservoir and receiving all the inflow from Berech (Ayad) 

River. 

 

Udaisagar is a medium irrigation scheme located near village Biohari in Girwa tehsil 

of Udaipur District, 3 km from Hindustan Zinc Colony at Debari. The gross and net 

catchment area of this reservoir is 479 sqkm (185 sqmiles) and 196.84 sqkm (76 

sqmiles) respectively. Its gross and live storage capacities are 311.52 Mcum (1100 

Mcft) and 276.12 Mcum (975 Mcft) respectively. It is the largest reservoir in Udaipur 

in terms of its catchment area and capacity. 

 

From the above, it would be noted that the catchment area of Berech (Ayad) River 

which is 563.2 sqkm is intercepted to the extent of 357.06 sqkm i.e. 63% by various 

lakes/ reservoirs/ Talabs.  
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3.6  SOILS 

 

Most of the soil of Udaipur district has developed in situ. It varies from clay loam 

to heavy clay. The distribution of the soils in the district is as follows: 

 

Sl.  

No. 

Type of  

soil 

Total   area 

in hectares 

Tehsils 

1 Clay loam 74477 Mavli, Girwa and Vallabhnagar 

 

2 Red clay 147219 Salumbar,      Kotra,      Sarara, Kherwara 

and Dhariyawad 

3 Heavy clay 322346 Gogunda, Jharol and Girwa 

 

 

It would be noted from above that the soils of the area are medium to heavy textured 

having brown to grayish brown colour. The fertility of these soils is medium and soils 

have good retention capacity. In the foot hills, the soils are shallow to moderately 

deep. In the valley, the soils are deep to very deep.  
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Based on soil characteristics, rainfall and percentage gross area irrigated, Rajasthan 

has been divided into 10 agro-climate zones. Udaipur District except Dhariyawad, 

Salumber and Sarara Tehsils fall under zone IV A-‘Sub-humid Southern Plain & 

Aravali hills’. The remaining three Tehsils fall under zone IV B-‘Humid Southern 

Zone’.  

 

3.7  GEOLOGY & PHYSIOGRAPHY 

 

Aravali Super Group covers the major part of the district. The general stratigraphic 

sequence of the rock in the district is classified as under: 

 

Post Delhi Erinpura Granite 

Post Super Group Ajabgarh Group Schist, Gneiss, Marble, 

Amphibolites 

Alwar Group Quartzite 

Aravali Super Group Phyllites, Schist, Quartzite, Dolomite, Conglomerate 

Marble, Metavolconics 

Pre Aravali Schist, Gneiss and Migmatites 

 

In Udaipur district, Aravali hills enter from Sirohi district in the southwest and 

extend in northeast direction. Towards southeast the hills loose their height and the 

topography becomes rolling and undulating. This region is extensively cultivated. 

The region has shallow valleys, low hills with pastures. The hilly portion is to +-1000 

meters above MSL, lying between Kumbhalgarh and Gogunda is called ‘Boharat’ 

plateau. The longest hill of Udaipur district is of 25 Km long which has the highest 

peak of +-1328 meters above MSL called ‘Jarga’. From southwest to northeast there 

are numerous ridges. In the northeast, these ridges form a broad pene-plain with an 

elevation of +-450 to +-600 meters. The central and eastern portions of this plain is 

drained by the river Banas and its tributaries. Along these rivers is situated the main 

agricultural area because of its thick alluvium deposits. The southeastern portion of 

Udaipur division is considerably rugged and dissected by numerous nallahs and 

rivulets interspersed amongst undulating flat-topped hills. This region is known as 

‘Chappan’. The high hills and almost parallel ranges of west and northwest of 

Udaipur district are mainly of Aravali. The southwest and southern portions are of 

Vindhyas and the admixture of Vindhyas and Aravali. ‘Macchala Magra’ hill in 

Udaipur city is a classical example of the admixture of Aravali and Vindhyas. The 

southeastern track of Udaipur district is comprised of Vindhyas, Deccan trap and 

their admixture. 

 

Udaipur district is particularly rich in mineral resources, as a large variety of 

important metallic and non-metallic minerals found in the districts viz. ores of 

copper, lead, zinc, silver, rock phosphate, asbestos, calcite, lime stone, barites, 

emerald and marble etc are important. Geological map of Udaipur is as below- 
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3.8  HYDRO-GEOLOGICAL ASPECTS OF UDAIPUR 

 

The occurrence of ground water in the district is mainly controlled by the 

topographic and structural features present in the geological formations. 

Groundwater occurs mainly under unconfined condition to semi-confined in 

saturated zone of rock formation. Its occurrence is controlled by topography, 

physiography and structural features of the geological formations. The movement of 

the groundwater in hard rock areas is governed by size, openness, interconnection 

and continuity of structural weak planes while in unconsolidated rocks groundwater 

movement takes places through pore space between grains. Water bearing properties 

of different aquifers are described below: 

 

Groundwater in Bhilwara Super Group: The eastern part of the district is 

underlain by rock belonging to Bhilwara super group. These aquifers occur 

predominantly in Bhinder (Vallabnagar), Salumbar, Sarada, Mavli Blocks. Few 
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intrusive are also found which have low permeability. Groundwater in these rocks 

occurs under water table conditions in the zone of weathering and fracturing, joints 

and foliation planes. When schist’s are inter mixed with gneisses it forms a better 

aquifer. The rate of recuperation is slow in gneisses and schist, it is comparatively 

faster in granites. The depth of dug wells ranges from 15 to 35metres and the Yield 

varies from 20m3/day to 60 m3/day. The depth to water level in the area tapping this 

aquifer ranges from 3m to 35m. 

 

Groundwater in Aravalli : Aravalli   Supergroup   consisting of Phyllites, 

Quartzites and dolomite form important aquifer especially around Jharol, Udaipur 

and Barapal. Ground water occurs in weathered zones like schistosity, joint, fissures 

and bedding planes. Quartzites generally occur intercalated with phyllites and are 

well jointed. Ground water in phylites occurs mainly in fractured cleavages. 

Carbonate formation are cavernous, wherever calcium content is high, area around 

Jhamarkotra of Girwa block is potential and supplies water to Udaipur city. The 

depth to water level varies from 5 to 20 m below ground level where as depth of 

wells varies from 8 to 30 m below ground level. The average yield of wells is around 

40 m3/day. In carbonate formation, the yield of wells varies from 20 to 200m3/ day. 

 

Groundwater in Delhi Super Group: The formations belonging to Delhi super 

group are exposed in the western part of the district. Ground water in Quartzite’s 

occurs in the joints and fracture. Depth to water level is generally shallow. The yield 

of wells averages 50m3/day. Ground water in biotite schist and hornblende schist 

occurs in joints and fractures. The depth to water level ranges from 5 to 20 m below 

ground level and yield of wells varies from 12 to 250 m3/day. In calc schist and calc 

gneiss the yield of dug wells varies from 10 to 100 m3/day. The yield is high when the 

lenticular cavities along calc bands are saturated and interconnected. 

 

Groundwater in Alluvium: In the past Ground water occur under unconfined 

conditions in the unconsolidated formations consisting of sand, gravel, pebbles, 

cobles and boulders in areas close to river courses near Kanpur area. This aquifer has 

already dried out due to over exploitation. 
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CHAPTER – 4 

DATA COLLECTION AND REVIEW 

 

4.1 DATA COLLECTION, REPORTS & DOCUMENTS 

 

4.1 Data / Reports 

 

The Data / Reports collected from various Departments related to the assignment are 

given below: 

 

i) Udaipur City Master Plan (1997-2022) 

 

ii) Salient features of various Lakes/ Tanks in Udaipur city  

 

iii) PHED Note regarding Water Supply to Udaipur city 

 

iv) Integrated Sewerage DPR of Udaipur by UMC regarding sewerage system 

 

v) WAPCOS - Detailed Project Report on Berech (Ayad) River Front 

Development Project 

 

 

4.2  CITY DEVELOPMENT MASTER PLAN (2022) 

 

Master Plan has been prepared by the Udaipur Town Planning Department 

considering future scenario for the year 2022. The base year considered in the Master 

Plan was year 1997. An Advisory Committee headed by Minister for Urban 

Development and Housing Department was also constituted by Government of 

Rajasthan vide Government Notification dated 30.08.1989 to advise the Chief Town 

Planner, Rajasthan in the preparation of Master Plan for urban area of Udaipur City.  

The relevant highlights of various aspects of Udaipur City Master Plan (1997-2022) 

are as under: 

 

(i) Population : As per 1991 Census, Udaipur City population was 3.89 

Lakh which was projected as 5.99 Lakh in 2011 and 8.3 

Lakh in 2022. The increase between 2001 to 2011 was 

envisaged as 21,000 per year and that between 2011 to 

2022 again as 21,000 per year.  

 

(ii) Land Use : In 1997, the urban area of Udaipur was 22601 acre in 

which 9879 acre was developed area i.e. 43.71%. Against 

this, it was envisaged that urban area in 2022 will increase 

to 27180 acre in which 23,380 acre will be the developed 
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area i.e. 86.03%. 

 

The following table shows the break-up of land use of 

different categories for base year 1997 and that projected 

for the year 2022: 

 

 

Table - 4.1: Existing and Planned Land Use of Udaipur Urban Area as per Master Plan 

(In Acres) 

Sl. 

No. 

Land Use Existing (1997) Planned (2022) 

Urban 

 Area 

% of Urban 

 Area 

% of 

Developed 

 Area 

Urbanised 

 Area 

Developable 

 Area 

Urbanisable 

 Area 

1. Residential 4988 50.50 22.07 13380 57.23 49.23 

2. Commercial 548 5.55 2.43 1220 5.22 4.49 

3. Industrial 1152 11.66 5.10 1110 4.75 4.08 

4. Govt/Semi 

Govt. Offices 

96 0.97 0.42 340 1.45 1.25 

5. Recreational 358 3.62 1.58 2430 10.39 8.95 

6. Public Utilities 1632 16.52 7.22 2420 10.35 8.90 

7. Circulation  

(Roads, Rail 

etc) 

1105 11.18 4.89 2480 10.61 9.12 

Total of Developed/  

Developable Area: 
9879 100 43.71 23380 100 86.02 

8. Govt. Reserved  

Area 

865 - 3.83 950 - 3.50 

9. Agriculture &  

Forest 

285 - 1.26 850 - 3.12 

10. Water Bodies 1900 - 8.41 2000 - 7.36 

11. Any Other 9672 - 42.79 - - - 

Total Urbanised/ 

 Urbanisable Area 
22601 - 100 27180 - 100 
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iii) Water 

Supply 

: The sources of water supply in the city are Pichola, 

Fatehsagar, Badi and Jaisamand lakes besides wells, 

tubewells, Baories and hand pumps. The present demand 

is reported as 140 lpcd. The water supply demand 

envisaged in Master Plan by year 2022 was of the order of 

170 lpcd. 

 

iv) Sewerage & 

Drainage 

: There is no planned Sewerage and Drainage System 

existing in the city. In old city area, the dry latrines have 

though been converted into Flush-latrines but the waste is 

finding its way into open drains which are all discharging 

in Berech (Ayad) River. New Colonies however have 

septic tanks along with flush latrines. Areas like 

Chandpol, Brahmpol, Jara Ganesh Ji, Jagdish Chowk etc 

have slope towards Pichola, Rang Sagar & Swaroop Sagar 

lakes. The waste water from these areas flowing into open 

drains finds its way in above lakes ultimately. Similarly, 

the waste water of OTC scheme, Alkapuri, Ambhawgarh, 

Ambhamata Scheme, Malatalai, Haridas Magri etc let into 

open drains is also meeting Pichola and Fatehsagar lakes. 

