
In compliance of the Hon'ble NGT order in Execution Application 

No.38/2022 (In Original Application No. 165/2021) dated 30.04.2024, it 
is most respectfully submitted here with: 

1. The Hon'ble Tribunal directed to file the report in terms of the 

observations/ directions contained in the order, dated 30.01.2024. 
It is in that respect submitted: 

1.2 

2 

1.1 

3. 

The elevated boundary wall was constructed to support the steel 

fencing surrounding Laxmi Taal. The purpose of the said steel 

fencing was to ensure that the lake and water in it is not polluted 

with any waste being thrown in it as well as to avoid any kind of 

encroachment in the future. 

It is further submitted that in order to allow unhindered flow of 

water from the catchment area, 62 holes measuring 300mm x 

230mm were mnade every 40 meters. As the said holes have been 

made every 40 meters hence the flow of water is not hindered in 

case of flooding. Photographs are attached as Annex 1. 

It is also humbly submitted that a pathway has been made over the 

bund of the lake. During desiltation of the lake, excavated soil was 

used to create a bund around the pond. To reinforce this bund and 

to avoid any further siltation of the lake, a pathway was created 
which serves dual purpose of community participation as well as 

the enforcement of the bund. It is humbly submitted that the 
redevelopment plan of Laxmi Taal was placed before Hon'ble 

NGT which has been taken on record in the order in Original 

Application No. 165/2021 dated 25.01.2022. Before and after 

photographs are enclosed as Annex 2, 3 and 4. 

In order to restore water in the lake 4 MLD of treated water is 
being discharged in Laxmi Taal from the 26 MLD STP. No 
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4. 

untreated water is being discharged in the lake. The report of the 
surface water quality of the pond and outlet of 4 MLD tertiary 
treatment plant was submitted as part of the Report submitted 
before Hon'ble NGT in comnpliance with Execution Application 
No. 38/2022 (In Original Application No. 165 of 2021) dated 

10.10.2023. The outlet water of 4 MLD on testing was found to be 

within the parameters and limit specified by the MOEF&CC. In 
respect of the surface water of Laxmi Taal, total and fecal coliform 

levels in the surface water of Laxmi Taal were measured at 14,000 

MPN/100 ml and 7,000 MPN/100 ml, respectively as per the 
UPPCB report dated 02nd Feb, 2024. It may be noted that as per 

CPCB Envis (2012) report the average fecal coliform in Laxmi 

Pond water was recorded at 18000MPN/100ml which was much 

higher than the current level. However, it is to be noted that pond 

water is not meant for drinking purposes. A copy of the analysis 

report of the 4 MLD outlet water, surface water, and CPCB 

Envis (2012) report of the lake is enclosed as Annex 5, 6, 7 and 
8. 

That regarding the nature of the construction raised in the middle 

of the pond it is humbly submitted that the raised structure (Central 
Island) has been made with statue of Rani Lakshmi Bai of Jhansi. 

Since Laxmi Taal has been named after Rani Lakshmi Bai since 

historic times, it was made in commemoration of the legendary 
freedom fighter. aimed to inculcate a sense of pride among the 

citizens of Jhansi for the protection of the lake. It is humnbly 

submitted that the redevelopment plan of Laxmi Taal was placed 
before the Hon'ble Tribunal which has been taken on record in the 

order in Original Application No.165 of 2021 dated 25.01.2022. 

The said structure is raised on the pillars which does not affect the 
flow of water below it. Photographs of the Central Island is 

enclosed as Annex 9. 
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5 

6. 

7. 

Regarding the original size of the pond, it is submitted that as per 
Khasra/ Kahtauni, the pond area including the catchment area is 

33.068 Hectares and the present total area of the pond area 

including the catchment area is 33.068 Hectares hence there is no 

encroachment. Google Imagery of the Pond including the 
catchment area is enclosed as Annex 10. 

It most humbly submitted that as per the order of the Hon'ble 

NGT Court dated 03.01.2024, the report of the five-member 

internal committee constituted by the undersigned was considered 
inadequate. In order to comply with the directions of Hon'ble 

NGT, the undersigned requested the District Magistrate to form a 
committee in order to get a wholistic view and to find out any 
further scope of improvement. Thus the ten members committee 

was formed by the District Magistrate at the request of the 

undersigned; engaging the best possible experts available in the 

Jhansi district. Ten-member committee approval is attached as 
Annex 11. The water experts mentioned in the report are from 

Bundelkhand University which are as follows: 

a. Prof. M. M. Singh, Professor, Institute of Earth Science 

(Department of Geology), Bundelkhand University, Jhansi 

b. Prof. S.P. Singh, Professor and Head, Institute of Earth Science 
(Department of Geology) Bundelkhand University, Jhansi 

Research Paper by water experts are enclosed as Annex 12. 

