
orqto-q uqn q=T s{aTs' qqq, qqq-tqr. frcrd
wiro 7yr5-3 7 104 / 2017 / 1o-tt 7 to 71239
qft,

frqrq,ffiaF?/rl
fr ffiq ws-q,
cq qnft-fte-o (cw.fr)
qrrf, sftFTq, qqfs{ur cc qs wdqrq cRq-d-{ riTrdq,
Skir qqtq-rur q-+c, oi-ffi.
+r-{r.r tc, T{ ffi-rroooe

ftqq:-fumT so-s-sr S effi'T oTisfuqr quq{ Rffi cft#s-{r d H"r fu s+.oo

. t:d{r e-t.1fr qf, frsrgn f+qr.r o.} sq-*q w ti sre-(lgfl{;-qffi s*Fn, q-qIfiur T{ cq qE-drg qRddq q-flilq, gPcqr qqlTsq rraq,
crfrrrq, fiwFr i)-€, q-i ffi or cd n. a-ss/zore-rc R. 1.1.06.201e

q-di-{s, -o-

frq"n-rdd s-mrrr fr snfi $-{-6-r{ S s-m .{sFffl .'e Eo, 06 fe-€di qi
qno.rfr qr$ .r{ t I erTc-d ilqr qB rr{ qnorfr FqrjHR }fuo B ,-

erd
fi.

vrd o-r fq-+qq srd ol crm{

I The User agency has not submitted an
undertakings of conditions No. (i), (iii), (xv),
(xvii), (xviii), (xix), (xx), (xxi), (xxii), (xxiii),
(xxiv), (xxv), (xxvii), (xxix), (xxx), (xxxi),
(xxxii), (xxxiii) and (xxxiv) of the stageJ
approval letter dated 03.07.2018.

Tia Tq_*:i eivr urfr W@
afi vrd mqio til, (iii), (xv), (xvii),
(xviii), (xix), (xx), (xxi), (xxii), (xxiii),
(xxiv), (xxv), (xxvii), (xxix), (xxx),
(xxxi)., (xxxii), (xxxiii) and (xxxiv) d
{iriET it ql'iqo rftetT ERT qurT q:{ rqd
fuqr rrqT t, $ qRRre-r d $dq ti

2 The site Inspection Report as carried out by
the Regional office, Bhopal for removal ofthe
Enccroachments in the area of sub-mergences
and on the non-forest land proposed for
compensatory Afforestation has not been
submitted by the qtate Govemment.

3TE'qm €wtT ERr ffiG-B
Ft "f"* s-irg .d tk a-r 1fr or
ffiem t'sa 3rffi EnT ft{io" .13.

oq.zots til fu-qT rqT tt frfraq t
srw 1fr oTRm-q"r 5w q{ q-$t

3 The Copy of approved R & R plan has not
been submitted by the state Govemment.

{fl R-g d s-dtTl ffi_ffi EriT
3ttFkT ft-{rqr rrqr * fu $r. fiffi
qRld-dc, t qr, 3rrerr{ ,rorc qq t on
G t ffi qf.,q sqtnf{ o1 ffi d
3tgst{ gonquT 6l grrdrq fu-qr ur Tf,r
B l ero: rovq d furfr rox or q3irqw
aR-o c ei-i d orr"r n a n pLn otl
emeq*lr c-fr Br I

4 The Copy of approved Catchment Arei
Treatment (CAT) Plan has not been submitted
with the commensurate funds of Catchment
Area Treatment (CAT) Plan by the State
Govemment. Further the funds may be
deposited into accorurt of CAMPA through
e-po4al.

oi]-i{6 Titen fliT q-d.lE"t B'[str-E
(CAT) Plan u-*ga fuw rrqt t fu-sft1
sfr qRfue-z ti sa-c t'I
{s (CAT) plan +t n-o461 616
rfsd orEqffi iliT qffi o1 .rg't
|M c'fr qRRrE-3 tt ria-.c Br
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orf,: Grgt)Er t fr rf,{q fr orffio. ffi iilr$ o.-{i oT o.- stl

1. Uq q{ T{-{sro', (ff+) eus-+r g.tr ran-sqr, qer}-ArTt
2 q-{q-sflfuflfr, rrFIrq fi q!-sd, Elsfl., qt4q-Ayrl
s. ordqm{ ffi, q-a sstr{ dqFT, E-u-s{r, qtqq,iyr 

I

of srk qa-{rQJ er}R-ot /)
4Torl-v

srr{ cqrq Tqq qc *km-o (n_u_ou)
qqy-{sT, ricrd

5 The Copy of wildlife Conservationllan as
approved by the competent authority has not
been submitted with the commensurate funds
of Wildlife Conservation plan by the State
Govemment. Further the flrnds may be
deposited into account of CAMpA through
e-portal,

ffi
Conservation plan tqR fucr .rqr e.
fuH-+1cft qRftre-+ il €a.e B-l
Sfl wildlife Conservation plan 6I
srJfqi gw eem"t ufuteo (cwrw)
qrir Es cwm e1 c-{fr d fuqr rrqr tj
*ssie q,1 cfu cRRrE-s +f da.c Br
olrilq-o Ti{w Anr wildlife Conservation

llryr sn vRr v. rs,oz,ao4l- ffi
+8d d mqq t Errrr EF'r ff rr{ * r

6 The approved detailed la"dnse plafihowing
the command area, canals, submergence arei
etc. in both hard & soft copy may be provided
for fudher oonsideration of the proposal in the
Ministry.

3rTilffi'\i\eff ilT land use olan gR-d
fu-qr qqr B, M sfr qRRrrd-o'tt
c-tr{ tt
Slrf(fr mTer RI{I command are4 canals,
submergence area etc. o) s#i srdT
ur,tfu* rqo fu-qr rTqT B. M
qfufufr qRftre-z +f qira"r tr

i+aFq:-sq-0ffirgHR r

,*"%H*r
3rqr stlrq 5q.T{ $Uro (n_nev)

qqreyr, +qrd
Y.^;mro7p-3/ 104 /2017 / 10-11 / 10/la3{
qfrfrE:- dqrd, tori-6o lloqf z\
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OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION. KHANDWA

Undertaking point no. (i)

In pursuance to the condition given vide MoEF F. No.8-35/2018/FC New Delhi Dated

03.07.2018 for Aulliya Tank District Khandwa Water Resources Department of M.p.

hereby submit the undertaking that the Legal status of the diverted forest land shall

remain unchanged.

re-d-'
sub offital officer

Water Resources SubDivision
No.02 Khalwa

(A.K.JAtN)

Executive Engineer
Water Resources Division Khandwa



OFFICE OF THE EXECUTIVE ENGINEER.
WATER RESOURCES DIVISION. KHANDWA

Undertaking point no. (iii)

In pursuance to the condition given vide MoEF F. No.8-35/2018/FC New Delhi Dated

03,07.2018 for Aulllya Tank District Khandwa Water Resources Department of M.P.

he.eby submit the undertaking that the 30families which are residing in the area of sub-

mergence would be relocated in accordance with th; National Rehabilitation Policy.

, \) ./€^q
sub Dffsiondlofficer

Water Resources SubDivision
No. 02 Khalwa

{A.K.JArN)
Executive Engineer

Water Resources Dlvision Khandwa



OFFICE OF THE EXECUTIVE ENGINEER'

urrn nesouncEs DlvlsloN, KHANDWA

Undertaking Point no. (xv)

|npursuancetotheconditiongivenvideMoEFF'No.8.35/2018/FcNewDe|hiDated

03.07,2018 for Aulliya Tank District Khandwa water Resources Department of M P'

herebv submit the undertaking that the qser agency shall obtain the environment

clearance as per the provisions ofthe environment (Protection)Act' 1986' if required'

- D-
eq6{

sub Di\ftional Officer

Water Resources SubDivision

No.02 Khalwa

(A.K.lAlN)

Executive Engineer

Water Resources Division Khandwa
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OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION, KHANDWA

Undertaking point no. (xvii)

ln pursuance to the condition given vide MoEF F, No, 8-35/2OLS/FC New Delhi Dated

O3,07.2O!8 for Aulliya Tank District Khandwa Water Resources Department of M.P.

hereby submit the undertaking that the state Government shall ensure that the forest

land located between FRL and the FRL-4 meters may be afforested by planning

appropriate indigenous tree species.