There is thus urgent need to formulate properly planned 

schemes for the disposal as well treatment of city waste 

water. The Master Plan however did not show any road 
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map for the development of sewerage system in the city. 

 

However, two projects for Conservation and Sustainable 

Management of Pichola and Fatehsagar Lakes are under 

implementation with funding from GOI, Ministry of 

Environment and Forests under National Lake 

Conservation Plan (NLCP), which has components of 

sewerage system to be developed around these lakes.  

 

 

4.3 CONSERVATION AND SUSTAINABLE MANAGEMENT OF PICHOLA 

LAKE, UDAIPUR (DPR, MAY 2007) 
 

 

The water spread area of Pichola Lake is 696 ha and its maximum depth is 10.5m 

towards the west side where Kotra River meets the lake. The Catchment Area is 

142.45 sqkm. Initially this lake was being used both for irrigation and water supply, 

but now it is reserved for supplying drinking water only to the city to the extent of 

19.5MLD. 

 

The lake is facing acute environment problems related to silting, degradation of water 

quality, reduction in water quantity, weed infestation, sewage, storm water and solid 

waste outfalling, lack of infrastructure for tourists etc. 

 

Tetra Tech India Ltd, Delhi was assigned the job of preparation of DPR for 

“Conservation and Sustainable Management of Pichola Lake System, Udaipur” as per 

guidelines of National Lake Conservation Plan (NLCP) for seeking financial 

assistance from the Ministry of Environment and Forests (MOEF), Govt. of India. 

PDCOR Limited, Jaipur is the Coordinating Agency for the lake conservation and 

development projects. The DPR had been submitted by Tetra Tech in May, 2007. The 

project is being funded by MOEF, GOI under NLCP. The cost of the project is Rs.115 

crore comprising 70% share of Govt. of India and 30% share of Govt. of Rajasthan. 

The implementation period is 3 years from the date of sanction of the project. 

  

The report has identified various problems affecting the environment & eco-system of 

the lake and have outlined the remedial measures for each one of them. These are: 

 

 Desilting and dredging to restore the lake capacity 

 

 De-weeding of lake for exposing the water surface to atmosphere for exchange 

of oxygen 

 

 Biodiversity conservation zone to be part of the main lake 
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 Anaerobic conditions of lake to be changed to aerobic state by installing & 

ozoniser-cum-floating fountains. 

 

 Medium and small islands to be protected by various conservation measures 

removal of encroachment and rehabilitation thereof with development of 

vacated area is necessary to maintain perimeter of the lake and to control 

pollution 

 

 Shore line protection with strengthening of fence and boundary walls 

maintaining aquaculture for ecological balance by introducing fish seed of 

suitable variety 

 

 Lake water quality not to be compromised at the cost of recreation and 

enjoyment while using motorized boats 

 

 Idol immersion activity to be shifted to other alternate places which may be 

dealt sensibly after taking people in confidence 

 

 Shifting of Dhobi Ghats at new site 

 

 Sewage inflow taking place to the extent of 25.92 MLD in Pichola Lake, 8.05 

MLD in Rang Sagar Lake, 2.42 MLD in Swaroop Sagar Lake besides 

contribution from non-point sources of pollution need to be intercepted, 

diverted and disposed in the sewer system. NLCP project includes the cost of 

this component to the extent of Rs. 25 cr for Pichola lake system. 

 

 Storm water inflow to lake may be allowed after segregation of floating 

matter, debris and solid waste by constructing catch drains, silt arrestors, grit 

chambers, screen chambers, setting tanks, biological filters and sand beds for 

water filtration. 

 

 Collection and disposal of solid waste by municipal council need to be 

strengthened in terms of equipment and infrastructure. 

 

 Clearances/improvement of feeders/ inlets to the lake for better recharging of 

Pichola lake need to be done 

 

 Removal of encroachments on the feeders 

 

 Green belt in the fringe area needs to the developed 
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 Face lifting & Aesthetic improvement needs to be done by providing parking 

places, cafeteria, signage, greenery at available space, resting place, walker’s 

path etc. 

 

 Improvement of roads and pavements 

 

 Control over the invading of cattle and stray animals 

 

 Clearance of water ways and provision of culverts  

 

 Providing wall and railing 

 

 Control over mining and restoration of mined out area 

 

 Construction of Gabion structures, dykes on irrigation schemes 

 

 Afforestation and plantation to create vegetal cover. 

 

The project implemented up to year 2015. 

 

For rehabilitation of old sewerage network in the walled city area, project has 

been taken up under AMRUT and SMART CITY Mission, 7 Lifting stations has 

been commissioned under AMRUT and rehabilitation of sewerage network is 

progress under Smart City Mission. 

 

4.4 CONSERVATION AND SUSTAINABLE MANAGEMENT OF FATEHSAGAR 

LAKE, UDAIPUR (DPR, MAY 2007) 

 

Fatehsagar is another important and major lake forming part of the network of lakes in 

Udaipur City. The catchment area of the lakes is 20.72 sqkm. It is 2.4 km long, 1.6 

km wide and 11.5m at its deepest point. Its water spread area is about 1 sqkm (100 ha) 

when full. Apart from its own catchment, it receives water from Pichola lake (being 

interconnected), Chhota and Bada Madar through Chikalwas feeder offtaking from 

Thur pick-up weir. The combined overflow of Fatehsagar and Pichola joins river 

Berech (Ayad) through Gumaniawala Nallah passing through the city area. The lake 

was initially dug in year 1678 and then reconstructed in 1889. This is one of the major 

sources for drinking water supply to the city. 

 

The lake is also suffering from various problems, similar to the one faced by Pichola 

Lake, which have made the water body highly polluted. The increasing human 

activity in the catchment area is leading to denudation, deforestation, mining and 

encroachment. The loss of vegetal cover and exposed land is causing soil erosion 

which is making the lake silted and reducing its live storage capacity. 
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Like Pichola, the Conservation and Sustainable Management of Fatehsagar Lake 

project is also being implemented under the National Lake Conservation Plan (NLCP) 

of the Ministry of Environment and Forests (MOEF), Govt. of India. 

 

The DPR of the project was prepared by Tetra Tech limited of New Delhi and 

submitted its report in May 2007, with PDCOR, Jaipur being the coordinating Agency 

for preparation of DPRs of all the five priority lakes in Rajasthan for funding under 

NLCP. The total cost of the project is Rs 48.88 crore comprising of 70% share of 

Govt. of India i.e Rs.34.22 crore and 30% share of Rajasthan Govt. i.e. Rs 14.66 

crore. 

 

The DPR envisages all those remedial measures as suggested for Pichola Lake 

mentioned above. There is a provision in the project cost for interception and 

diversion of sewage in and around lake to the extent of Rs. 10 crore and storm water 

collection and screening before entry into lake to the extent of Rs. 5.0 crore. 

There are seven different agencies which are responsible for implementation of the 

project in 3 years time after the sanction of the project, project implemented. 

 

4.5  CITY WATER SUPPLY 

 

Udaipur is famous for lakes. The lakes are interconnected for purpose of 

replenishment of water levels in lakes and are used for recreational purpose and also 

for drinking water. The seepage and percolation of water improves ground water table 

and charge aquifer also. 

 

There are two valuable lakes in Udaipur City. One is Pichola and another is 

Fatehsagar. Besides, Jaisamand being very important lake, situated 60 km from 

Udaipur city keeps key and plays an important role in Udaipur Water Supply System. 

Pichola lake has its own catchment and is fed by non-perennial river Sisarama. Dewas 

I dam is situated at upstream in the Arawali range and is connected to Kotra River in 

1978, which connects to Pichola lake. The Fatehsagar has small catchment of its own. 

It is interconnected to Pichola Lake through Rang Sagar, Swaroop Sagar and link 

canal. It is fed by Badi Lake and Chhota and Bada Madar. Further the overflow from 

Bada and Chota Madar joins to Berech (Ayad) River and from Chikalwas Feeder 

Canal branches out and merges with Fateh Sagar. The overflow of Pichola and 

Fatehsagar lakes enter into Berech (Ayad) River through Gumania wala Nallah 

passing through the city. Udaisagar storage dam is on the downstream of the city on 

Berech (Ayad) River. 
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4.5.1  Udaipur Water Supply from Lakes 

 

For Udaipur city, initially the water supply schemes were commissioned from Pichola 

Lake as a source in 1968. The water supply scheme with Fatehsagar Lake as a source 

was subsequently commissioned in the year 1970. Accordingly, the water supply 

scheme with Pichola lake was again augmented in the year 1976. During the year 

1987, Badi lake was considered for augmentation of water supply scheme for Udaipur 

city. Pichola and Fatehsagar lakes were only reserved for distribution as water supply 

for Udaipur since 1985. 

 

During the year 1988, when there was drought, an emergency scheme for water 

supply was framed, viewing existing Jaisamand Dam as Source. This scheme was 

commissioned in the year 1995. This schemes is designed for 21 MLD (Million Litre 

per Day) supply. The water supply scheme from Pichola and Fatehsagar lakes were 

further augmented in the year 1996. 

 

4.5.2 Other Sources 
 

 

Another scheme was taken into consideration as a result from dewatering of 

Jhamerkotra mines in the year 1996. Thus the ground water of tubewells of 

Jhamarkotra mines played considerable role in water supply in Udaipur city. Water of 

8 tubewells of Kharbadiya mines were pumped to Purohito ki Madri. Besides this, 

department itself has 53 tubewells and 29 openwells/ Baories/ step wells which 

supplement water to the supply system. Total ground water production is estimated to 

be about 14 MLD approx. 

 

About 108 Punghats are installed in various localities of Udaipur city. There are 2100 

handpumps located at various parts of city. The water from handpumps and Punghats 

are used for other domestic purpose and free of cost to public. 

 

4.5.3 Mansi Wakal (I) / (Dewas Stage I) 
 

 

Mansi Wakal (I) Dam has been constructed across Mansi River, which is a tributary 

of Wakal River which inturn is a tributary of Sabarmati River Basin. This is an 

interbasin water transfer project from Wakal Sub-basin of Sabarmati Basin to Berach 

Sub-basin of Banas Basin. This project has been functional since 2000. The gross 

storage capacity of Mansi Wakal dam is 24.41 Mcum (862 mcft) with 50% 

dependability. The water supply of 23.25 MLD was commissioned in the year 2007-

08 from this dam connecting with Pichola Lake through Dewas (I) Dam and a tunnel 

of 2.3 km length. 
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4.5.4 Project under Implementation 
 

 

The state government has sanctioned Dewas Stage II project in the year 2005. It 

consists of construction of Akodara Dam on river Mansi River having net storage 

capacity of 8.52 Mcum (301 mcft), construction of Madri Dam also on Mansi River 

having net storage capacity of 2.42 Mcum (85.44 mcft), tunnel from Madri Dam 1.33 

km and tunnel from Akodara dam 11.05 km. The net storage of both the dams with 

90% dependability is 10.84 Mcum which will assure availability of water throughout 

the year. This is also an interbasin water transfer project from Sabarmati Basin to 

Banas Basin, which will be linked to Pichola Lake to provide estimated water supply 

of 17.5 MLD. 

 

4.6  CITY SEWERAGE SYSTEM 

 

      Existing Sewerage System (coverage 20.3%) 

Udaipur city is not fully covered by an integrated underground sewerage system. 