It is again most humbly submitted that Municipal Corporation 
Jhansi and Smart City Jhansi is fully committed to the rejuvenation 
of Laxmi Taal. The renovation project of Laxmi Taal was 

undertaken by Jhansi Smart City Limited with the sole intention of 
protection and rejuvenation of this historic lake. 
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8 Jhansi Municipal Corporation is planting 1000 bird/environment 

9. 

10. 

friendly trees like Peepal, Pakad, Banyan, Jamun, Mango, etc. 

around the entire periphery of the lake along the boundary in order 
to ensure holistic ecological development of the lake and the plan 
for the rejuvenation was submitted before Hon'ble Tribunal which 

has been taken on record in the order in Original Application No. 
165 of 2021 dated 25.01.2022. Photographs are attached as 
Annex 13. 

Further, Jhansi Municipal Corporation and Jhansi Smart City 

Limited will abide by and comply with any direction given by this 
Hon'ble Tribunal for the rejuvenation and protection of the lake. 

In the order of the Hon'ble NGT order in Execution Application 

No.38/2022 (In Original Application No.l165/2021) dated 
30.04.2024 the Hon'ble NGT directed to file the report within 6 

weeks. However, in preparing the report and collecting supporting 

documents there has been a delay for which the undersigned seeks 

an unconditional apology from the Hon'ble NGT and humbly 

requests that the delay my kindly be condoned. 

Enclosure: As above 

(Satya Prakash) 

Municipal Commissioner 

Jhansi Municipal Corporation 
Jhansi 
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Annexure 1: 

Figure: Showing 300mm x 230mm hole in the wall 
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AnneXure 2: 

Figure: Showing Laxmi Taal before rejuvenation 

BEFORE 

BEFORE 
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Annexure 3: 

BEFORE 

BEFORE 

Figure: Showing preexisting bund before rejuvenation 
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AnnexXure 4: 

Figure: Showing pathway constructed over preexisting bund 
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Laxmi Talab 
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ADYA MANDIR. 
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report also contains photograph of Laxnmi Tal taken at the time of spot inspection which reveals 

that an clevates boundary wall to support the stcel fencing surrounding Laxmi Tal has bee 
constructed. The same is likely to cflect the catchment aren into the Tal and may have advers 
efliect on the survival of the Tal. Therefore, the Commissioner, Municipal Corporation, Jhansi 
is directed to submit the report in nespect of the construction of the clevated boundary wall and 
path way surrounding the buffer zone L.axmi Tal and its likcly adverse effect on the Tal or 
cxpected benefits there form," 

1 

3. si oaio fiz, sG 6 PMC, JSCL 

2. qHO�o S, fri, 4R ATH, f| (j-HGU) 

6 

Annexure 11: 

7. 
oto frie, sa ts PMC, JSCL (#EI) 
rTêra, Y- fafte, sifi (HG) 

10. I0 fafa qHR Vfta fasA, grgvs favataereu sYeli (Hc) 
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Abstract 

R. Singh 

A GIS-based Approach for Morphometric 
Analysis of Jamini Basin and Its 
Subwatersheds: Implication 

Jantii a tributary of Betwa River has Jamrar. Onri. 
Sajnam, Shanzad and Baragl five subwatershe s. The 

quantitative mophometric analysis of is subwatersheds 
was carried out by using advanced techniques of remote 
sensing and GIS. The linear, areal and relief parameters 
akong with hypsometric values were genented for each 
subwatershed of Jamini basin The remotely sensed 
Shutle Radar Topographic Mission (SRTM) Digital 
Elevation Model (DEM) data wih a capture resolution 
of 3.0 arc second and pixel resolution of 30 m were used 
to extract the drainage map, �ensity, contour, aspect and 
other maps, The mean bifurcatian ratio (3.79 to 5.04) of 
Jamini and its all subwatersheds indicate that the drainage 
is siucturally controlled. The Rho coeficient values 
reveal that the higher hydologic storage �uring the food 
and a decrease in the erosion during elevated �ischarge 
are observed in the basin. The drainage density (1.0 to 
I04) indicates that the basin is impermeable and shows 
kow groundwater starage capacity in hard rock granitic 
terrain. The fom factor (0.18 to 0.49) elongation and 

circulatory ratios inácate that the Jamini basin and 
subwalerheds arr significanily elongaed and show low 
peak fow of longer duration. The values of Ruggedne 
and Melon ruggedness number infer hat the basin is 
slightly r1gged and less prone to erosian and sediment 
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Annexure 12: 

basin is susceptible to moderate erosion and the hyps 
metric index values (0.49 to 0.50) imply that the basin has 
mature geoorphic lerrain with moxderately eroded 
landsc apes. 