&*d-
sub dffiilt ofiicer

Water Resources SubDivision
No. 02 Khalwa

(A.K.JAtN)

Executive Engineer
Water Resources Divlsion Khandwa
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OFFIGE OF THE EXECUTIVE ENGINEER'
WATER RESOURCES DIVISION, KHANDWA

Undertaking point no. (xviii)

ln pursuance to the condition given vide MoEF F. No. 8-35/2018/FC New Delhi Dated

03.07.2018 for Aulliva Tank District Khandwa Water Resources Department of M P'

hereby submit the undertaking that the User Agency shall carry out muck\slit disposal at

pre-designated sites in such a manner so as to avoid its rglling down

suoMtori"",
Water Resources SubDivision

No.02 Khalwa

(A,K.lAlN)

Executive Engineer

Water Resources Division Khandwa
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OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION. KHANDWA

Undertaking point no. (xix)

In pursuance to the condition given vide MoEF F. No.8-35/2018/Fc New Delhi Dated

03.07.2078 for Aulliya Tank District Khandwa Water Resources Department of M.P.

hereby submit the undertaking that the dumping area for muck\slit disposal shall be

stabilized and reclaimed by supervision of state forest department. Retaining walls and

terracing shall be carried out to hold the dumping materials in place. Stabilization and

reclamation of such dumping sties shall be completed before handing over the same to

the state forest department in a time bound manner as per plan. N

/- - t,, twufana,Dd V u-
sub Di*g6;tlcfficer (A.K.JA|N)

Water Resources SubDivision Executive Engineer
No.02 Khalwa Water Resources Division Khandwa
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OFFICE OF THE EXECUTIVE ENGINEER'

wlieniesouncEs DlvlsloN, KHANDwA

Undertaking Point no. (xx)

|npursuancetotheconditiongivenVideMoEF.F'No.a35|2o7a/FcNewDe|hiDated

03.07,2018 for Aulliya Tank District Khandwa Water Resources Department of M P'

' herebv submit the undertaking that the user agenry shall undertake afforestation along

the periPhery ofthe reservoir'

,roo,uffinn",
Water Resources SubDivision

No. 02 Khalwa

Executive Engineer

Water Resources Division Khandwa
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OFFICE OF THE EXECUTIVE ENGINEER,

wATER RESOURCES Dlvlslot{r4l4l{DJry4

Undertaking Point no. (xxi)

ln pursuance to the condition giv€n vide MoEF F No 8-35/2018/FC New Delhi Dated

03.07.2018 for Aulliya Tank District Khandwa \iVater Resources Department of M P'

- herebv submit the undertaking that the user agency shall provide free water for the

forestry related Projects

subD'Morfice,
water Resources subDivision

No.02 Khalwa

(A.K.JAlN)

Executive Engineer

Water Resources Division Khandwa
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OFFICE OF THE EXECUTIVE ENGINEER'

wliei nesouncEs DlvlsloN, KHANDryA

lnpursuancetotheconditiongivenvideMoEFF.No.8-35/2018/FcNewDelhiDated

03.07.2018 for Aulliya Tank District Khandwi Water Resources Department of M P'

herebvsubmittheundertakingthattheLayoutp|anoftheproposalshal|notbe

Undertaking Point no. (xxii)

changed without the prior approvalofthe Central Governmenq

r- ^4 ,'/
sro oiuffiffific"'

Water Resources subDivision

No.02 Khalwa

(A.K.JAIN}

Executive Engineer

Water Resources Division Khandwa



OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION, KHANDWA

In pursuance to the condition given

03.07.2018 for Aulliya Tank District

hereby submit the undertaking that

the forest land.

aa.r*oV
sub DiJb:i{ffifbfficer

Water Resources SubDivision
No.02 Khalwa

Undertaking point no. (xxiii)

vide MoEF F. No. 8-35/2018/FC New Delhi Dated

Khandwa Water Resources Department of M.P,

the No labour camp/huts shall be established on

^ N*-
vd"'
(A.K.JAlN)

Executive Engineer
Water Resources Division Khandwa
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*T{lRl?:JIF5€8Y"1'J5ii:'l]:-"tu4

Undertaking Point no' (xxiv)

fn pursuance to the condition given vide MoEF F No S-35l2o78lFc New Delhi Dated

03.07.2018 for Aulliya Tank District Khandwa Water Resources Department of M P

hereby submit the undertaking that the forest land shall not be used for any purpose

other than that specified in the proposal and under no circumstances be transferred to

any other agencY, department or person'

suroi'&#-ti"",
Water Resources subDivision

No.02 Khalwa

(A.K JAIN)

Executive Engineer

Water Resources Division Khandwa



It-

OFFICE OF THE EXECUTIVE ENGINEER'
WATER RESOURCES DIVISION' KHANDWA

Undertaking point no' (xxv)

tn pursuance to the condition given vide MoEF F No. 8-35/2018/FC New Delhi Dated

03.07,2018 for Aulliya Tank District Khandwa Water Resources Department of M P'

hereby submit the undertaking that the Felling of tress on the forest land being diverted

shall be reduced to the bare minimum and the tress should be felled under strict

supervision of the State Forest Department.

'.\/*^,M-
s'rb Dilj$dfa{ officer

Water Resources SubDivision
No.02 Khalwa

{A.K.JAlN)
Executive Engineer

Water Resources Division Khandwa
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OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION, KHANDWA

Undertaking point no' (xxvii)

In pursuance to the condition given vide MoEF F No 8-35/2018/FC New Delhi Dated

03.07,2018 for Aulliya Tank District Khandwa Water Resources Department of M P'

hereby submit the undertaking that the User Agency in consultation with the State

Forest Department shall create and maintain alternate habitat/home for the avifauna,

whose nesting tress are to be cleared in this project Bird nests artificially made out of

eco-friendly materials shall be used in the area, including forest area and human

settlements, adjoining the forest area being diverted for the pro.iect

eA-
sub D.i!i4Uii:J officer

Water Resources SubDivision
No. 02 Khalwa Water Resources Division Khandwa

(A.K.JArN)

Executive Engineer
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OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION, KHANDWA

Undertaking point no. (xxix)

tn pursuance to the condition given vide MoEF F. No. 8-35/2018/Fc New Delhi Dated

03.07.2018 for Aulliya Tank District Khandwa Water Resources Department of M.P. hereby

submit the undertaking that the User A€ency shall provide alternate fuels to the labourers and

the staff working at the site so as to avoid any damage and pressure on the nearby forest areas;

fa"e+
sub Divi:€fi:T-6ffice r

Water Resources SubDivision
No. 02 Khalwa

(A.K.JArN)

Executive Engineer

Water Resources Division Khandwa



\s

*T{JR1?Uil'-5I58Y"1'JE-T-"'lX"Bft ^

In pursuance to the condition given vide MoEF F No 8-35/2018/FC New Delhi Dated

*.t.roril", or,"ua Tank District Khandwa water Resources Department of M P hereby

submit the undertaking that the State Government shall maintain the character of the prolects

as an irrisation project and to ensure continued o:":lt,t: ::^"-j::T"J::::"t"TltilHl"t

Undertaking Point no' (xxxi)

i:ilr::'::J":'J;;il""' t."' inl o,o:*t tor industriar project wrrr be permitted in ruture'

.a ^! ,-
suu ffi-t ofri.e,

Water Resources SubDivision

No. 02 Khalwa

Executive Engineer

Water Resources Division Khandwa



OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION, KHANDWA

Undertaking point no. (xxxii)

In pursuance to the condition given vide MoEF F. No. 8-35/2018/FC New Delhi Dated

O}O7.2O18 for Aulliya Tank District Khandwa Water Resources Department of M P hereby

submit the undertaking that the Any other condition that the concerned Regional office of this

Ministry May stipulate, from time to time in the interest of conservation, protection and

development of forests & wildlife.