What ever the old system, is in the worn out condition due to  completion of its design 

life insufficient design capacity. Only the area covered by UIT has workable the 

sewer system which is new.  At present, the city has a skeleton existing sewerage 

system, which covers the high density populated areas of the walled city. Very sparse  

old sewerage system in the catchment areas of the lakes in Ambamata, Brahmapuri, 

Lalghat, Navghat, and Chandpole area. The sewage from these sewers used to flow by 

reaping up to Jhatwadi by a pump-house located at Chandpole (ridgeline) from where 

it was gravitating to Hathipole through 400 mm diameter gravity sewers. 

Besides this, UIT Udiapur took the execution of sewerage project to protect lake 

Pichola from pollution. Sewage generated from the area Mallatalai, Haridasji Ki 

Magri, Ambamata Scheme, Raja Colony, Yadav Kachi Basti, Bagore Ki Haveli, 

Purohit Ji Ki Haveli, Brampole, Gangor Ghat, Lalghat, Gadia Deora etc. gravitate to 

Hathipole through 800mm dia sewer line from where it is carried by existing sewer 

line already functional from Hathipole to Manwa Kheda. There is  one pumping 

station near Hanuman Temple in Ambamataa area because of  some low lying areas 

such as Yadav Kachi Basti, Ambavgarh, part of Ambamata scheme etc. Part of this 

sewer line has been laid in the bed of Lake Pichola. The ductile Iron (800mm) pipe 

line has been laid in the lake bed. 

            Sewerage System constructed by PHED 
Initially PHED introduced the sewerage system in the city and they constructed 

sewerage network for 84.2 Ha area in the walled city. The total length of the network 

is 24 km. The Operation and Maintenance (O&M) of the sewerage system is being 

looked after by the Udaipur Municipal Council (UMC). The colonies or areas served 

by the PHED scheme are listed below: 

“Chand Pol Area ,Shivaji Nagar, Ganesh Ghati, Shakti nagar, Bhupal Wadi, Ashok 

Nagar, Delhi Gate, Subhash Nagar, Hathi Pol,Hiran Magri Sector-3 ” 
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The trunk sewer of the above sewerage system starts at Suraj Pol and drains into 

River Ahar at Manwakheda. The size of pipes in the sewerage  system ranges from 

150 mm to 300 mm and the size of the trunk main ranges from 400 mm to 800 

mm.This system is in highly degraded condition. 

PHED (Year 1976-78) 

 21.5 km Sewer line in Walled city and adjoining area 

 House sewer connections: 5000 nos 

Sewerage System Constructed by UIT  
The Udaipur Improvement Trust (UIT) built sewerage system for the following areas 

around the lakes in the year 2005, to avoid untreated sewage being discharged in to 

the lakes. The sewerage network built under this scheme is primarily along the 

internal roads in older parts of the City. Main areas covered by the above scheme are 

as follows. Hari Das Ji Ki Magri Ambamata Malla Tallai Brahm Pol Area Amber 

Mata Brahm Pol Magri Amber Garh Left side area of Rang Sagar lake Guni Dayal 

Marg Naga Magri. 

UIT constructed the sewerage system in two phases. In first phase, it covered an area 

of  144 Ha around the lakes, which includes the colonies like Ambamataa, 

Chandpole, city palace area, fateh palace area etc. In the second phase UIT covered 

an area of 212 Ha which includes the colonies like malla thalai, ekalavya colony, 

Raza colony, Amar Nagar, Kaimi Ekta Nagar, Pragati Nagar etc. There are total 17 

Sewage Pumping and Lifting Stations and the length of  the pumping mains is 6.9 

km. The existing trunk line from Hathipole to Manwa Khera is not sufficient to bear 

the heavy load of sewage from these areas. Hence UIT, laid a parallel trunk line of 8 

km length from Hathipole to Manwa khera treatment plant site. In Manwa Khera , 

there is  a sewage treatment plant of 20 MLD capacity. 

1. UIT (year 2002-04)  

 24 km sewer line  

 House sewer connections: 6000 nos.  

 Area covered: Lake periphery area of Pichola Lake, Chandpole area, Shivaji 

Nagar, Ganesh Ghati, Shakti Nagar, Bhupal Wadi, Ashok Nagar, Delhi Gate, 

Subhash Nagar, Hathi Pol, Hiran Magri Sector-3 

 UIT with assistance of funds from Hindustan Zinc Ltd (Year 2013-16) 

 7.78 km trunk line of dia 800 mm to 1400 mm. 

 Sewage Treatment Plant: 20 MLD at Eklingpura based on MBBR 

technology.  

 Area covered: Ambamataa, Chandpole, city palace area, fateh palace, 

malla thalai, ekalavya colony, Raza colony, Amar Nagar, Kaimi Ekta 

Nagar, Pragati Nagar etc 

2. NLCP (year 2013-16) 

 Sanctioned amount: Rs.52 cr. 

 Total scope: 54 km laterals; 95% work is completed 
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 House sewer connections: 5000 nos out of which 4400 nos has been done 

till date. 

 Area Covered: Fatehsagar and Pichola lake periphery 

DISPOSAL OF SEWAGE  
The entire sewage generated in the city finds its way to Ayar River  through 800mm 

diameter outfall sewer at Manwa Kheda village. Congested parts of the city areas 

have extensive network of surface water drains, to which wastewater from houses 

(including water closets) is directly connected. The surface water  drains  ultimately 

discharge into  lakes causing lake pollution. There has been an arrangement to 

collect and convey sewage from community septic tanks at various locations up to 

nearest natural or constructed drains. 

Existing Trunk Line 
The existing trunk sewer starts at Mallatallai with 500mm diameter. The alignment of 

the trunk sewer passes through Brahmpole Marg, Swaroop Sager Lake and Hathi Pol. 

The diameter of the trunk sewer increases from 500mm to 700mm at Jethion-Ki-Bari 

and continues with the same diameter up to Brahmpole Gate where, the size of  the 

trunk increases to 800mm and continues up to Hathi Pol. The above trunk line joins 

another trunk  line laid in 1971 by PHED, which goes all the way up to Manwa 

Kheda. 

 

PRESENT STATUS 

Integrated Detailed Project Report prepared by Municipal Corporation Udaipur with 

detailed survey in 2016. The design based on the following sewage generation- 

Sewage Generation 

Year 2011 2016 2031 2048 

Population 451100 489185 640354 863930 

Water Supply lpcd 135 135 135 135 

Water Flow MLD 60.90 66.04 86.45 116.63 

Average Sewage Flow without 

Infiltration MLD 

48.72 52.83 69.16 93.30 

Infiltration @ 5% MLD 2.44 2.64 3.46 4.67 

Total Sewage Flow 51.16 55.47 72.62 97.97 

Peak Flow MLD 

Peak Flow = (Av. Flow X Peak 

Factor) +( 0.05 X Av. Flow) 

112.06 121.51 159.07 191.27 

112 MLD 122 MLD 159 MLD 191 MLD 

 

The DPR submitted to RUDSICO, the state nodal agency. Following projects 

sanctioned under AMRUT and SMART city mission- 

1. AMRUT Phase – I 

2. AMRUT Phase – II 
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3. 40 MLD Decentralized STP 

4. ABD area sewerage work 

5. Other than above RUIDP sanctioned project “Design and Construction of 

intercepting Sewer on both banks of Ayad River and Lateral Sewer Network 

in Ward No. 34, 35 & 38 along with Allied Works” 

 

SANCTIONED & RUNNING PROJECTS 

 

1. AMRUT Phase I (18% population coverage) 

 Sanctioned amount : Rs. 85 cr 

 84.70 km sewer line 

 House sewer connections: 15102 nos,  

 Laterals shall be integrated with existing 20 MLD STP of Hindustan Zinc 

Ltd. 

 Area covered: Fatehpura circle to sukhadia Circle and nearby area, 

Pachwati Circle to Chetak circle nearby area, area between Chetak circle 

to Hathipol, Chetak circle to shashtri circle and upto ayad river and Shastri 

circle to Surajpole. 

 Municipal Corporation is the executive agency. 

 

2. AMRUT Phase II (7.5% population coverage) 

 Sanctioned amount : Rs. 75 cr 

 77.72 km sewer line 

 House sewer connections: 5271 nos,  

 Laterals shall be integrated with existing trunk. 

 Area covered: Hiranmagri area of ward No. 26, 27, 28, 29 and 30. 

 Udaipur Smart City Limited is the executive agency 

 

3. Under Integrated Infrastructure of ABD area (12% population coverage) 

 Sanctioned amount : Rs. 179 cr 

 84 km sewer line out of which 39 km will be new line and 45 km 

rehabilitation work using CIPP and Pipe bursting technology 

 House sewer connections: 19303 nos,  

 Laterals shall be integrated with existing trunk. 

 Area covered: Old walled city area. 

 Udaipur Smart City Limited is the executive agency 

 

4. Abatement of Ayad river (4.97% population coverage) 

 Sanctioned amount : Rs. 126 cr 

 52 km sewer line  
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 House sewer connections: 3600 nos,  

 Laterals shall be integrated with existing trunk. 

 Area covered: ward 34, 35 & 38. 

 RUIDP is the executive agency 

 

 

4.7 CITY DOMESTIC & INDUSTRIAL SEWAGE TREATMENT PLANTS 

 

4.7.1 Domestic Sewage Treatment Plants (STPs) 

 

In order to check the pollution of lakes and Berech (Ayad) River, it is necessary to 

dispose-off the domestic waste water into these water bodies only after treatment. At 

present there are two STP existing in the city for treatment of domestic waste water. 

The master plan (2022) prepared by Udaipur Town Planning Department has also not 

outlined any such planning or proposal for the future. One STP of 20 MLD capacity 

constructed by M/S Hindustan Zinc Company near Manvakheda outside the city. The 

cost of land, the plant and O&M is also being borne by the company.  
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Construction of three Decentralized 40 MLD STP has been taken up under 

Smart City Mission on HAM (a type of PPP model) 

 Sanctioned amount : Rs. 80 cr 

 3 Decentralized STP  -  

1. 5 MLD near Karzali house 

2. 10 MLD near FCI Godown 

3. 25 MLD at Eklingpura 

 Udaipur Smart City Limited is the executive agency 

 

4.7.2 Industrial Common Effluent Treatment Plant (CETP) 

 

At present, there is no CETP for treatment of industrial waste water. It is proposed to 

provide separate CEPT to treat the industrial waste water. The requirement for CEPT 

may be of the order of about 20 MLD considering future scenario as well. There may 

be one or two CETPs totaling to 20 MLD capacity at appropriate locations near the 

industrial areas.  

 

4.8 GROUND WATER STATUS AND QUALITY 

 

4.9.1  Ground Water Status 

 

a) In Udaipur District 

At district level the depth to water level (DTW) varies widely depending upon 

topography, drainage, bedrock geology etc. As per the report of Central 

Ground Water Board (CGWB), Year 2010, during Pre-monsoon DTW varies 

from 2 to 20m in greater part of the district. Deep water levels (>20m) are 

observed in parts of Bhinder (Vallabnagar) block. During post monsoon, water 

level ranges widely from less than 1m to more than 29m. Water level is 

shallower in western and southern part of the district. In general DTW varies 

from 2m to 15m in Jharol, Kherwara, Gogunda, Salumbar, Sarara & Girwa 

blocks and between 4m to 30m in Bhinder (Vallabnagar) block. 

(in metre) 

Block Pre Monsoon Post Monsoon 

Min Max Min Max 
Badgaon 12.40 12.40 10.50 10.50 

Bhinder (Vallabnagar) 6.42 31.23 4.75 29.40 

Dhariyawad 3.48 10.46 1.80 8.86 

Girwa 3.00 17.87 1.73 13.94 

Gogunda 10.21 15.35 7.87 15.65 

Jharol 1.98 9.76 2.40 13.15 

Kherwara 3.00 6.45 2.59 6.56 

Kotra 3.99 3.99 9.15 9.15 
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Mavli 4.24 19.23 8.70 18.45 

Salumbar 2.67 9.62 0.55 7.60 

Sarara 4.85 11.71 1.55 5.3 

 

 
 

  

 

b) In Badgaon and Girwa Blocks 

Seasonal fluctuation in ground water level based on Pre and Post-monsoon 

2012 indicate that there has been rise in water level in Badgaon and Girwa 

Blocks except few exceptions. 