Keywords 
Morphometric analysis Hypsometry Corelation 

matrix Jamini basin " Central India 

1 Introduction 

Morphometic paramelers reveal the quantitative evaluation 
of shape and size of landfons and characteristics of the 
basin (Hron 1945; Meltn 1958; Srahler 1964; Müller 
1953; Parta and Pareta, 11; Prakash et al. D16, 2019; 
Bhatt et al. 2017, 2020, Bhatt 2020) It can be de fined as an 
indic ator of landform stucture and hydrologic processes, 
erosional and physical properties of soil (Horton 1932; 194S: 
Strahler 1964; Smith 1950). Morphometric parameters 
determine dhe lithological and snuc tural centol on drinage 
and characteri stics of fuvial landsc upes (Pati et al. 2006: 
2008; Prakash et al. 2016; 2017; Pareta and Pureta 2011: 
Bhatt et al. 2017, 2020). The findings of mophometic 
anal ysis give infoma tion ahbout hytogeobgic and 
erosion-prone area and characters of surface and ground 
water potenti als ofa watershed (Aparna et al. 15). 

The morphotectonic and morphometric studies of ribu 
taries of the Ganga river have been done by everal 
researchers (Tangri 1992; Shukia et al. 2012). Contrary to 
his the mophometric and morphotectonic parametes of 
most of the tributaries of Yamuna particularty coming from 
Bundelkhand craton have not been sudied in detail ecept by few workers (Prakash et al. 2016; 2017; Paeta and Pareta 2011; 2012; Bhatt et al. 017, 2000; Bhatt 2020, Panda et al. 2019) Therefore, in present wok, the mophometic and hypsaonetric analysis has been carried out to explore the 

e Authals), usder exclusive liccnse to Spriage Nature Sngapore Re Lud. 2021 A. K. Shadilya d al. (eds). Gealogiral I and Geu-Enviranme nal Prxesses n Eur1h, Spriaya Naural Hazards, lips//dy/ 10 1097/978981-1641220 16 

Contd. 
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transport. The S-shaped hypsometric cuves show that the 
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INTRODUCTION 

ABSTRACT 

To eramine the hydrology and morphomeric analysis of Lakhari River which is a tribu ary of 
Dhasan rier of Benwa river system in Bundelkhand region of Utar-Pradesh and Madhya 
Pradesh We used Geo-Informarics techniques in order to examine the hydrology and 
morphomeic analysis. Morphometric analysis revealed that the Lakhari basin is 
ch°acterized by dendriric to sub-dendritric drainage panern. The development of saream 
segments in the basin area is afec1ed by rainfall. The area has undulaing terrine. The analysis 
shows that the total numbes as well as total length of streams segmes are maximum in firs 
order streams and decreases as he stream order increases. From the sudy it is clear tha the 
morphomeric analysis based on GIS techniques is very useful to underaand the prevailing 
Geo-hydrological characterisics and for watershed planning. 

KEYWORDS : Geo-informarics, Hydrology. Lakhari River, Dendriric, Morphomeiry 

Morphometry is the measurement and mathematical analysis of the configuration of the 
earth's sunface, shape and dimension of its landforms (Agarwal, 1998, Obi Reddy et al., 2002). 
So Morphome tric analysis is refermed as the quantitative evaluation of form characteristics of 
the earth surface and any landform unit. The composition of the stream system of a drainage 
basin is expressed quantitatively with stream order, drainage density, bifurcation ratio and 
stream length ratio Horton, 1945). It incorporates quantitative study of the various components 
such as, stream segments, basin length, basin parameters, basin area, altitude, of the land which 
indicates the nature of development of the basin. The morphometric analysis of the drainage 
basin and channel network play an important role to understand the Geo-hydrological behavior 
of drainage basin and Geomorphology etc. The relationship between various drainage 
parameters and aforesaid factors are well ecognized by many researchers (Horton, 1945; 
Strahler, 1957; Melton, 1958; Pakhmode et al., 2003; and Gangalakunta, 2004). Various 
important hydrologic phenomena can be corre lated with the physiographic characteristics of 
drainage basin as; size and length of the contributories etc. (Rastogi et al., 1976), relief and 
climate are the primary determinants of running waterecosystems functioning at the basin scale 
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ABSTRACT 