(A.K.JArN)

Executive Engineer

Water Resources Division Khandwa
Water Relources SubDivision

No.02 Khalwa



t)

OFFICE OF THE EXECUTIVE ENGINEER,
WATER RESOURCES DIVISION, KHANDWA

Undertaking point no. (xxxiii)

tn pursuance to the condition given vide MoEF F No. 8-35/2018/FC New Delhi Dated

03.07.2018 for Aulliya Tank District Khandwa Water Resources Department of M.P hereby

submit the undertaking that the User Agency shall submit the annual self-compliance report in

respect of the above condition to the State Government concerned Regional Office and this

Ministrv bv the end of March of every year regularly and.

suaojffioni"u,
Water Resources SubDivision

No.02 Khalwa Water Resources Division Khandwa

(A.k.JArN)

Executive Engineer



OFFTCE OF THE EXECUTIVE ENGINEER'
WATER RESOURCES DIVISION' KHANDWA

Undertaking Point no. (xxxiv)

In pursuance to the condition given vide MoEF F No 8-35/2018/Fc New Delhi Dated

03.07.2018 for Aulliya Tank District Khandwa Watdr Resources Department of M P hereby

submit the undertaking that the User Agenry and th€ State Government shall ensure

compliance to provisions of the all Acts, Rules, Regulations, Guidelines' relevant Hon'ble Court

order {s) and National Green Tribunal (NGT) Order(s) if any, pertaining to this project for the

time being in force, as applicable to the project'

/a"a{-
sub Djlisl6al/officer

Water Resources SubDivision

No.02 Khalwa

(A.K.JAlN)

Executive Engineer

Water Resources Division Khandwa
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1. CATCHMENT AREA TREATMENT PLAN 

1.1 Introduction 

It is a well-established fact that reservoirs formed by dams on rivers area subjected to sedimentation. 

The process of sedimentation embodies the sequential processes of erosion, entrainment, 

transportation, deposition and compaction of sediment. The study of erosion and sediment yield from 

catchment is of utmost importance as the deposition of sediment in reservoir reduces its capacity, thus 

affecting the water available for the designated use. The eroded sediment from catchment when 

deposited on streambeds and banks causes braiding of river reach. The removal of top fertile soil from 

catchment also adversely affects the agricultural production and growth of plants Another crucial factor 

that adds to the sediment load and which contributes to soil degradation is grazing pressure.  

The lack of proper vegetal cover is a factor to cause degradation and thereby results in severe run 

off/soil erosion, and subsequently premature siltation of the reservoir. Thus, a well-designed Catchment 

Area Treatment (CAT) Plan is essential to ameliorate the above-mentioned adverse cause and process of 

soil erosion. The catchment area treatment involves the understanding of the erosion characteristics of 

the terrain and suggesting remedial measures to reduce the erosion rate. For this reason, the catchment 

of the directly draining rivers, streams, tributaries, etc. are treated and the cost is included in the project 

cost. 

The pre-requisite for a watershed management is the collection of multipronged data e.g., geology, 

geomorphology, topography, soil, land use/land cover, climate, hydrology, drainage pattern, etc. The 

multi-pronged data generated from various published sources and actual data collected from these 

watersheds on the above-mentioned parameters forms the basis of the Action Plan for Catchment Area 

Treatment is presented here. 

Catchment Area Treatment (CAT) plans for the free draining catchment area of the proposed project has 

been prepared for areas with high soil erosion intensity. The CAT Plan targets towards overall 

improvement in the environmental conditions of the region. All the activities are aimed at treating the 

degraded and potential areas with severe soil erosion. The plan provides benefits due to biological and 

engineering measures and its utility in maintaining the ecosystem health. The plan with objectives 

addresses issues such as prevention of gully erosion, enhancing the forest cover for increasing soil 

holding capacity; and arresting total sediment flow in the reservoir and flowing waters.   

1.2 Objectives 

Integrated watershed management plan minimizes the sedimentation of reservoir. The main aim of the 

Catchment Area Treatment Plan is to rejuvenate various potential and degraded ecosystems in the 

catchment area for longevity of the reservoir storage capacity. For this purpose, the action plan has 

been prepared with the following objectives:  

1 To facilitate the hydrological functioning of the catchment and to augment the quality of water of 

the river and its tributaries. 

2 Conservation of soil cover and to arrest the soil erosion, floods and siltation of the river along with 

its tributaries and consequent reduction of siltation in the reservoir of the project.  
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3 Demarcation of the priority of watersheds for treatment based on soil erosion intensity in the 

catchment area. 

4 Rehabilitation of degraded forest areas through afforestation and facilitating natural regeneration 

of plants. 

5 Mitigation of landslide, landslip and rock falls. 

6 Soil conservation through biological and engineering measures to reduce sediment load in river 

and tributaries, incidentally improving the quality of water. 

7 Ecosystem conservation resulting from increased vegetal cover and water retaining properties of 

soil. 

1.3 Catchment Area 

Ghorpachhar River originates at an EL 679 m and travels southwest of the Chota Tawa sub basin 
and in Narmada Basin.  It has a length of 23.8 km before it’s reaches to Aulliya Dam proposed project 
site at the village Roshani.  Then the river Ghorapachar travels another 30.8 Km and confluences with 
Chota-tawa and to the Indra Sagar Projcets.   
 

1.4 Free Draining Catchment 

CAT Plan has been formulated for free draining catchment i.e. up to the proposed Aulliya Project 
on Ghorapacchar River. Free draining catchment area for this CAT Plan is 108.208 sq km. The 108.208 
sq.km area draining catchment of Aulliya Medium Project. The intercepted catchment area is 11.015 
Sq.Km. Net Catchment area of project is 97.193 Sq.Km. Also illustrated in Table 1.1 
 

The basin characteristics of different sub-watersheds are illustrated in Table 1.2, the satellite 

imagery of the free draining catchment is presented in Figure 1.1, and the mosaic map of sub-watershed 

location is shown in Figure 1.2. 

 
Table – 1.1: Aulliya Project Area Details 

 

S. 
No

. 
Particulars Value 

1 Gross catchment Area 
108.208Sq.k

m 

2 Intercepted catchment Area 11.015 Sq.Km 

2 Net catchment Area 97.193 Sq.Km 

3 
Designed flood ( Estimated 

SPF) 
1073.63 
Cumecs 

4 Net 75% dependableyield 20.870 MCM 

5 Full reservoirlevel(FRL) 355.00.M 

5 Tank Bundlevel(TBL) 358.00. M 
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Table 1.2: Basin Characteristics of Different Sub-watersheds 

S. 

No. 
Sub-watersheds Total catchment area (SqKM) 

1 WS01 0.39 

2 WS02 0.69 

3 WS03 20.93 

4 WS04 0.47 

5 WS05 1.66 

6 WS06 0.64 

7 WS07 0.09 

8 WS08 1.03 

9 WS09 0.24 

10 WS010 2.88 

11 WS011 0.38 

12 WS012 2.51 

13 WS013 5.5 

14 WS014 0.42 

15 WS015 0.3 

16 WS016 0.13 

17 WS017 0.34 

18 WS018 0.26 

19 WS019 22.29 

20 WS020 6.95 

21 WS021 0.24 

22 WS022 3.81 

23 WS023 2.04 

24 WS024 0.43 

25 WS025 0.83 

26 WS026 0.33 

27 WS027 0.62 

28 WS028 0.14 

29 WS029 4.26 

30 WS030 0.62 

31 WS031 7.23 

32 WS032 0.81 

33 WS033 1.24 

34 WS034 1.82 

35 WS035 12.23 

36 WS036 3.56 

 Total 108.31 
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Figure 

1.1: FCC Map of Catchment Area 

 

Figure 1.2: Mosaic Map Showing Location of Sub-watersheds 
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1.5 Topography 

The project catchment area is hilly and nearby 65% of catchment is covered by forest of deciduous dry 

type with Teak and Mixed type. 