 

The area of study for Berech (Ayad) River Front Development Project falls in 

Badgaon and Girwa Blocks of Udaipur District. As per status of ground water levels 

collected from ground water Dept. Udaipur, the water levels observed in the wells 

during pre & post monsoon period in these two blocks indicate that in Badgaon 

Block during pre-monsoon the ground water level varies from 4m to 27m and during 

post-monsoon it varies from 2m to 17m. Similarly, in Girwa Block, the same varies 

from 4m to 17m during pre-monsoon and from 3m to 9m during post-monsoon. 

 

4.9.2  Groundwater Quality 

 

4.9.2.1 Water Quality in Shallow Aquifer 

 

 a) In Udaipur District 
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In general, the chemical quality of ground water is very good except for small 

pockets. The pH values of ground water vary from 7.11 to 9.20 indicating 

alkaline nature of ground water. The specific conductance in greater part of 

the district   ranges   from 680 to 2000 micromhos/cm at 25oC. In small belt 

extending in north east-south west   part of the district covering part of 

Bhinder (Vallabnagar), Salumbar and Dhariyawad block the electrical 

conductivity of ground water is above 2000 micromhos/cm at 25oC. The 

fluoride in ground water generally falls within 1.5 mg/ lit.  High fluoride is 

found in an elongated pockets located in the northern part of the district 

covering parts of Mavli, Bhinder (Vallabnagar) and Girwa blocks. In this 

pocket fluoride distribution is between 1.5 to 3.0 mg/lit.The concentration of 

chloride in major part of the district is within 500 ppm. In parts of Jharol and 

Kotra blocks the chloride concentration is between 500 to1000 ppm.The 

concentrations of Nitrate ranges from 2ppm to 120 ppm. Nitrate values in 

major part of the district are within 90ppm. Higher values of nitrate occur at 

Koorabar and Kholri. The groundwater is moderately hard to very hard in 

major part of the district.  

 

  

b) In Udaipur City 

The quality of ground water has been tested for chemical as well as 

bacteriological and biological analyses by taking water samples from hand 

pumps located in various colonies / areas of Udaipur City. 

 

Few samples have shown higher values of Iron ranging from 1.73 to 2.35 mg/l 

against permissible limit of 0.1 mg/l. 

 

B.O.D. values are also found to be high in few samples i.e. 10.6 to 12.2 mg/l, 

which shows that the ground water is contaminated as a result of sewage flow 

in open drains or sewage flow in Berech (Ayad) River. 
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CHAPTER –5 

DETAILS OF RIVER CHANNELIZATION COMPONENT 

 

5.1 GENERAL  

 

The aspect of river channelization mainly involves study and assessment of following 

parameters: 

 

i) Study of survey output of the river and assessment of existing river profile. 

ii) Review and study of water availability, especially during the lean period of the 

year for maintaining environmental and ecological balance of the river and 

options to augment the same 

iii) Review of siltation aspect – a cause for hampering smooth flow of the river. 
 

 

In this chapter, all these parameters have been deliberated threadbare and the outcome is 

discussed hereunder in the relevant paragraphs. 

 

5.2 Water Availability during Lean Period in Ayad River 

 

 Ayad River is not perennial. In river front development project, the focus along with 

other issues is therefore to find out ways and means to keep the flow generated during 

lean period to the extent feasible.  

 

 Accordingly, various options for the same are; provision of anicuts, flow from treated 

waste water, water availability through regulated releases from upstream dams etc. The 

details are given below: 

 

5.2.1 Impounding Reservoirs in River Section through Anicuts 

  

5.2.1.1 Need 

 

The objective of providing impounding reservoirs within the river section is to charge the 

river with surface water and surrounding areas with ground water.  These will be 

provided at intermittent points along the river depending upon the suitability of river bed 

strata.  Clayey bed or rocky bed could be most suitable.  As the river bed is fairly silted 

up with silt material containing both sand and fine clay, it will serve as a positive feature 

to provide such impounding reservoirs.  The bed of Berech (Ayad) river is also found to 

be having rock outcrops at numerous places. 
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The structure for impounding reservoir would be Anicuts (with removable gates) made of 

Reinforced Cement Concrete (RCC).  Water Resources Department constructed low 

height Anicuts less than 2.0m above the river bed so that series of such Anicuts/check 

dams constructed could get filled up simultaneously. During construction of Anicuts, the 

presence of rock outcrops in the river bed had also been exploited favourably to dovetail 

them in the structure. 

 

During rainy season, the anicut gates would be removed and kept on the banks so that 

flood discharge can pass smoothly through the river. However, after the rainy season is 

over, the gates will be put in position so that impoundment of water behind the anicuts 

could take place thereby providing small storages at the locations of such anicuts all 

through the river length which will be available for various uses during the lean period.  

Anicuts have been constructed at the following places- 

 

  

Near Shamshan New Pula Bridge Near Ashok nagar Shamshan 

 
Near Subhash Nagar  
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5.2.4 Reservation of releases from Upstream Storage Dams during Lean Period 

 

The following storage dams exist in the catchment area of Ayad River. The overflow 

from these dams invariably comes to Ayad river during monsoon period.  

 

i) Bada Madar Reservoir 

ii) Chhota Madar Reservoir 

iii) Lakhawali Reservoir 

iv) Badi Reservoir and Fatehsagar 

v) Pichola Reservoir 

 

In order to keep the storage behind the existing and proposed anicuts live and make the 

flow perennial, it is necessary to release water from the above reservoirs at periodical 

intervals, for which it is recommended that: 

 

a) At present, releases from Bada & Chhota Madar are being diverted from Thur Dam 

via Chikalwas feeder channel to Fatehsagar Lake. At times, Chikalwas feeder can be 

closed and release from U/s reservoir could be made to flow in the river. 

b) The storage of Lakhawali Dam can be reserved during monsoon period and released 

into the river only during lean period.  

c) The storages of Bada, Chhota and Fatehsagar Dams are being kept reserved for 

domestic water supply. But the surplus as and when arises in case of rains could be let 

into the river.  

 

5.3   STUDY OF EXISTING LONGITUDINAL & X-SECTIONAL PROFILE OF RIVER 

 

The existing river profile in terms of longitudinal and cross-sectional in various reaches 

all along the river length is required to be established and used as an input for planning of 

river channelization and also for planning of various riverfront development works.  

To study the existing details of L and X –sections, data from WAPCOS report has been 

used with physical checking.  
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From detailed studies carried out on the basis of available data, the following broad 

inferences are drawn: 

 

 The river reach from New Pula bridge to Sevashram bridge 5 km has been selected in 

this project as this stretch is  within the city area.  

 At some locations flat banks are encountered and river depth is very less 

 At some locations, river section is not defined 

 At some locations within the city, the river section becomes narrow 

 No maintenance of river banks 

 No greenery on the river banks  

 High siltation of river bed  

 Excessive weed growth in the river bed  

 

 

 

5.4 RIVER CHANNELIZATION 

  

5.4.1 General 

 

In view of the varying river profile in terms of its width and depth at various points along 

its length, it is important to make the river channelizable during reason by providing 

lining.  

 

The existing boundary wall on the edges of the river, however, is in poor condition at 

certain places, and discontinuities and gaps are also present at various locations. 

Therefore,it is proposed to provide Geo-grid with Gabion wall. 

 

A Geogrid is geosynthetic material used to reinforce soils and similar materials. Geogrids 

are commonly used to reinforce retaining walls, as well as sub-bases or sub-soils below 

roads or structures. Soils pull apart under tension. Compared to soil, geogrids are strong 

in tension. This fact allows them to transfer forces to a larger area of soil than would 

otherwise be the case. 

 

Geogrid would also allow vegetation to grow in the compacted soil adding to the beauty 

of the river.  
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In addition to the above, it is proposed to provide fencing along the river revenue 

boundary on both sides of the river throughout its length.  

 

The drawings of designed sections in city portion of river Ayad have been prepared. 

 

 

 

5.4.4 River Bed Slope 

 

 While carrying out the re-sectioning and de-siltation of the river, care has to be taken to 

provide a smooth bed slope to the river removing pockets of negative slope to ensure 

smooth flow of water.  

 

 

5.5 RIVER SILTATION 

 

5.5.1 General 

 

Siltation in the river is caused by soil erosion from the catchment area. Soil erosion is one 

form of soil degradation along with soil compaction, low organic matter, and poor 

internal drainage, salinization, and soil acidity problems. These other forms of soil 

degradation, serious in themselves, usually contribute to accelerated soil erosion. 

 

Soil erosion is a naturally occurring process on all land. The agents of soil erosion are 

water and wind, each contributing a significant amount of soil loss each year. 

The rate and magnitude of soil erosion is controlled by accompanying water, wind and 

stream and ditch bank erosion parameters. A brief description of these parameters is 

given below: 

 

 Erosion by Water 

Erosion by water is influenced by following factors:   

 Rainfall Intensity and Runoff 

 Soil Erodibility 

 Slope Gradient and Length 

 Vegetation 

 

 Rainfall Intensity and Runoff 

The impact of raindrops on the soil surface can break down soil aggregates and 

disperse the aggregate material. Lighter aggregate materials such as very fine sand, 

silt, clay and organic matter can be easily removed by the raindrop splash and runoff 
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water; greater rain drop energy or runoff amounts might be required to move the 

larger sand and gravel particles. 

 

 

 Soil Erodibility 

Soil erodibility is an estimate of the ability of soils to resist erosion, based on the 

physical characteristics of each soil. Generally, soils with faster infiltration rates, 

higher levels of organic matter and improved soil structure have a greater resistance 

to erosion. Sand, sandy loam and loam textured soils tend to be less erodible than silt, 

very fine sand, and certain clay textured soils. 

 

 

 Slope Gradient and Length 

Naturally the steeper the slope of a field, the greater the amount of soil loss from 

erosion by water. Soil erosion by water also increases as the slope length increases 

due to the greater accumulation of runoff. Consolidation of small fields into larger 

ones often results in longer slope lengths with increased erosion potential, due to 

increased velocity of water which permits a greater degree of scouring (carrying 

capacity for sediment). 

 

 Vegetation 

Soil erosion potential is increased if the soil has no or very little vegetative cover of 

plants and/or crop residues. Plant and residue cover protects the soil from raindrop 

impact and splash, tends to slow down the movement of surface runoff and allows 

excess surface water to infiltrate. 

 

The erosion-reducing effectiveness of plant and/or residue covers depends on the 

type, extent and quantity of cover. Vegetation and residue combinations that 

completely cover the soil, and which intercept all falling raindrops at and close to the 

surface and the most efficient in controlling soil (e.g. forests, permanent grasses).  

 

 Erosion by wind 

Erosion by wind is influenced by the following factors: 

 Erodibility of soil 

 Soil Surface Roughness 

 Climate 

 Unsheltered Distance 

 Vegetative Cover 

 

 Erodibility of Soil 
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Very fine particles can be suspended by the wind and then transported to great 

distances. Fine and medium size particles can be lifted and deposited, while coarse 

particles can be blown along the surface (commonly known as the siltation effect). 

The abrasion that results can reduce soil particle size and further increase the soil 

erodibility. 