This study evaluated potential groundwater with toxic metals in and around an abundant granite mines in 

Jhansi. The pH values for ground waters were neutral, with a slight increase of the values in the mining areas 

Higher values of electrical conductivity were observed in the mine area. In these areas, groundwater contamination 
by Cd, Fe, and Pb were observed. Most of the toxic metals were decreased with distance from mines; some have 

decreased gradually near the adjoining residential areas which may due to mixing with metal-free waters 

parameters like EC, TDS, Turbidity, DO, TH were found more in mining site comparison to non-mining site. 

Key Words: Mining; Heavy metals; Groundwater and Bundelkhand region. 

RESUMEN 

This stuy evaluated potential groundwater with toxic metals in and around an abundant granite mines in 

Jhansi. The pti values for ground waters were neutral, with a slight increase of the values in the mining areas. 

Higher values of electrical conductivity were observed in the mine area. in these areas, groundwater contamination 

by Cd, Fe, and Pb were observed.. Most of the toxic metals were decreased with distance from mines, some have 

decreased gradually near the adjoining residential areas which may due to mixing with metal-free waters 

parameters like EC, TDS, Turbidity, DO, TH were found more in mining site comparison to non-mining site. 

Key Words: Mining; Heavy metals; Groundwater and Bundelkhand region. 

INTRODUCTION 

Mining affects water resources, both surface and groundwater, at various stages of life cycde of the mine 
and even after its dosure. The mining process itsetf, mineral processing sing operations, mine dewatering, seepage 
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Remote sensing and GIS based approach in morphometric 

analysis of Birma river basin (Central India). 

Enfoque basado en sensores remotos y SIG en el análisis 
morfométrico de la cuenca del rio Birma (India Central). 

P. Sharma, M. M. Singh, R. S. Chaurasia?, and Mohd. Sabir 
-Department of Geology, Bundelkhand University, Jhansi (U.P), India. 
ZIndian Grassland and Fodder Research Institute, Jhansi (U.P), India. 
Department of Geography, Vardhman College, Bijnor (U.P), India. 
Correspondence author: purugeo@gmail.com 

ABSTRACT 

Birma river basin lies between two states of India (Utar Pradesh and Madhya 

Pradesh). The parameters of Morphometric analysis were measured as Stream Order, 
Drainage Density, Stream Frequency, Bifurcation Ratio, Elongation Ratio, etc. Digital Elevation 
Model is downloaded from the USGS wetbsite. The results show that the Basin ranges from 

dendritic to sub-dendritic and is heterogeneous in texture and structurally controlled. The 
stream order ranges from first order to sixth order and the drainage density and elongation 
ratio is 1.23 and 0.59 respectively which specified that the basin is elongated in shape. The 
bifurcation ratio varies from 2.67 to 9.0 indicating that the basin has undulating topography. 
The analysis is contributed to understand watershed management sites for the conservation 
of soil and water. Assessment of these parameters ultimately gives information for the 
arrangement of sustainable water resource development and its management for the local 
people residing nearby the river. 

Keywords: Birna River Basin, Digital Elevation Model (DEM), Geographical Information 
System (GIS), Morphometric analysis, Remote Sensing. 

RESUMEN 

La cuenca del rio Birma se encuentra entre dos estados de la India (Uttar Pradesh y 

Madhya Pradesh). Los parámetros del análisis morfométrico se midieron como Orden de la 
corriente, Densidad de drenaje, Frecuencia de la corriente, Relación de bifurcación, Relación 
de alargamiento, etc. El modelo de elevación digital se descarga del sitio web del USGS. Los 

resutados muestran que la Cuenca varía de dendritica a subdendritica y es heterogénea en 
textura y estructuralmente controlada. El orden de las corrientes varía de primer orden a 
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ABSTRACT 

Soll erasion is a major consequence which usually reduces 
soll prod activity. The identiflcation of its susceptibie zones is 
eSseatisl im order to sppBy preventive messures in any basin. 
A detailed morphometric ersluation of Ami rtver basin is done 
s0ng Shuttte Radar Topography Mission (SKTM) dats of 3Orn 
resolution. Techaique for order of preference by similarity to 
ideal solution (TOPSS) and analy tic hierarchy process (AHP) 
based prioritization and characterizatio0 of sub-watersheds is 
0mportant to plan and manage the nstural resources of a 
reglon Tota! 18 sub-watersbeds with an outiet having 4 order 
drainage were selected for the prioritization purpose for sol 
erosion suSceptiblity zoaes with the bedp of 10 morphometric 
parameters. The sub-watersheds were ordered from SW-I to 
SWIVL In this egard, SW-XVhs the highest priority (0.628) 
and higher soid erosion while SW-XVIII (0.317) has lowest 
conditioas for soil erosion. 