Total Catchment area of project is 108.208 Sq. Km and there are 3 proposed minor proposed on the 

upstream of this project. The drainage map of the catchment is shown in Figure 1.3. 

Figure 1.3: Drainage map of the catchment. 

1.6 Soil 

Soil Erosion and Forest Area Coverage:  
Soil erosion in the Chota Tawa region is a not problem, as the catchment area is bounded dense 

forest area, which results has no loss of soil fertility and no such increased sediment load in the rivers.  
 

Therefore, it is not required to e proper maintenance of soil functions and its health. So this 
project not proposing additional measures for management interventions in the relevant watershed. 
The slope and the satellite maps are attached for the reference of slope and soil erosion.  
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Figure – 1.4: Catchment Area Forest Cover Map 

 

1.7 Land use 

Land use-Land Cover Classification 

Based on satellite data and topo-sheets, a land-use map has been prepared and verified in detail during 

ground surveys i.e. crosschecked with ground truths. The Land use/ Land-cover map of the catchment 

area is presented in Figure 1.5 and its details are presented in Table 1.3. 

Land use Categories and Erosion 

The erosion acts differently in different land-use types. It is important to understand the nature of 

erosion in a land-use class to further plan for treatment. 

Agricultural Land 

Around 20.583 sq. km area of the catchment constituting 19.0 % of the total catchment comes under 

this category. Plain to Well-planned and developed terraces were seen at some places. In general, at 

places the sheet and rill type of soil erosion predominates with few gullies in early stage of its 

development. Very few or no measures are taken to conserve soil and tendency exists to interrupt the 

natural drainage due to faulty agricultural practices. Runoff often exceeds the safe velocity on long slope 

lengths. It is suggested to repair and better design the agricultural terraces, which follows the faulty 

agricultural practices.  

Temporary and semi-permanent soil conservation structures like brushing dams, wiring woven and 

gabion check dams etc. shallbemade for effective adaptive management.  

Settlement 

Under settlement category about  0.315 sq. km area of catchment constituting 0.3 % of the total 

catchment is present. 
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Open Forest Land 

Under open forest category about 32.526 sq. km constituting 30.1 % of the total catchment, is present. 

Forest crown density ranges from 0-40% or on average 20% crown density can be assumed present in 

the area. Soils have relatively good water holding capacity, humus, nutrient content and moderate to 

slight erosion rates on steeper slopes. Therefore, rill erosion predominates which in due course leads to 

scrub land formation with gullies. Afforestation is suggested so as increase the crown density by 20% in 

whole of the area to reduce erosion.   

Dense Forest 

Dense forest covers about 31.23 sq. km area constituting 28.9 % of the catchment with the forest crown 
density above 40%. Soils are very good in water holding capacity, humus and nutrients with no erosion 
but due to steeper slopes, some area requires soil conservation measures.  

 

River / Water body 

Around 0.161 sq. km area constituting 0.1 % of the catchment area is classified under water bodies. The 

category needs no treatment except that the unstable bank shall be provided stream bank stabilization. 

Shrub 

Under shrub category about 21.186 sq. km area of catchment constituting 19.6 % of the total catchment 

is present. 

Table 1.3: Land use classification for free draining catchment at Project Site 

Land use/Land cover Area% Area (ha) 

River/Water Bodies 0.1% 16.1 

Open Areas 2.0% 220.7 

Agricultural Areas 19.0% 2058.3 

Dense Forest 28.9% 3123.0 

Open Forest 30.1% 3252.6 

Shrubs/Bushes/Grasses 19.6% 2118.6 

Settlement/Exposed rocks 0.3% 31.5 

Total 100.0% 10820.8 
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Figure 1.4: Land use Map of Catchment Area 

 

Slope 

The slope of a watershed plays a key role in controlling the soil and water retention thereby affecting 

the land-use capability. The percentage of the slope in a watershed determines the soil erosion 

susceptibility and forms the basis for classifying different of the watershed into suitable classes for 

formulating effective soil erosion conservation measures. Broadly, the following slope classes and 

ranges (Table 1.4) as per norms of All India Soil & Land Use Survey were adopted to classify the slopes 

for the present study.  

 

 

Table 1.4: Slope Ranges showing the intensity of catchment area 

Sr. No Slope Range (Degrees) Description 

1 0-5 Very Gentle Slope 

2 5-10 Gentle Slope 

3 10-15 Moderate Slope 

4 15-25 Moderately Steep Slope 

5 25-35  Steep Slope 

 

 

 

The Slope map of the free draining catchment is presented in Figure 1.6 and slope details are as 

presented under Table 1.5.  
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Table 1.5: Area falling under different slope categories 
 

Slope category (%) 
Area 
(%) 

Area (sq 
km) 

0‐10 35.2 38.09 

10‐20 22.5 24.35 

20‐30 8.9 9.63 

30‐40 6.5 7.03 

40‐50 11.2 12.12 

> 50 15.7 16.99 

Total 100 108.2 

 

 
 

Figure 1.5: Slope Map of Catchment 
 

1.8 Methodology Used for the Study 

Superimposing topography, slope, soil and land use data/maps, a tentative estimation of erosion prone 

areas and landslides area in the catchment were made. The vulnerable and problematic areas were 

identified in different physiographic zones.  

These data sets were used for preparation of the thematic maps, calculation of sediment yield index and 

Erosion Intensity Units.  

Soil Loss Using Silt Yield Index (SYI) Method 

● The Silt Yield Index Model (SYI), considering sedimentation as product of erosivity, erodibility and 

aerial extent was conceptualized in the All India Soil and Land Use Survey (AISLUS) as early as 1969 
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and has been in operational use since then to meet the requirements of prioritization of smaller 

hydrologic units within river valley project catchment areas. 

● Methodology for the calculation of sediment yield index developed by All India Soil & Land Use 

Survey (Development of Agriculture, Govt. of India) was followed in this study.  

  Erosion Intensity and Delivery Ratio 

● Determination of erosion intensity unit is primarily based upon the integrated information on soil 

characters, physiography, slope, land-use/land-cover, litho logy and structure. This is achieved 

through super-imposition of different thematic map overlays. Based upon the field data collected 

during the field survey and published data, weightage value and delivery ration were assigned to 

each erosion intensity unit. The composite map for delineating different erosion intensity units was 

prepared through superimposition of the maps showing soil types, slope and land-use/land-cover. 

This thematic mapping of erosion intensity for entire catchment was done using the overlay and 

union techniques. Based on ground truth verification conducted during fieldwork and published 

data, weightage and delivery ratio was assigned to each erosion intensity units. The composite 

erosion intensity map was then superimposed on the drainage map with sub-watershed boundaries 

to evolve CEIU for individual sub-watershed. 

● Each element of erosion intensity unit is assigned a weightage value. The cumulative weightage 

values of the erosion intensity units represent approximately the relative comparative erosion 

intensity within the watersheds. A basic factor of K=10 was used in determining the cumulative 

weightage values. The value of 10 indicated an equilibrium condition between erosion and 

deposition. Any value of K (10+X) is suggestive of erosion intensity in an ascending order whereas 

the value of K (10-X) is suggestive of deposition intensity in descending order. 