 

 Soil Surface Roughness 

Soil surfaces that are not rough or ridged offer little resistance to the wind. However, 

over time, ridges can be filled in and the roughness broken down by abrasion to 

produce a smoother surfaces susceptible to the wind. Excess tillage can contribute to 

soil structure breakdown and increased erosion. 

 

 Climate 

The speed and duration of the wind have a direct relationship to the extent of soil 

erosion. Soil moisture levels can be very low at the surface of excessively drained 

soils or during periods of drought, thus releasing the particles for transport by wind. 

 

 Unsheltered Distance 

The lack of windbreaks (trees, shrubs, residue, etc.) allows the wind to put soil 

particles into motion for greater distances thus increasing the abrasion and soil 

erosion. Knolls are usually exposed and suffer the most. 

 

 Vegetative Cover 

The lack of permanent vegetation cover in certain locations has resulted in extensive 

erosion by wind. Loose, dry, bare soil is the most susceptible; however, crops that 

produce low levels of residue also may not provide enough resistance. As well, crops 

that produce a lot of residue also may not protect the soil in severe cases. 

 

The most effective vegetative cover for protection should include an adequate 

network of living windbreaks combined with good tillage, residue management, and 

crop selection. 

 

Wind erosion may create adverse operating conditions in the field. Crops can be 

totally ruined so that costly delay and reseeding is necessary - or the plants maybe 

sandblasted and set back with a resulting decrease in yield, loss of quality, and market 

value. The removal of wind-blown soils from fence rows, ditches, roads and from 

around buildings is a costly process. 

 

 Stream and Bank Erosion 
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Poor construction, or inadequate maintenance, of surface drainage systems, 

uncontrolled livestock access, and cropping too close to both stream banks leads to 

bank erosion problems. 

 

The direct damages from bank erosion include: 

 The loss of productive farmland. 

 The undermining of structures such as bridges. 

 The washing out of lanes, roads and fence rows. 

 

Sediment which reaches streams or watercourses can accelerate bank erosion, clog 

drainage ditches and stream channels. 

 

5.5.2 Project Specific 

 

The type of soil in the catchment area of Berech (Ayad) River is low dunes with Indus 

alluvial soil. The dominant soils of the alluvial plain are light brownish grey to brown and 

loamy to very fine sandy loam. 

 

During the spells of rain and consequent runoff, silt gets transported to the river. So far, 

no de-siltation measures have been taken as a result of which lot of silt has got 

accumulated in the river bed.  
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CHAPTER -6 

COST ESTIMATE 

6.1 GENERAL 

Cost estimate has been prepared for all the components of the project based on ISOR 

2017 of RUIDP. The abstract of cost of the project is as under: 

Ayad River Smart Front Development and Beautification Project 

S.No. Description of Work Amount in Rs. 

      

1 Hard Core Work 719594838 

      

2 Soft Core Work 25261875 

      

      

  Total Amount in Rs. 744856713 

   

 
Say Rs. 74.50 Crore 

 

Part "A" Hard Core Work 

S. 

No. 

RUIDP  

SOR-

2017 

DESCRIPTION OF ITEMS UNIT QTY RATE AMOUNT 

1 4.2 

Earth work in excavation for roadway, 

including trimming bottom and side 

slopes in accordance with requirement of 

line, grades and cross sections, including 

disposal of surplus material with all lift 

and lead upto 1000 metre as per 

MoRT&H specification clause 301. 

        

  4.2.1 In all type of soil Cum 73500 145 10657500 

2 4.2.2 In ordinary rock Cum 73500 220 16170000 

3 4.3.2 

In Hard Rocks - Blasting prohibited 

(considering serviceable material) Cum 24500 637 15606500 
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4 4.10 

Earth work in excavation in foundation, 

trenches etc. including dressing of sides 

and ramming of bottoms, including 

getting out the excavated material, 

refilling after laying pipe/ foundation and 

disposal of surplus excavated material at 

a lead upto 50m suitable site as per 

direction of Engineer for following 

depths, below natural ground / Road top 

level. 

        

  4.10.1 

In all types soils/ saturated soil such as 

moorum, sand, sandy silt, clay, black 

cotton soil, kankar, etc. 

        

  4.10.1.1 Depth upto 1.5 m         

      Cum 22500     

      Cum 5625     

    Toe wall on both side Cum 6750     

    Total Cum 34875 175 6103125 

5 4.10.2 In ordinary rock.         

  4.10.2.1 Depth upto 1.5 m         

      Cum 18000     

    Toe wall on both side Cum 2250     

        20250 712 14418000 

6 4.10.4 In hard rock (Blasting prohibited)         

  4.10.4.1 Depth upto 1.5 m         

      Cum 13500 2315 31252500 

7   

Add extra over item no 4.10.1, 4.10.2, 

4.10.3 and 4.10.4 in RUIDP SOR for 

excavation in saturated soil, silt and 

sludge where pumping or bailing out of 

water is required including shoring 

strutting where required and dewatering, 

where width is upto 6 metre 

        

      cum 108375 33 3576375 

8 21.1 

Providing and laying in position cement 

concrete of specified grade excluding the 

cost of centring and shuttering - All work 

upto plinth level : 

        

  21.1.6 

1:2:4 (1 Cement : 2 coarse sand : 4 

graded stone aggregate 40 mm nominal 

size). 

        

      Cum 5400     
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      Cum 15000     

      Cum 540     

    Toe wall on both side Cum 900     

    Total Cum 21840 3670 80152800 

9 14.7 

Providing and laying structural plain/ 

reinforced cement concrete (design 

mix) of specified grade in substructure at 

all levels using batching plant, transit 

mixer, concrete pump and vibrater 

including cost of form work complete as 

per drawing and clause 1500, 1700 and 

2200 of MoRT&H specification 

including all scaffolding, material, 

labour, machinery etc. 

        

  14.7.3 RCC Grade M -30         

      Cum 6750     

    Anchoring Wall at 30m interval Cum 720     

    Check wall at 10 m interval Cum 1250     

      Cum 7969     

    Total Cum 16689 5580 93123225 

10 23.19 

Reinforcement for R.C.C. work at all 

levels including straightening, cutting, 

bending, placing in position and binding 

all complete. 

        

  23.19.6 Thermo-Mechanically Treated bars. Kg 1668875 51.50 85947062.5 

11 7.1 

Providing, laying, spreading and 

compacting of granular sub- ase by 

providing close graded Material, mixing 

in a mechanical mix plant at OMC, 

carriage of mixed Material to work site, 

spreading in uniform layers with motor 

grader on prepared surface and 

compacting with vibratory power roller to 

achieve the desired density, complete as 

per MoRT&H specification clause - 401 

including all material, labour, machinery, 

lighting, guarding and maintenance of 

diversion. 

        

  7.1.1 Grading - I Material Cum 10500     

      Cum 60000     

    Total Cum 70500 1070 75435000 
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12 25.1 
Random rubble masonry with hard 

stone in foundation and plinth :         

  25.1.2 
Cement mortar 1:4 (1 cement : 4 coarse 

sand) 
        

      Cum 5500     

    channel wall  Cum 14500     

    Total Cum 20000 3450 69000000 

13 14.8 

Providing weep holes in brick/ stone 

masonry/ Plain/ Reinforced concrete 

abutment, wing wall/ return wall with 

following dia AC pipe, extending through 

the full width of the structure with slope 

of 1V : 20H towards drawing face 

complete as per drawing, technical 

specifications and clause 2205 of 

MoRT&H Specification including all 

scaffolding, material, labour, machinery 

etc. 

        

  14.8.2 150 mm dia Metre 2500 117 292500 

14 13.32 

Making holes in all types of rock for 

anchorage etc.for any depth below 

foundation level 30/40 mm dia. including 

fixing charges for providing of inserts 

like anchor bars along the grouting, 

anchoring etc. true in line & plumb as per 

approved detailed working drawing 

including cost of cement grout etc. 

complete in all respect.(Cement grout 1:1 

as per clause no. 2800 & 2806 of 

MoRTH Specification)(excluding cost of 

steel) and as per the directed of the 

Engineer. 

        

    At 5 m interval Metre 6000 131 786000 

15 17.20 

Providing at site, lowering  of RCC 

pipes NP2 class (with s/s ends IS: 458 - 

1988 (amended up to date) marked at all 

levels  as per drawing,  etc., complete as 

directed by Engineer in length of 0.75 

mtr with perforation of dia 150/100 mm 

hole 

        

  17.20.9 600 mm internal diameter Rmt 1275 1870 2384250 
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16 19.4 

Providing, lowering, laying, aligning, 

fixing in position at and jointing at all 

level/ depths ISI marked HDPE pipes of 

PE-100 grade & PN-6 for potable water 

as per IS 4984 (amended upto date) in 

trenches complete with all accessories 

like Bend, Tee, Reducer, Stub end, End 

cap etc including all material, labour, 

testing and commissioning as per 

Technical Specifications and as per 

direction of Engineer. 

Note : E/w to be measured and paid 

separately. 

        

  19.4.1 75 mm dia Metre 10000 212 2120000 

17 15.2 

Providing and laying Pitching on slopes 

laid over prepared filter media including 

boulder apron laid dry in front of toe of 

embankment complete as per drawing 

and Technical specifications and as per 

clause 2504 of MoRT&H Specification. 

        

  15.2.1 

With R.R. Stone/ bolder, weighing not 

less than 40 kg, thickness not less than 

150mm, Specific gravity not less than 

2.65. 

        

      Cum 7500     

    Total Cum 7500 1100 8250000 

18 15.8 

Supplying & Laying of a geotextile filter 

between pitching and embankment slopes 

on which pitching is laid to prevent 

escape of the embankment material 

through the voids of the stone pitching/ 

cement concrete blocks as well as to 

allow free movement of water without 

creating any uplift head on the pitching. 

Sqm 12500 103 1287500 

19 32.41 

Finishing with Epoxy paint (two or more 

coats) at all locations prepared and 

applied as per manufacturer's 

specifications including appropriate 

priming coat, preparation of surface, etc. 

complete. 

        

  32.41.2 On concrete work Sqm 45000 117 5265000 
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20 
Non 

SOR 

Providing and fixing Bijoliya  stone 

flooring Blue and Red color with 

thickness 100 mm as per approved 

pattern including fixing in cement mortar 

1:4 as per the direction of Engineer in 

charge. 

Sqm 100000 1100 110000000 

21 
Non 

SOR 

Providing and laying Non woven Coir 

Mat 600 GSM minimum including 

levelling, terracing & preparation for coir 

mat, including removal of unwanted 

material at site, and plantation of Vetiver 

grass tiliers on it, 15 numbers per sqm of 

area including cost of all men and 

materials, cost of hire charges of all 

machineries required for the execution of 

work and maintenance of Non woven-

Coir matting including sourcing and 

transporting of water from nearby area, 

watering for a initial period of 3 months 

from the date of seedling, with all lead 

and lift, cost and conveyance of all men 

and machineries including cost of all 

required materials, labour charges, 

loading and unloading etc. complete as 

per Technical specifications. 

600 GSM both sides netting 

Sqm 80000 250 20000000 

22 
Non 

SOR 

Supply and Installatiom of Gabion 

Mattress units  of 0.3 m height made of 

mechanically woven, double twisted, 

hexagonal shaped wire mesh, Mesh type 

10 x 12,  having D=60 mm with tolerance 

of +/-2%, Mesh wire dia   

2.2/3.2mm(ID/OD ), Galmac+PVC 

coated ,with partition at 1 m interval as 

per direction of Enginer in charge- 

complete in all respect 

Sqm 12500 1800 22500000 
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24 
Non 

SOR 

Supply of stones for filling in  mattress  

units  in range of 150mm-250mm, strong, 

hard, durable having good crushing 

strength and preferably having density 

not less than 22kN/m3 and having flat 

face including 15% kapachi of 

appropriate size for levelling the top of 

filled Gabion units and filling the voids. 