Varioas tectonie and sinosity retated parameters are calculated 
nd analyzed ike bypsometric integral (049), asymmetrie factor 
(50.1) and transverse topographic symmetric factor suggesting 
Good ymetry of basin with no tectonie tit. The vaiue of standard 
sinoosity tndex (1.2) sEgests that Ami river is naturalty siouous 
strean Morphoanetric parameters suggest less structurally 
controlled and normal category of the basin. The basin has coarse 
textere of drainage with highly suspect to soil erosion and high 
Fus oft. 

NTRODUCTION 
Soil is a naturally occuring resource and valuable for all the biotic 

components (Aneri et al. 2018). For its assessment, it is necessary to 
conduct managemeat plans which can deal with the determination of 
soil erosion prone regions at mcro and micro scale (Alexakis et al. 
2013).Rivers are the nos promnent geomorphic systems of landscape 
(Vrms et al. 2020) which prompts morphometric change in any basin 
and transport of sediments in its furvial process (Chopra et al. 2005). 
Morphoaetry based evaluation of any basin provides information about 
che stape (eloagated or circula) and size (total are), altiude, slope 
and iver basin charsateristics (Romshoo et al. 2012) This informstion 

about iver basin s usefui in planning snd mansgement of water 
resources, soil erosioD and msoy more (Nag and Chakraborty 2003). 

0016-7622/2022-98-3-4236 L.00 O GEOL. SOC. INDIA 

RS technique with GIS is convenient tool, being commonly used on 
the hydrojogical analysis of basin. The entire basin with existing 
streams is delinested in GIS emvironment using ArcGIS software. 

The plausible expression of the hydrological characteristics was 
first proposed by Horton(945) through mathematical and theoretical 
observations. He concluded a valid Dumber of mathematical 
relationships and later developed laws for the river netwoks (Zavoianu 
1985) These laws were furher revised and modified (Schumm i956: 

Morisawa 1957: Melton 1958; Srahler 1964) Tectonic movement 
controis the drainage pattern and landform evolution (Ouchi, 1985: 
Radhakishna 1992: Sinha and Roy 2001; Flores-Prieto et al. 2015; 
Kothyari et al. 2019; Das 2020). Different researchers have perfonmed 
mophotectonic anslysis by using remote sensing and GIS technique 
(Bhatt et al. 2017; Bhatt et al. 2014). In Lectonic geomorphology, iver 
basin analysis is a fundamental approach for investigating and 
interpreting tectonics (Kothyari et al 2017; Yadav and Singh 2021 ). 
Drainage ntwork indicates the loxal or regional tectonc framework 
as the river follows weak zones of rocks (fracture zODes) and fault 

lines (Kandregula et al. 2019). 
Two important methods namely TOPSIS and AHP are uset in the 

present paper to prioritize indices. The method of AHP, initially 
presented by Saaty (1988), is a flexible method which is based on the 
hierarchical suructure for determining and compiting the proritization 
for logical compatiblity of judgments. It is also used for solving many 
complex problems related to decision making (Chan and Kumar 2007: 
Pishyar et al. 2020). Hwang and Yoon was the first to develop TOPSIS 
ia the year i981. 

In eighteen seleced fourth order wise sub-wale rsheds, 
prioritization is done using ten morphomenc parameters vIz. stream 
frequency, texture ratio, shape factor, length of oyertand flow etc. These 
parameters help to find out the high, moderate snd low sol erosion 
zones. For the sinuosity analysis, various indices like topographic, 
hydraulic and standard sinuosity indices along with valley and channel 
index are cakcutated The present study, hus, foxuses upon the analysis 
of sol erDsion in the drainage basin with MCDM and to analyze the 
tectonic implications on the Ami iver basin. 

STUDY AREA 
Geographically, Ami river basin is extends from 26*3 I'N o 

27 15'N and 83°26E to 83°35E (Fig. I. Ami nver whch flows 
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