● The delivery ratios were calculated for each composite erosion intensity unit. The delivery ration 

suggests the percentage of eroded material that finally finds entry into the reservoir or 

river/stream. Total area of different erosion intensity classes (composite erosion intensity unit) in 

each watershed was then calculated. 

● The delivery ratio is generally governed by the type of material, soil erosion, relief length ratio, 

cover conditions, distance from the nearest stream, etc. However, in the present study the delivery 

rations to the erosion intensity units were assigned upon their distance from the nearest stream 

(being the most crucial factor responsible for delivery of the sediments) per the following scheme. 

The delivery ratio criteria adopted for the study is presented in Table 1.6. 

Table 1.6: Delivery Ratio (DR) Criteria 

Nearest Stream Delivery Ratio (DR) 

0-0.9 km 1.00 

1.0-2.0 km 0.90 

2.1-5.0 km 0.80 

5.1-15.0 km 0.70 

15.1-30.0 km 0.50 

(ii)  Sediment Yield Index & Prioritization of Sub-Watersheds 
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● The erosivity determinates are the climatic factors and soil and land attributes that have direct or 

reciprocal bearing on the units of the detached soil material. The relationship can be expressed as: 

Soil erosivity = f (Climate, physiography, slope, soil parameters land use/land cover, soil management) 

● The Silt Yield Index (SYI) is defined as the Yield per unit area and SYI value for hydrologic unit is 

obtained by taking the weightage arithmetic mean of the products of the weightage value and 

delivery ratio over the entire area of the hydrologic unit by using suitable empirical equation. 

● Prioritization of smaller hydrological units within the vast catchments is based on the SYI of the 

smaller units. The boundary values of range of SYI values for different priority categories are arrived 

at by studying the frequency distribution of SYI values and locating the suitable breaking point. The 

watersheds/sub-watersheds are subsequently rated into various categories corresponding to their 

respective SYI values.  

● The application of SYI model for prioritization of sub-watersheds in the catchment areas involves 

the evaluation of: 

• Climatic factors comprising total precipitation, its frequency and intensity 

• Geomorphic factors comprising land forms, physiography, slope and drainagecharacteristics 

• Surface cover factors governing the flow hydraulics  

• Management factors. 

● The data on climatic factors can be obtained for various locations in the catchment area from the 

meteorological stations whereas the field investigations are required for estimating the other 

attributes. 

● The various steps involved in the application of model are: 

● Preparation of a framework of sub-watershed through systematic delineation  

● Rapid reconnaissance surveys on 1:50,000 scale leading to the generation of a map indicating 

erosion-intensity mapping units. 

● Assignment of weightage values to various mapping units based on relative silt-yield potential. 

● Computing Silt Yield Index for individual watersheds/sub watersheds. 

● Grading of watersheds/sub-watersheds into very high, high medium, low and very low priority 

categories. 

● The area of each of the mapping units is computed and silt yield indices of individual sub-

watersheds are calculated using the following equations: 
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Silt Yield Index 

SYI = (Ai x Wi x Di) x 100/Aw;  where I = 1 to n 

Where 

Ai = Area of ith (EIMU) 

Wi = Weightage value of ith mapping unit 

Di = Delivery ratio 

n = No. of mapping units 

Aw = Total area of sub-watershed 

The SYI values for classification of various categories of erosion intensity rates were taken for 

the present study as: 

 Priority Category  SYI Values 

1. Very High   >1300 

2. High    1200-1299 

3. Medium   1100-1199 

4. Low    1000-1099 

5. Very low   <1000 

Accordingly, the sediment Yield Index has been calculated for sub-watersheds. The computation of 

SYI for each SWS is presented in Table 1.7. 

Table 1.7: SYI and Priority Rating as per Erosion Intensity 

S. 
No. 

Description 
Area 

(SqKM) 
Area (SqM) 

Area in 
(Ha) 

Weightage 
Area X 

Weightage 
Delivery 

Ratio 
Sediment 

Yeild 
Priority 

Category 

1 WS01 0.39 
394557 39.46 5 197 

0.8 
158 

Very 
Low 

2 WS02 0.69 
691589 69.16 12 830 

0.85 
705 

Very 
Low 

3 WS03 20.93 
2093003

0 
2093 7 14651 

0.8 
11721 

Very 
High 

4 WS04 0.47 
473539 47.35 4 189 

0.8 
152 

Very 
Low 

5 WS05 1.66 1656377 165.64 9 1491 0.8 1193 Medium 

6 WS06 0.64 
636753 63.68 14 891 

0.95 
847 

Very 
Low 

7 WS07 0.09 91636 9.16 3 27 0.8 22 Very 
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Low 

8 WS08 1.03 
1034500 103.45 7 724 

0.8 
579 

Very 
Low 

9 WS09 0.24 
241108 24.11 6 145 

0.8 
116 

Very 
Low 

10 WS010 2.88 
2884834 288.48 14 4039 

0.95 
3837 

Very 
High 

11 WS011 0.38 
377874 37.79 6 227 

0.8 
181 

Very 
Low 

12 WS012 2.51 
2512957 251.3 15 3769 

1 
3769 

Very 
High 

13 WS013 5.5 
5495324 549.53 15 8243 

1 
8243 

Very 
High 

14 WS014 0.42 
420113 42.01 8 336 

0.8 
269 

Very 
Low 

15 WS015 0.3 
299789 29.98 15 450 

1 
450 

Very 
Low 

16 WS016 0.13 
125156 12.52 2 25 

0.8 
20 

Very 
Low 

17 WS017 0.34 
343364 34.34 15 515 

1 
515 

Very 
Low 

18 WS018 0.26 
262843 26.28 5 131 

0.8 
105 

Very 
Low 

19 WS019 22.29 
2229038

0 
2229.0

4 
15 33436 

1 
33436 

Very 
High 

20 WS020 6.95 
6950218 695.02 14 9730 

0.95 
9244 

Very 
High 

21 WS021 0.24 
238285 23.83 13 310 

0.9 
279 

Very 
Low 

22 WS022 3.81 
3809930 380.99 15 5715 

1 
5715 

Very 
High 

23 WS023 2.04 
2040927 204.09 15 3061 

1 
3061 

Very 
High 

24 WS024 0.43 430783 43.08 14 603 0.95 573 Very 
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Low 

25 WS025 0.83 829367 82.94 15 1244 1 1244 High 

26 WS026 0.33 
329529 32.95 14 461 

0.95 
438 

Very 
Low 

27 WS027 0.62 
616331 61.63 12 740 

0.85 
629 

Very 
Low 

28 WS028 0.14 
141572 14.16 9 127 

0.8 
102 

Very 
Low 

29 WS029 4.26 
4257403 425.74 15 6386 

1 
6386 

Very 
High 

30 WS030 0.62 
620610 62.06 11 683 

0.8 
546 

Very 
Low 

31 WS031 7.23 
7225759 722.58 9 6503 

0.8 
5203 

Very 
High 

32 WS032 0.81 
809971 81 10 810 

0.8 
648 

Very 
Low 

33 WS033 1.24 
1239805 123.98 8 992 

0.8 
793 

Very 
Low 

34 WS034 1.82 
1816870 181.69 11 1999 

0.8 
1599 

Very 
High 

35 WS035 12.23 
1223320

0 
1223.3

2 
5 6117 

0.8 
4893 

Very 
High 

36 WS036 3.56 
3556004 355.6 8 2845 

0.8 
2276 

Very 
High 

 

1.9 Catchment Area Treatment Plan 

There are mainly five categories of Land uses for which a proper treatment plan should be developed. 