Miminum 30% wastage shall be 

considered. Including Stone breaking & 

segregation into required sizes for Gabion 

wall as per the instructions of engineer 

incharge. 

Cum 1250     

      Cum 2500     

      Cum 3750     

      Cum 5000     

      Cum 6250     

        18750 1250 23437500 

25 10.16 

Supplying and fixing of GI chain link 

fencing of required width in mesh 

including strengthening with 2 mm dia 

GI wire/ G.I. staples/ G.I.U-nails/ nuts 

bolts with 2.4 m angle iron posts 50 mm 

x 50 mm x 6 mm placed every 3 metres 

center to center founded in M15 grade 

cement concrete 30cmx30cmx60cm, 0.6 

metre below ground level, every 15th 

post, last but one end post and corner post 

shall be strutted on both sides and end 

post on one side only etc complete as 

required and as per direction of Engineer-

in-charge. 

        

  10.16.3 
Mesh size 100mm x 100mm made of GI 

wire 3.15mm dia 
Sqm 20000 514 10280000 
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26 19.1 

Providing, lowering, laying in trenches, 

aligning, fixing in position and double 

flanged (welded) centrifugally (spun) 

Ductile iron ISI marked K-9 grade pipes 

as per IS:8329-2000 (amended upto 

date), (including jointing and jointing 

material) complete including all material, 

labour, hydraulic testing and 

commissioning as per Technical 

Specifications and as per direction of 

Engineer. 100 mm dia 

mtr 5000 2310 11550000 

    Total Amount in Rs.       719594838 

 

 

Part "B" Soft Core Work 

S. 
No. 

RUIDP  
SOR -
2017 

DESCRIPTION OF ITEMS UNIT QTY RATE AMOUNT 

1 39.3 

Supplying and stacking good earth at 
site of work. 
Note: 1) Loading, unloading and carriage 
to be paid extra as per actual lead. 
2) Earth measured in stacks will be 
reduced by 20% for payment 

Cum 15000     

        7500     

        22500 206 4635000 

2 39.4 

Supply at site of work well decayed farm 
yard manure, from any available source, 
approved by the engineer in charge 
including screening and stacking. 

Cum 11250 605 6806250 

3 39.11 

Spreading of sludge farm yard manure 
or/ and good earth in required thickness 
(cost of sludge, farm- yard manure 
or/and good earth to be paid for 
separately). 

Cum 33750 30 995625 

    Tree         

4   Conocarpus - 6 to 8 ft height Each 1500 200 300000 
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    10feet height tree - ……. Each 2500 4000 10000000 

              

5   Shrub Each 100000 25 2500000 

    Lily grass       25000 

              

    Total Amount in Rs       25261875 
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DRAWINGS 
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To, 

Letter No.: USCL/2023-24/Ayad/ Kh| 

Central Pollution Control Board, 

Regional Directorate (Central), 

UDAIPUR SMART CITY LIMITED 

Website: www.udaipursmartcity.in, E-mail: uscl2016@gmail.com 

Parivesh Bhawan, Paryavaran Parisar, 

Sir, 

Abhay Command and Control Centre Building 
Nagar Nigam, Town Hall, Udaipur (Rajasthan) 313001 

Tel: 0294-2425325 

E-5, Arera Colony, Bhopal - 462016 

Subject:- NGT application no. 14/2023 "Rahabilitation of Ayad River" 

CIN: U75144RJ2016SGC049591 

2. 

As per the directions/discussions, the short note of the project "Rehabilitation of Ayad 

River" are as under 

3. 

First of all, a study was conducted by WEPCOS [Water and Power Consultancy Services 
(India) Ltd.]. They studied the rainfall data of the catchment area, cross section, profile, 
levels of the river, ground water status, quality etc. The total length of the River is approx. 26 
Kms and it terminates in the Udaisagar Lake. 

The main provisions of the project were as per the details: 

Date: 

The project for Rehabilitation of the Ayad River in a stretch of 5 Kms. in the city area was 
chosen. The Collector of Udaipur, who is also the Vice chairperson of the Udaipur Smart City, 
formed a committee of 10 members comprising of 3 officials from USCL/UMC & UIT, 1 
Executive Engineer from Water resource department (Irrigation), 3 Retired Chief Engineers 
from CPWD/Irrigation, 3 Professors from College of Technology and Engineering (A govt. of 
Rajasthan engineering college at Udaipur) vide order no. 579 Dated 10/07/19. The 
committee hold site visits & meetings and finalized the proposal and prepared DPR. The cost 
of the DPR for 5 Kms stretch was Rs. 75 Crores. The USCL Board of Directors granted its 

consent in 14th meeting dated 21/11/19. 

17/08/23 

1. 5 Mt. wide impermeable RCC channel at the center of the River. Both side banks to 

be protected by Gabion wall and grass. A walkway on both 

Tree plantation on both sides & within the river bed. 
sides. 

Pumping and rising main of pipe for taking the treated water from the STP's to 

increase the water column. 
4 Grassing & Stone flooring (alternate panels) on both sides of the RCC channel. 

The tenders were floated and the work started. At the time of beginning of the work, it was 
suggested/ found suitable to change the 5 Mt. RCC channel into a 9 Mt. permeable channel 

with RCC walls on both sides and dry stone pitching inside the channel, so that maximum 

The contractor was directed to work in a sample part of around 220 Mts. The contractor 
delaved the work and penalty was imposed on him and the contract was terminated. 
Due to the time constrained and to finish the work as soon as possible, the civil works were 
splitted into 8 Parts, one electrical and one pipe & pumping part. The revised estimates were 

water may percolate to recharge the ground water table. 
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prepared and the revised cost of the all 10 works comes out to be Rs.72.39 Crores (excluding 

0&M). 
The main provisions of the revised project are: 

1 

1. 

2 

2. The current bed of the river was very uneven with many depressions of upto 4-5 

Mts. in which the water was stagnated and causing severe health hazards, pollution, 

bed smell etc. The proposed level of the bed of the channel has been kept in such a 

way that no water will be stagnated. The bed level of the river has been kept to 

match the invert levels of all the structures resulting in no stagnation of the water 

and the water may smoothly flow by gravity. 

3. 

Copy To: 

9 Mt. permeable channel with RCC walls on both sides and dry stone pitching inside 

the channel to allow maximum water to recharge the ground water table. 

Side protection walls with Gabion/stone masonry to protect banks of the river, 

habitation, cremation places etc. 

4. The top level of the channel walls are well below the HFL. In case of the flood, the 

water will flow over the channel and the stone flooring resulting in no obstruction to 

the flowing water. 

5. Grassing & Stone flooring / pitching (alternate panels) on both side in between the 

channel walls and service road/ walkway. 

6. Pumping and pipe arrangements for taking the treated water from the STP to 

increase the water column. 

7. Low height M.S. gates on Anicuts/ Bridges openings to increase the water column 

on upstream sides during the lean period. This will be regulated for cleaning and 

maintenance purposes. 

In this river during the rainy season, the overflow water of the three main lakes of Udaipur 

(Pichhola, Swaroop Sagar & Fatehsagar) comes in the Ayad River. Due to the unprecedented 

heavy rains in July month, the water in the river has risen and so, all the works have been 

stopped from 5th July 2023 onwards and still the site is not reachable/workable. 

At present only the workS of central channel walls, side protection works, earthwork etc. are 

in progress and are about 80% complete. No work of stone pitching/ flooring has been 

started so far. 

As per discussions, the proposed revised drawings with the provisions of dry sand stone over 

compacted earth in place of earlier provision of stone pitching/flooring from USCL side are attached 

as annexure-1. 

Overall, the present progress is approx. 30%. 

Annexure:- As above 1 No. 

Chief Executive Officer, USCL 

ACEO, USCL 

4. PMC 

3. ACE, UIT 

5. Guard File 

(Dinesbacholi) 
Executive Engineer 

Executive Engineer 
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( etrtr:tl l'ollrrtiolr ( onlrol lloarrl
l{egiorral l)irtrtoralt (( cnlr;rl)

"l'arirrsh llhau':rn"
Pitr\:tltr:tn I)arisitr. F--5. Arcra ( okrnv. llho;l:tl

l,-l'.1 I{ctognisrrl l,:rlr
'l csl lleporl:l;rcsh \\'alcr (l)hvsit'o( hcrnical Paranretcr)

N(i l ('asc ,\ar:rld llivcr'. I lrlaillur. Ila.iasthan

CUSTOMER coPY.J-d.-*-
.ASTER COPY...--.%

i ;,3rrY FOR LAB

F/LAB/06/TR-01

t;\\ t23-21127

I
I

I
!
I

llt'ojcct \:uuc

Requisition No. 67

ft1

rJr i I i n d i(U',iii'ai Nimie
Laboratory Head

1'csl llt'1lort No.

Sarrrple l)cst'r'iption
Aavard Rir cr I i/S Ne u' I'ula. I )daipur,
R:rjastlran

Datc of sanrlrle collcction t8.0tt.202it2.0ti.l02l l)a te

Datc of sample reccipt t4.08.202-l Type of sample ( iltlr

l)ate of analysis 14.08.2021 ro I 8.08.2023 Sample collccted by
I)r. Antxrp ('haturvcdi (Sci tl) &
Sunil Kolhatkar (Sl.,A )

S.No. Parametcrs tln it Rcsult Method

I T'emperatu re .,C 27

2 Odour

-t Appearance

4 Colour Pt-Co Scalc Clear APHA,212O-B

5 Residual Chlorine mg/L APHA 45OO-CI-B

6 Dissolvcd Oxygen mg/L 8.04 APHA 45OO-O-C

7 ptl pH unit 1.57 APHA,4500H+B

8 Specific Conductivity pmho/cm 1124 APHA 25IO B

9 Suspended Solids mglL l6 APHA 2540 D

l0 Total Dissolved Solids mglL s80 APHA 2540 C

ll Total Solids mglL APHA 2540 B596

t2 Fixed Dissolved Solid mglL APHA 2540 E

r3 COD mglL l6 APHA, 5220 B

l.l BOD (3 days,27oC) mg/L 1.4 IS 3025, 1993

Chloride APHA,4500-CL-BI5 mg/L t93

l6 Total Alkalinity mglL 7t APHA 2320-8

t7 T. Hardness (as CaCO3) mClL APHA 2340.C

t8 Ca Hardness (as CaCOI) mg/L APHA 3500-Ca-B

l9 Mg Hardness (as CaCOs) mC/L APHA 3500-Mg-B

20 Oil & Grease APHA 5520.DmClL

2t Total Kjehdal Nitrogen mg/L APHA 4500-Norg-C

22 Turbidity APHA,2I3O-BN.T.U

23 Phosphate (as P) mg/L 0.14 APHA 45OO-P-D

24 Sulphate (as SOa) mg/L 62 APHA 4500-SO1-E

25 Ammo. Nitrogen (as NHr) mgL APHA 4500-NH3-F

26 Nitrite Nitrogen (as N02) mg/L 0.07 APHA 4500-N02-B

27 Nitrate Nitrogen (as N03) mg/L 0.21 APHA 4500-N03B

28 Fluoride (as F) mglL APHA 45OO-F-D

29 Sodium (as Na) mC/L APHA 3500-Na-B

30 Potassium (as K) mglL APHA 35OO-K-B

3l Chrornium 1as Crt6) mglL APHA 3500-Cr B

32 Boron (as B) mglL APHA 45OO-B-C

33 Faecal Coliform MPN/l00ml 94 APHA 9221-E

34 Total Coliform MPN/l00ml 350 APHA 9221-8

35 Bioassay Test o/o Survival APHA 89IO A-C

36

t/

l)rcparcd b1. €k{
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( t'llr':rl l'olluliolr ( onlrol lltutrtl
l{cgiorrlI l)ilrcloralt (( -cnlral)

" I'lrir cslr Illrau':rn"
I'trvar''rr"rrr l':rris:rr. 1,.-5. .\rcr:r ('okrnt'. Ilho;laI

l,l',t Re cognisc{t l ,xt)
'l csl llcport: lircsh \\.'irlrr' (l'hysico( hcnricaI Paranrttcr)

CUSTOMER COPY

iilASTER COPY.._

COPY FOR LAB UC*.*
LAB/06/TR-01

l-\\'/23-21/2tt

67

\.4

I'l'o.iecl Nlrrrre

iSaruplc llcscriptiou

l)ate of snml)le collcction

N(i l ( asc .\:rvarrl Ilivt r. I;rlaillur. l{:rjaslhan 'l'cst ltc;rorl No

Atvarrl llivcr Krishnal)ura (Jaon. []dlillur,
Rajastha n

l(cr;uisilion No.

Datc r8.08.2023r2.08.202.1

Date of samplc rcccillt t4.08.20t-l -I'ype of sample ( irab

Date of analysis I 4.08.2023 to I 8.08.202:l Sanrple collected by
I)r. Anoop Chaturvcdi (Sci. Il) &
Sunil Kolhatkar (Sl.A)

S.No. Parameters tln il Rcsult IVI ethod

I 'Ie mpcratu rc "(' 28
., Odour

l Appeararrcc

4 Colour Pt-Co Scale Clear APHA,2I2O-B
5 Residual Chlorine mg/L APHA 45OO-CI-B

APHA 45OO.O-C6 Dissolved Oxy'gen mglL 8.13

7 pH pH unit 7.71 APHA,4500H+B

ti Specific Oonductivity pmho/cm r 183 APHA 25IO B

9 Suspended Solids mglL APTIA 2540 Dl9
t0 Total Dissolved Solids mg/L 595 APTIA 2540 C

ll Total Solids APHA 2540 Bmg/L 6t4
t2 Fixed Dissolved Solid ntglL APHA 2540 E

APHA, 5220 Bl3 COD mglL t2
t4 BOD (3 days, 27"C) mg/L 2.7 IS 3025, t993

r5 Chloride ,mglL t94 APHA,4500-cL-B
l6 Total Alkalinity mgL 83 APHA 2320-8

t7 T. Hardness (as CaCO;) rnglL APHA 2340-C

l8 Ca Hardness (as CaCO:) APHA 3500-Ca-BrnglL

l9 Mg Hardness (as CaCOI) mg/L APHA 3500-Mg-B

20 Oil & Grease APHA 5520-DrnglL

2l Total Kjehdal Nitrogen mClL APHA 4500-Norg-C

22 Turbidity N.T.U APHA,2I3O-B
23 Phosphatc (as P) mglL 0.1 5 APHA 4500-P-t)

24 Sulphate (as SO1) mg/L 72 APHA 4500-SO1-E

25 Ammo. Nitrogen (as NH.1) mglL APHA 4500-NHr-F

26 Nitrite Nitrogen (as N02) mg/L 0.07 APHA 4500-N02-B

27 Nitrate Nitrogen (as N03) mglL 0.26 APIIA 4500-NO3B

28 Fluoride (as F) mSlL APHA 45OO-F-D

29 Sodiunr (as Na) mClL APHA 3500-Na-B

30 Potassiunr (as K) mglL APHA 35OO-K.B

3l Chromium 1as Cr*t') rngi L APHA 3500-Cr B

32 Boron (as B) mglL APHA 45OO.B-C

33 Faecal Coliform NIPN/l00ml 121) APIIA 9221-E

34 Total Coliform MPN/l00ml APHA 9221-8,130

35 Bioassay Test 7o Survival APHA 89IO A-C

36

37 n 11

Y
2

[)rcparcd b1
q*r

lvl ili n d (iiili'ii' T'1 i mie
'' 
f"notrtory Head
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( t'lllr':rl I'olluliorr ( orrtrol llo:rrrl
l{cgion:tl I)irccloralr (('eulral)

" l'arir cslt llh:rn'an"
I)trt':rr:rrulr l)arisar. l--5, ,\rcr:r ( irlonl, Bhopal

I'-l'.\ ll.ecogniscd l,al)
l'cst Rcporl:lirrsh \\'atcr { I'ht'sico('hcnrical Pararnctcr)

N(i'l' (lasc .\lyurtl llivrr. I lrllipur, lla.iasthan

(iurnaniya Nlllha a{ Krishnupura (Jaon,

tldaipur. Rajaslhan

CUSTOI\IER COPY \

T,IASTER COPY

COPY FOR LAB

t;\\'i2J-2Jl29Projccl Nanrc

Sanryrlc l)cscriplion

I)ale ol'sa le collcction

'l'cst Rcport No.

ILcquisition No 67

12.08.2013 l)atc r8.08.2023

I)atc ol'sarrJrlt rccei;lt ( irabt4.08.2023 'I'y;re of sample

Date of analvsis 14.08.2023 to I 8.08.202:i Sanrple collected by
l)r. Anoop ('haturvcdi (Sci. U) &
Sunil Kolhatkar (Sl-A)

S.No. Pa ra nretcrs Iinit Ilcsulf I\'l et h otl

I Temperature .,C 27

2 Odour

l Appearance

4 Colour Pt-Co Scale Clear APHA,2I2O-B
5 Residual Chlorine nrg/L APHA 45OO-CI-B

6 Dissotved Oxygen mglL 8.0 r APHA 45OO-O-C

7 pH pll unit 7 .71 APHA,45OOH+B

8 Specific Conductivity Fmho/cm APHA 25IO B

9 APHA 2540 DSuspended Solids mgL l4
r0 Total Dissolved Solids mg/L 298 APHA 2540 C

II l'otal Solids mgL 3t2 APHA 2540 B

t2 Fixed Dissolved Solid mgL APHA 2540 E

IJ COD mg/L l6 APIiA, 5220 B

l4 BOD (3 days.27"C) IS 3025,1993mg/L 3.3

l5 Chloride mglL 85 APHA,4sOO-CL-B

l6 APHA 2320-8Total Alkalinity mg/L 53

t7 T. Hardness (as CaCOI) mg/L APHA 2340-C

t8 Ca Hardness (as CaCO3) mdL APHA 3500-Ca-B

l9 Mg Hardness (as CaCOr) mg/L APHA 3500-Mg-B

20 Oil & Grease mglL APHA 5520-D

2l Total Kjehdal Nitrogen APHA 450O-Norg-Cmg/L

22 Turbidity N.T.U APHA,213O-B

23 Phosphate (as P) mg/L 0.1 5 APHA 45OO-P-D

24 Sulphate (as SOa) mg/L 3l APHA 4500-SO4-E

25 Ammo. Nitrogen (as NH.,) mgL APHA 4500-NH3-F

26 Nitrite Nitrogen (as N02) mg/L 0.0s APHA 4500-N02-B

27 Nitrate Nitrogen (as N03) mglL 0.21 APHA 4500-NO3B

28 Fluoride (as F) mglL APHA 45OO-F-D

29 Sodium (as Na) mgL APHA 3500-Na-B

30 Potassium (as K) mC/L APHA 35OO-K-B

3l Chromium ias Cr*('1 mdL APHA 3500-Cr B

32 Boron (as B) mgL APHA 45OO-B-C

33 Faecal Coliform MPN/l00ml 150 APHA 9221-E
34 Total Coliform MPN/l00ml 540 APHA 9221-8
35 Bioassay Test %o Survival APHA 89IO A.C
36

37 n

YI a

M i I i n d'[Ql rtra'rnN i mi e

LaboratorY Head

l)rcparcd bv ryt{'
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( crrtr':rl I'rrllulion ( ontrol lir:rrrl
ll.cgiolral I)irt'ctor-ale (( t'rrl rl I )

" l'trivcsh llhau an"
Parv:rl'lrln l'arisar. F.-5.,\rcra ( okrny. llhoglal

l.l'A Rceognisctl l.ab
-l'cst Rcporl:ltrcslr Wirlcr (l'ht'sico('hcnrical l'ararnclcr)

N(i-l' ('asc Aat artl llivcr, lirlaillur. l{ajaslhrrn

|U,STOIUER COPY

.'.qSTER COPY

COPY FOR I.AB

--.]f'r'o.icct Narnt r.\\'/23-2{/30

6"7

Milind R[fll\df"Nim1e
Laboratory Head

I 
Sanrl

l---
llle Description

Datc of saln c collcction

I)ate of analysis

S.No.

'l'esl llcyrorl No.

A:ryartl Riycr l)/S Ncar ( entral Public school

, Road Bri<lgc, Urlaipur. Rajasthrn
Il.r:r;uisition No.

I 2 .08.2021 Datc t8.08.2021

l)ate of samJrle receipt r4.08.2023 'l'ype of samplc ( irah

[)r. Anoop ('haturvcdi (Sci. l]) &
Surril Kolhalkar (SI-A)

14.08.2023 to I 8.08.202-l Sample collected by

Pa rameters t lnit Result N'lethorl

I 'I'cnrperatu re .,C 28

2 Odour

3 Appearance

4 Colour Pt-Co Scale clea r APHA,2l20-B
5 Residual Chlorine mg/L APHA 45OO-CI.B

6 Dissolved 0xygen mg/L 8.14 APHA 45OO-O-C

7 pH pH unit 8.01 APHA,45OOH+B

8 Specific Conductivity pmho/cm tl49 APHA 25IO B

9 Suspended Solids mg/1. l8 APHA 2540 D

l0 Total Dissolved Solids mgL 571 APHA 2540 C

il Total Solids m1lL 571 APHA 2540 B

t2 Fixed Dissolved Solid m9lL APHA 2540 E

l3 COD mglL l7 APHA, 5224 B

l4 BOD (3 daYs,27'C) mg/L 3.7 IS 3025,1993

l5 Chloride mglL r89 APHA,45OO-CL-B

l6 Total Alkalinity mglL 82 APHA 2320-8

t7 T. Hardness (as CaCO3) mglL APHA 2340-C

t8 Ca Hardness (as CaCO3) mglL APHA 3500-Ca-B

l9 Mg Hardness (as CaCO3) APHA 3500-Mg-BmglL
20 Oil & Crease mglL APHA 5520-D

2l Total Kjehdal Nitrogen milL APHA 4500-Norg-C

22 Turbidity N.T.U APHA,2I3O-B
23 Phosphate (as P) mg/L 0.16 APHA 45OO-P-D

24 Sulphate (as SOa) mglL APITA 4500-SO1-E94

25 Ammo. Nitrogen (as NH3) mglL APHA 4500-NH3-P

z6 Nitrite Nitrogen (as N02) mglL 0.07 APHA 4500-N02-B

27 Nitrate Nitrogen (as NO3) mglL APHA 4500-N03B0.25

28 Fluoride (as F) ntglL APHA 45OO-F-D

29 Sodium (as Na) mglL APHA 3500-Na-B

30 Potassium (as K) mglL APHA 35OO-K-B

3l Chronrium 1as Cr*6) mglL APHA 3500-Cr B

32 Boron (as B) mg/L APHA 45OO-B-C

33 Faecal Coliform MPN/l00ml APHA 9221-E120

34 Total Coliform MPN/l00ml 540 APHA 9221-8
35 Bioassay Test %o Survival APHA 89IO A.C

36

37 r\

l)rcparcd br ghT-
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( t'nlr-:rl l'olltrliolr ( onlrr>l Iharrl
llcgiorral I)irceloratc (( cntral)

" l';r rir csh llhas ;ru"
l'al'\'irr';rrarr l':rris;rr. 1,.-5. \rcra ('olonr,, llhollal

l.)l! \ I.lccoglriscrl l.ab
I cst Il.clrorl:\\'asle \\'rtcr (l'hr sico('hrlnical Paranrclcr)

STER COPY

.OPY FOR LAB

l.\\'/2-]-2"1/6 2I'ro.iccl \anre

Salrplt'l)escription

N(''l ('asc .,\avarrl l{ivcr. lirlaiprrr
Itaja sl ha n

'l'csl Rcllort No.