First is the Agricultural Land, as this activity can never be eliminated, because the faulty practice results 

in heavy loss of fertile soil. Second, being open forestland for obvious conservation reasons. Third is 

scrub or degraded land, which contributes heavily to the silt load and possibilities exist to bring this area 

under pastures and other plantation to meet the local demand of fuel and fodder and thus decreasing 

the biotic pressure on the forests and leading to environment friendly approach of sustainable 

development. The fourth and most important category is Barren land because with practically no 

vegetal cover, the area produces huge amount of silt load. The fifth is dense forestland where in a few 

places soil conservation measures are required. For treatment of catchment area, the areas that require 
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treatment have been delineated from the Composite Erosion Intensity Unit Map. The sum of weightages 

was reclassified as per the Table 1.8 below to further subdivide the area as per the erosion intensity 

classes. The weightages for Land use, Slope & Soil were summed to get the Erosion Intensity Classes.  

Table 1.8: Erosion Intensity & Weightages 

Erosion Intensity Class Sum of weightages 

Very severe (E5) 12 to 14 

Severe (E4) 9 to 11 

Moderate (E3) 6 to 8 

Slight (E2) 4 to 5 

Negligible (E1) 0 to 3 

After exclusion of rocks and inaccessible terrain, only those areas which fall under very severe and 

severe erosion intensity category would be taken up for conservation treatment measures in very high 

priority category micro-watersheds, whereas in the rest of micro-watersheds belonging to other priority 

categories, the area falling under very severe erosion intensity class shall be taken for treatment with 

biological and engineering measures under the CAT Plan. 

Considering the topographic factors, soil type, climate, land-use/land-cover in the catchment area 

following engineering and biological measures have been proposed to be undertaken with the aim to 

check the soil erosion, prevent/check siltation of reservoir and to maintain its storage capacity in the 

long run. The Aulliya Watershed Area Treatment Map is presented in Figure 1.7 and the statistics are 

presented in Table 1.9, 1.10, 1.11, 1.12, 1.13 

 

Table – 1.9: Area of Low Sediment Index Watershed Wise 

S. No. Description Area in Ha Sediment Yeild 
Priority Category- Very 

Low 

6 WS06 63.7 847 Very Low 

33 WS033 124.0 793 Very Low 

2 WS02 69.2 705 Very Low 

32 WS032 81.0 648 Very Low 

27 WS027 61.6 629 Very Low 

8 WS08 103.5 579 Very Low 

24 WS024 43.1 573 Very Low 

30 WS030 62.1 546 Very Low 

17 WS017 34.3 515 Very Low 
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15 WS015 30.0 450 Very Low 

26 WS026 33.0 438 Very Low 

21 WS021 23.8 279 Very Low 

14 WS014 42.0 269 Very Low 

11 WS011 37.8 181 Very Low 

1 WS01 39.46 158 Very Low 

4 WS04 47.4 152 Very Low 

9 WS09 24.1 116 Very Low 

18 WS018 26.3 105 Very Low 

28 WS028 14.2 102 Very Low 

7 WS07 9.2 22 Very Low 

16 WS016 12.5 20 Very Low 

Total  982.0   

 

 

 

Table – 1.10: Area of Medium Sediment Yield Index Watershed Wise 

S. 
No. 

Description Area in Ha 
Sediment 

Yeild 
Priority Category- 
Medium and High 

27 WS027 61.63 1109 Medium 

30 WS030 62.06 1117 Medium 

14 WS014 42.01 1134 Medium 

2 WS02 69.16 1183 Medium 

32 WS032 81 1296 High 

    315.86 Ha   
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Table – 1.11: Area of High Sediment Yield Index Watershed Wise 

S.No. Description Area in Ha 
Sediment 

Yeild 
Priority Category- 

Very High 

19 WS019 2229.0 33436 Very High 

3 WS03 2093.0 11721 Very High 

20 WS020 695.0 9244 Very High 

13 WS013 549.5 8243 Very High 

29 WS029 425.7 6386 Very High 

22 WS022 381.0 5715 Very High 

31 WS031 722.6 5203 Very High 

35 WS035 1223.3 4893 Very High 

10 WS010 288.5 3837 Very High 

12 WS012 251.3 3769 Very High 

23 WS023 204.1 3061 Very High 

36 WS036 355.6 2276 Very High 

34 WS034 181.7 1599 Very High 

   9600.4     

 

 

Table - 1.12: Erosion intensity rates in Free Draining Catchment 

Erosion intensity 
categorization as per SYI 

values 

Area in Sq. 
Km 

Catchment 
Area in Ha 

Catchment 
Area in % 

Very High 96.00 9600.38 88.64 

High 0.83 82.94 0.77 

Medium 1.66 165.64 1.53 

Low 0.00 0.00 0.00 

Very Low 9.82 981.97 9.07 

Total 108.31 10830.93 100.00 
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Table – 1.13: Sub‐watershed wise proposed treatment measures 

Sl. No. Compartment No. Area of Compartment 

(Hact.) 

1 638 407.65 

2 636 412.12 

3 634 470.48 

4 637 241.5 

5 633 203.05 

6 582 346.56 

7 583 235.14 

8 584 327.84 

9 585 235.83 

10 569 158.29 

11 570 289.48 

12 571 265.22 

13 572 552.37 

14 562 166.94 

15 560 421.75 

16 561 43.92 

17 574 244.15 

18 579 161.13 

19 577 26 

20 635A 292.56 

21 580 373.03 

22 492A 100.61 

23 493 99.19 

24 510 167.6 

25 511 390.15 

26 512 380 

27 508 380.93 

28 514 415.51 

29 515 128 

30 513A 199.63 

31 513B 430.77 

32 105 18 

33 907 151 

34 906 10.6 

  Total =  8747  
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Figure – 1.7 (i) & (ii): Compartment wise Map for Aulliya Watershed Area Treatment  

1.10 Treatment of Individual Sub-Watershed 

There are mainly five categories of land uses for which a proper treatment plan should be developed. 

First is the agricultural land as this activity can never be eliminated. And, agriculture activities, if faulty, 

result in heavy loss of fertile soil. Second, is open forest land for conservation reasons Third is scrub or 

degraded land, which contributes heavily to silt load. Possibilities exist to bring this area under pastures 

and plantation to meet local demand of fuel and fodder and thus decreasing the biotic pressure on the 

forests leading to environment friendly approach of sustainable development. The fourth and most 

important category is barren land because with practically no vegetal cover the area produces huge 

amount of silt load. The fifth is dense forest land where a few places soil conservation measures are 

required.  

In the present case, An area of 8747 ha falling under forest case would be taken up for conservation  

under the CAT plan within free draining catchment. 

 Considering the topographic factors, soil type, climate, land-use/land-cover in the catchment area 

following measures have been proposed to be undertaken with aim to check soil erosion, prevent/check 

siltation of reservoir and to maintain its storage capacity in the long run. 

1.10.1 Activities to be Undertaken 

Enrichment Plantation 

There are a few locations within forest in the catchment area where the crown density is poor and 

plantation can be done to increase the patch density of crop.  



WATER RESOURCES DEPARTMENT, MADHYA PRADESH 

Catchment Area Treatment Plan for Aulliya Medium Irrigation Project, District Khandwa, Madhya Pradesh 

Page | 23 
 

Treatment of Pasture 

The restoration and management of degraded pasture is a vital objective, both to provide sufficient 

habitat for spatial movement of the spillover species outside and within catchment area and to provide 

biological resources to the local populace. The pastures have their own unique significance in the 

geophysical, environmental and socio-economic set-up of the region. They are the prime and continual 

source of herbage for the wild herbivores which are prey base for carnivores, cattle, sheep and goats. 

These pastures are extensively grazed by the live stocks of the local people. The large scale and 

indiscriminate grazing of these pasture over a prolong time has left these pastures ominously degraded. 

The palatable grasses are no more than a few inches tall and the other related pasture species have also 

started showing signs of stress. Because of continuous and heavy pressure of grazing, barren patches 

have developed over vast areas and soil erosion is rampant in these pastures. There is an imperative 

need to address this abysmal and alarming situation immediately before these pastures are brought to 

such a condition, where, their rejuvenation becomes impossible.  Owning to traditional rights of the 

grazers, it is difficult to restrict the number of animals grazing there. Thus, the only alternative left is to 

increase the productivity of these pastures to cope with the grazing pressures. The situation warrants 

for a realistic survey and allied research in context of entire grazing issues and formulation of an action 

plan for corrective measures within the gambit of the state policy on the subject matter. Till such time 

the following recommendations are made for the management of pastures.  

● Assessment of the carrying capacity of the pastures through surveys to ascertain allowable size of 
live stocks.   

● Periodical field checking of the size of the herds mentioned in the permits to avoid misuse by 
some permit holders. 

● Public awareness. 

● Periodical closure of areas in pastures for the proliferation of seeds of desirable grass 
species. 

● Implementation of rotational deferred grazing system to derive the advantage of early nutritive 
growth and rest period during the growing season. 

● Interaction with the local people and so that a sort of social fencing could be achieved.   

Nursery Support 

In order the meet the huge requirement of saplings required under biological / bio-engineering 

measures and reservoir rim treatment new nursery has to be developed along with support to the 

existing nurseries which shall also augment the supply of saplings for the works proposed.   
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Table – 1.14: Basis for selection of catchment area treatment measures 

Treatment measure Basis for selection 

Social forestry, fuel wood and 

fodder grass development 
Near settlements to control tree felling 

Contour Bunding Control of soil erosion from agricultural fields. 

Pasture Development Open canopy, barren land, degraded surface 

Afforestation 
Open canopy, degraded surface, high soil erosion, 

gentle to moderate slope 

Barbed wire fencing 
In the vicinity of afforestation work to protect it 

from grazing etc. 

Step drain 

To check soil erosion in small streams, steps with 

concrete base are prepared in sloppy area where 

silt erosion in the stream and bank erosion is high 

due to turbidity of current. 

Nursery 

Centrally located points for better supervision of 

proposed   afforestation,   minimize   cost   of 

transportation of seedling and ensure better 

Survival. 

 

Civil Structures 

⮚ Brush wood Check Dams and Retaining Walls 

Brushes wood check dams are useful in arresting further erosion of depressions, channels, and gullies on 

the denuded landslides. In addition, retaining walls of stone masonry and RCC would be constructed to 

provide support at the base of threatened slopes. 

⮚ Slope Modification by Stepping or Terracing 

The slope stability increases considerably by grading it. The construction of steps or terraces to reduce 

the slope gradient is one of the measures. 

⮚ Bench Terracing 

The area under moderately steep slope i.e. between 100-150slopes would be subjected to bench 

terracing. The local people would be convinced to follow this type of terracing for comparatively better 
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yield and with minimum threat to erosion. Moreover, in several habitations in the catchment such 

practices are already visible. While making bench terraces, care must be taken not to disturb the topsoil 

by spreading earth from the lower terraces to higher terraces. The vertical intervals between terraces 

will not be more than 1.5m and cutting depth may be kept at 50 cm. The minimum average width of the 

terrace would be kept from 4 to 5 m to enable usage of prolong hinge. The shoulder bunds of 30 x 15 cm 

would also be provided. Staggered channels will drain off the excess water from the terraces. 

⮚ Gully Control-Check Dams 

Gullies are mainly formed because physiographic, soil type, and heavy biotic interference in an area. The 

scouring of streams at their peak flows and sediment-laden run-off cause gullies. The gullies would be 

required to be treated with engineering/mechanical as well as vegetative methods. Check dams would 

be constructed in some of the areas to promote growth of vegetation that will consequently lead to the 

stabilization of slopes/area and prevention of further deepening of gullies and erosion. Diverse types of 

check dams would be required for different conditions comprising of different materials depending 

upon the site conditions and the easy availability of material (stones) at local level and transport 

accessibility. Generally, brush wood check dams are recommended to control the erosion in the first 

order basin/streams in upper reaches and dry random stone masonry check dam shall be provided in 

the lower reaches where discharge is higher. In such stream where discharge and velocity of flow are 

still higher gabion structure shall be provided. Lower down the sub-watershed, i.e., in the third order 

drainage silt retention dams in the form of gabion structure shall be provided.  

⮚ Stream bank Protection 

Stream bank erosion is caused by variety of reasons such as destruction of vegetative cover, mass 

movement on unstable bank slopes, undermining of top portion of lower bank by turbulent flow and 

sliding of slopes when saturated with water. The Stream Bank Protection would include wire crate 

boulder spurs in two to three tiers depending upon the high flood level of the streams. 

⮚ Contour Staggered Trenches 

Contour staggered trenches are mainly provided to trap the silt and runoff. This is also done to prepare 

a fertile base for plantation, in moderately steep to very, very steep slopes. 

⮚ Landslide Control 

Rainfall pattern of the area and water seepage coupled with geological formation results in landslides. 

Water plays an important role in triggering of landslides and mass wasting processes along with other 

factors such as slope and nature of soil/land-cover/land-use. However, most of the landslides are caused 

by human negligence. Road construction, overgrazing of hill slopes, felling of trees for timber, fuel, and 

fodder and upslope extension of cultivation are some of main causes of landslides. Gabion structures 

shall be provided at the base of the land slide zones to control the toe erosion by water. 

⮚ Provision for Forest Protection 

The need for rigorous watch and ward of the forest covered under the catchment area becomes more 

imperative in view of proposed new plantation under the CAT plan and due to increased human activity 

in the form of labour, who shall be engaged for forestry works. Thus, fire protection measures including 
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construction and maintenance of fire lines, construction of check-posts, watch towers have to be 

undertaken. Besides these construction / repair of forest boundary pillars shall also be carried out. The 

forest staff shall have to be properly equipped with modern utility gadgets like walky-talky, GPS and fire-

fighting equipment’s.    

1.11 Cost estimation for treatment in Forest area comes under Catchment Area 

Total Catchment Area =  108.31 Sqkm 
Total Forest area lie within C.A. = 85.47 Sqkm 
 Name of Forest Range:- Kalibhit, Dist. Khandwa  
Daily Wages Rate:- Rs. 302/-    

 Cost Abstract (For 100 Hact.)  

(Estimate is prepared on basis of approved estimate of Birsinghpur dam project CAT plan.) 

Sl. 
No. 

Description of Work Unit Qty. 
Rate in 

Mandays 
per unit 

Total Amount 
(Rs.) 

1 

Survey of Area with Cleaning in 3 M wide 
strip & Marking over tree lie within 3m strip 
and fixing of pegs on 200-200 Meter interval 
with making of frame (Khancha) & writing 
over them.   

Hact. 100 0.45 13590/- 

2 
Excursion in area & Preparation of 
Catchment area treatment plan  

Hact. 100 0.25 7550/- 

3 
Dressing of Sagwan stalk (Doonth) and 
Other species Tree. 

Hact. 100 2.00 60400/- 

4 
Construction of Checkdam by Collection of 
loose Boulders spread over surface of forest 
area 

2 Cum/ 
Hact. 

100 1.26 /cum 76104/- 

5 
Making of Contour Trench / Contour Bund in 
Forest Area 

25 RM/ 
Hact. 

100 0.10/RM 75500/- 

  6 Collection of Seeds / Purchase 
5kgs./H

act. 
100 

100/- per 
Kg. 

50000/- 

  7 
In Second (II) Year, Sowing of Seeds in Check 
dam/Contour Trench/Contour Bund  

Per 
Hact. 