Nl/s 5 \l l.l). S'l P, Karz:rli. I lrlaipur
I{aj asl h:r n

Reqrrisitiorr No. 90

l)atc ol' srrnrplc collcctiou t2.08.2()2i Date I ti 0l{.2021

I)atc ol' sanrlllc receillt 14.01{.202i Typc ol'samplc (irah

Datc of annlysis I4.01t.2021 to I t{.08.2021 Sample collected by
I)r Anoop ('halurrctii (Sci. ll) & SLrnil

Kolhatkar (Sl-A)

S.No. Pa ra m ete rs Unit Ii.cs u lt Method

I
'l'unpcraturc .,(

2 Odour

-l A ppcarancc

4 (lolour' Pt-('o Scalc APltA. 2l20-B
5 Rcsidual Chlorinc nrg/[ APItA 4500-C]-B

6 [)issolvcd Oxl,gcn nrg/l APHA 45OO-O-C

pH pH unit 7.59 APHA,45OOH+B

lt Specilic Conductivity pmholcnl API]A 25IO B

9 Suspcnded Solids mglL t2 APHA 2540 D

l0 'lirtal Dissolvcd Solids mg/L APHA 2540 C

il 'I otal Solids mtr'L APIIA 2540 B

t2 Fixcd I)issolvcd Solitl mtr'L APHA 2540 E

t3 cot) mg/L l1 APHA, 5220 B

t4 BOD (3 days, 27uC) mglL 2.3 IS 3025, I993

t5 Chloridc m8/l- APHA.45OO-CL.B

t6 Total Alkalinity me/L APHA 2320-B

t7 'l'. llardness (as CaCO:) mg/1. APHA 2340.C

I8 Ca I laldness (as CaCOj) m8/t. APHA 3500-Ca-B

l9 Mg I lardness (as CaCOI) mg/l- APHA 3500-Mg-B

20 Oil & Grease mg/t. APHA 5520-D

2t 'fotal K.iehdal Nitrogen mgl. APHA 4500-Norg-C

22 'l'urbidity N.1'.tl APHA.2I3()-B
23 Phosphate (as P) mg/L APHA 45OO-P-D

24 Sulphate (as SOo) mC/L APHA 4500-SO4-E

25 Anrmo. Nitrogen (as NH3) mdL APHA 4500-NHr-F

26 Nitrite Nitrogen (as NOr; mg/L APHA 4500-N02-B

27 Nitrate Nitrogen (as NO3) mlL APHA 4500-NOrB

28 Fluoride (as F) mg/l- APHA 45OO-F-I)

29 Sodium (as Na) mg/l- APHA 3500-Na-B

.t0 Potassium (as K) mC/1, APHA 35OO-K-B

3t Chromium ias Cr*6) me/l- APHA 3500-Cr B

32 Boron (as B) rng/l- APHA 45O().B.C

JJ Faecal Coliform MPN/l00ml t2 APHA 9221-E

J4 Total Coliform MPN/l00ml 91 APHA 922I-B
35 Bioassay Test %o Survival APHA 89IO A-C

-l (r

it

\

NIiIind"KtlrnarrN imj
LaboratorY Head

l'rcpnrcd ,, gk-

-'rsioMERCOPY 
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i
a

'.USIOIT4ER COPY

.STER CCPY

COPY FOR LAB

l.'\\'/23-2'tlJ Ict Nanrt'

Slnrplc Descrigrlion

( ('nlr:rl l)ollulion ( orrlrol l}rarrl
l{cgional I)ircctorulc (( eutral)

"Parivcsh llhruau"
l'it11 avitr:tn l':rrisar. l:-5. .{rcra ('olonr. l}ho;lal

I:l'A llrcogniscd l.ab
I esf l{cylorl:liresh \\ irler (I'hrsico( hrnriclI t'araurclcr-)

I

Mitin j 'ti'ii'iii j;"kimle
LaboratorY Head

I'esl ltcllort No.N(i'l ( asr .\avarrl llivcr. I lrlaipur. ltajastlran

IIantlJtump ol Near ('l) school, Santlcshwar
N{ a h ittlcr, -l'enr grlc, I i rlrr i Jru r, llajastlr a n

llct;uisilion No. 67

D:rte of sanrplc collcction r2.08.2023 I)atc 18.08.2021

Date of sanrplc rcceipt ( irah14.08.2023 T1'pe of sa rn llle

Date of analysis
[)r. Arrool.r ('haturvcdi (Sci. I]) &
Sunil Kolhatkar (Sl-A)

I 4.08.2023 to | 8.08.2023 Sample collected by

S.No. Parameters tlnit Result Method

I Temperature "(l 28

2 Odour

3 Appearance

4 Colour Pt-Co Scale less Turbidit APIIA, ZI2O-B

5 Residual Chlorine APHA 45OO-CI.Bnrg/L

6 Dissolved Oxygen mdL APHA 45OO-O-C

APHA,45OOH+B7 pH pH unit 7.05

8 Specific Conductivity pmho/cm 938 APHA 25IO B

9 Suspended Solids mg/L r8 APHA 2540 D

t0 Total Dissolved Solids mglL APHA 2540 C474

ll Total Solids mg/L 492 APHA 2540 B

t2 Fixed Dissolved Solid mgL APHA 2540 E

t3 COD mg/L 4 APHA,5220 B

rs 3025, r993t4 BOD (3 days,27"C) mg/L

I5 Chloride mglL 97 APHA,4500-CL-B

l6 Total Alkalinity mglL 89 APHA 2320-8

l7 T. Hardness (as CaCOr) APHA 2340.CmgiL

l8 Ca Hardness (as CaCOq) mglL APHA 3500-Ca-B

l9 Mg Hardness (as CaCO.) mglL APHA 3500-Mg-B

20 Oil & Crease m9lL APHA 5520-D

2l Total Kjehdal Nitrogen mC/L APHA 4500-Norg-C

22 Turbidity N.T.U APHA,2I3O-B
23 Phosphate (as P) mglL 0.1 I APHA 45OO-P-D

24 Sulphate (as SOa) mglL 67 APHA 4500-S04-E

25 Ammo. Nitrogen (as NH.) mglL APHA 4500-NH3-F

26 Nitrite Nitrogen (as NOr) mglL 0.06 APHA 4500-N02-B

27 Nitrate Nitrogen (as N03) mgL 0.1 4 APHA 4500-N03B

28 Fluoride (as F) mglL APHA 45OO-F.D

29 Sodium (as Na) mC/L APHA 3500-Na-B

30 Potassium (as K) n'tglL APHA 35OO-K-B

3l Chromium 1as Cr''(') mdL APHA 3500-Cr B

32 Boron (as B) tttglL APHA 45OO-B-C

33 Faecal Coliform MPN/l00ml <l.g APHA 9221-E
34 Total Coliform MPN/l00ml l7 APTIA 9221-B
35 Bioassay Test %o Survival

36

37

l'}rcparcd bt, qh''

APHA 89IO A.C

%rqk.-k
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3TOMER COpY I
( crtlr':ll l'ollrrlion ( olrtrol lirarrl
Itegiott:tl l)ircrlorule (( entrul)

"l'arivcslr Bhau:tn"
l'ir11'ar'*r'an Pll'islr. I,--5" Arcra ('okrnl. llhoprrl

l . l'A Rccogn ise(l l .:l l)
'l'csl llr;xrrl : l'-rcsh Wa tcr' ( Ilhlsico( lrclnicitl P:t r:t ntctcr)

N(11' ( asr: .lar arrl Itivcr, tirlaipur'. ltajastlran

iSTER COPY

COPY FOR LAB

. I't r,.itc

)

; 
Sarrrlllc l)cscripl ion

l)rrlc ofsa c collection

I):rte of sanrplc

I)atc of analysis

I Nirrnc

F/LAB/C6lTR-01

v
M i I i n d"'Ktl ih ST.N i m1 e

LaboratorY Head

'l cst I{cporl No. h\\'/23-21t32

6'7
Borewell ol'Ncar (iirls lloslcl, Patori lYIarg
Scva Aashrarn (lirclc, [)rllillur, Ila.iaslhan

llcquisilion No

t2.08.2023 D:tlc r8.08.202i

I-ype of sample ( irahr4.08.2023

I 4.08.2023 to I 8.08.2021 Sample collectetl by
I)r. Anoop ('lraturvcdi (Sci. I:i) &

Sunil Kolhatkar (Sl.A)

S.No. Pa ra nreters tlnit MethodResu Il
I Temperatu re .,C 27

2 Odour

l Appearance

1 APHA,2I2O-BColour Pt-Co Scale Clea r
5 Residual Chlorine ntglL APHA 45OO-CI-B

APHA 45OO-O-C6 Dissolved Oxygen mg/L

7 pll pH unit 7.07 APIIA,45OOH+B

8 Specific Conductivity pmho/cm 1286 APIIA 25I O B

9 Suspended Solids mglL APHA 2540 Dt4
IO Total Dissolved Solids mg/L 642 APHA 2540 C

II Total Solids mg/L APHA 2540 B656

t2 Fixed Dissolved Solid rng/L APHA 2540 E

APHA, 5220 BIJ COD mg/L 4

l4 BOD (3 days,27"C) mglL rs 3025, r993

l5 Chloride mg/L 203 APHA,4500-CL-B

t6 T'otal Alkalinitv mg/L 92 APIIA 2320-8

17 T. Hardness (as CaCOr) mgL APHA 2340-C

l8 APHA 3500-Ca-BCa Hardness (as CaCO.,) mglL
l9 Mg Hardness (as CaCOq) mdL APHA 3500-Mg-B

20 Oil & Grease mglL APHA 5520-D

2l Total Kjehdal Nitrogen mgL APHA 4500-Norg-C

22 Turbidity N.T.U APHA,2I3O-B

23 APHA 45OO-P-DPhosphate (as P) mglL 0.13

z4 Sulphate (as SOo) mg/L 107 APHA 4500-SO4-E

25 Anrmo. Nitrogen (as NH3) mdL APHA 4500-NH]-F

26 Nitrite Nitrogen (as NOr) mglL 0.0 r APHA 4500-N02-B

27 Nitrate Nitrogen (as N03) mglL 0.04 APHA 4500-NO3B

28 Fluoride (as F) mg/L APHA 45OO-F-D

29 Sodium (as Na) mg/L APHA 3500-Na-B

30 Potassium (as K) mglL APHA 35OO-K-B

3t Chromium 1as Crt(') m9lL APHA 3500-Cr B

32 Boron (as B) mC/L APHA 45OO-B-C

33 FaccalColiform MPN/l00ml <1.8 APHA 9221-E
J.1 Total Coliform MPN/l00ml l7 APHA 9221-8
35 Bioassay Test 7o Survival APHA 89IO A-C

36

37 \\

i'rc;rarcd 
"t fu

I

I
I

308

618