100 1.00 30200/- 

8 
Foddar Development @ 5% i.e. 5 hect./100 
hect. Of area  

Hect. 100 0.67/ha. 20234/- 

9 Percolation Tank 
No. 
/Hact. 

100 8.4/Hact. 253680/- 

  10 Other Miscellaneous Exp. 
100 

Hact. 
Lumpsum 12742/- 

   Total Amount 600000/- 

 
Total Expenditure for 100 Hactare = Rs.  6,00,000/ 

 Therefore amount required for  01 Hactare = Rs.  6,000/-       
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Compartment wise Amount Requirement 
Sl. No. Compartment No. Area of Compartment 

(Hact.) 

Rate per Hact. 

(Rs.) 

 Amount (Rs.) 

1 638 407.65 6000 2445900 

2 636 412.12 6000 2472720 

3 634 470.48 6000 2822880 

4 637 241.5 6000 1449000 

5 633 203.05 6000 1218300 

6 582 346.56 6000 2079360 

7 583 235.14 6000 1410840 

8 584 327.84 6000 1967040 

9 585 235.83 6000 1414980 

10 569 158.29 6000 949740 

11 570 289.48 6000 1736880 

12 571 265.22 6000 1591320 

13 572 552.37 6000 3314220 

14 562 166.94 6000 1001640 

15 560 421.75 6000 2530500 

16 561 43.92 6000 263520 

17 574 244.15 6000 1464900 

18 579 161.13 6000 966780 

19 577 26 6000 156000 

20 635A 292.56 6000 1755360 

21 580 373.03 6000 2238180 

22 492A 100.61 6000 603660 

23 493 99.19 6000 595140 

24 510 167.6 6000 1005600 

25 511 390.15 6000 2340900 

26 512 380 6000 2280000 

27 508 380.93 6000 2285580 

28 514 415.51 6000 2493060 

29 515 128 6000 768000 
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30 513A 199.63 6000 1197780 

31 513B 430.77 6000 2584620 

32 105 18 6000 108000 

33 907 151 6000 906000 

34 906 10.6 6000 63600 

 Total =  52482000 

 

Total Cost for Catchment area treatment for forest area of Aulliya medium irrigation project is             

Rs. 524.82 Lakhs ( In words Rs.  Five hundred Twenty Four  lakh Eighty Two Thousand Only) 

 

 

(A. K. Jain) 
Executive Engineer 

Water Resources Division Khandwa 
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xxix : j he Ur"r. Age*V ,nu , p..r"" .f *.*G f*f , ,o .n" trOorr"rrl*i -. - 

Vu, ,gru"J_ ;j :i"-i*tt 
*:r.U,:g at rhe site so as ro avoid 

"^, O.*.a" anci pressure I as enclosed in annerure j
{ on the nearby foresl areas; I riirl

-__-xxxi i-he stare Gove, r,,r,er,, t@ oroie.,r---- -- u* *
. I as an irrigation projecr and ro ensure continued ;;";rtr;,',J ^. ""-,::::g:":

The user Agencv anci ,n" stu,@
to provisions oi. the aij Acts, Rirles, Regulations, Guicielines, reievanrl-ion'ble Court Orcier (s) and Narional Cr*un friOunull*ori oro.rir)if any, perraining ro this project for ihe.rirne Ouing'in' 'io,.u, 

u,ar:piica bie to the proiect_

. 
--__-- 

,-- )

1r r/ rhe Siie inspeciion reporr: is enclosecj as annexure. CA Land Site rnspecteo by R.O.Shopai Officers on Oared i3.O4.212it
(iii; No fes;cieni seirrerfip rr nas ocen aiiecteo in tne Aurrryo meoiurn irrigation pro,ecr.Ternporary.srnair houses/nuis e.rc in tne fieicis have come unoer suirmergence wnich hasaireaoy been cor4pensareo '|.,nuc( spcciar compensariorr ,uauur" or"rJa^'""'o.'.r",'," 

'.^,,neaci r5 o.jrance. .eoce rl & rl Jo rry ,s noi aCpricaoie.

:
X XIV

The User Agency shali trO-@,
respect of ihe above conciirion to the State Gouernment concerne.ilegional Office ancj rnis Ministry by the end of March o; 

"r"rr ruur.reqularlv and
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Wildlife Conserr r,,ior. irlan fbr Aulliya Irr ^{:^ -(lIltrrr Pro ect

':l

i l. Project Description:

icai

and

rop

Fiora of the area:

proiect area lails wiihir-, iire iirandwa (teriitoriali Forest Divisions anc rirresrs are mairriy
as 5 A/C- J Souiirerrr Dry Deciduous Mixed Forests; 5 A/C_ ib Souihem

Dry Deciduous -i'ea< 
Forests The forests are mainry young w.ith scatiered rniddle

maiure trees. Overgrazirrg arld excessive extraciion of firewood have given rise io
open Daiciies panicr.riariy in thosq-areas whicti -are' irr -e}os9 proxirnity io hurrraii

i{i,i, irirwt! Forest Division

i Aulliya Medium irrigation f i.i,-r envisages construction oi earthen burrd or, [ihor-ha pachharh
:,,
".river near viilage Roshani oi (halwa block. which has a caichment area i0g.2l sq.km. The

|project is proposed to serve the irrigation need oi 5000 Ha. cultivavle area. A cierailed survey

Slias been carried out to achiei.e oprimum benefits with minintum proiect cosi anci minimum

asubnitlgerlce area. I'ur rhr j plr,r),)i: a siudy is done tbr alternaiive dan, siics wiin dii'i'erent
a,
-1i1erghi and irnalty h. i .L is <recideci ai R.L. i55.00 m. wirh 22.20 MCM iive storage to

igaie 5000 Ha. land arrd io s'-rppiy 0,61 McM water fbr dr.inkiog pur.pose

chaiacterisric oi Sub-?ype 5 A/C-lb Souiherrr irofi"af n.i Oeci,iuors feal Foresrs is

,4mla, Salai, etc.

l-au r,a of the area:

the pceciorrrirrarrt wird ar,irnais repoi-teo i,t ihe aiea Jur:rgie car, Wira ooa.r. Baii,,iit;::
r. Chinknra, irrciian 

'bx, 
woii. Civer, Jackai and Lai-,gur. Ir,riian iackai- irrr,rgie cai, Ar-norrg

6

species oilhigh conservaiion s,g,,!rice,,-rce i_eoparCS aie wo.t!t mentroning.



-I. I'lausibic i!!!,ratis on Wildiife & []iodiversitv:

'I hc plausibic irrpli.-ts on r.r'ilcilii'e due to.the construciion oi Auiii;r \4cdium L.rigation Pro.lecr

i rte Lr.le :

i.l. l.-irst (,r{!rr irirpacts (barrier e"r'iects. ctji:cis on v\zlicc (iu:iiit\
r-cqi mc ar'!u ;cdirrrent load)

4.2. Secorrd rl.ie. iftlpacts (im?aci orr ierestrial errvi.on]neni
prodLrciio r -piarLkiorrs, aquatic fiora), morphotogy (channel
composiiion)

To reduce rhe ia-,;rircr oi rhe projecr on the wiiriiiie in the
proponents snoritc irrcorporare lollowirrg roiiigarion initiaiires
ievei (the Iist is ir-,oicaiive and rroi exhausrive)

4.i. Third ordi:r irr'rpacts (impact on terrestrial environmenr ai'ilcting invertebrares, i-Lsh,

birds anc nLirmmals)

5. Irrdicative Niiiigatiorr Strategy (to be adoprted at pro.iect propooerrt level):

waier. tluantitv. [iow.

aii'ecting primary
iorm, substrate

adjoining areas rhe projeci
ai ihe pro.ieci matagement

. 5.1. Prohibiiir,g tne reduciiorr oi river flow to 'zero' or'critical' ieveis which would have
a deleierior.rs effeci oc, local flora and fauna especiaily aquaiic species permiiting
migratiorr across dams tirrough rnitigation e.g. fish ladder etc.

5.2. Mimickir,g iae water release to ihe rratural flooding regir,ie

5.3. Errsuring cooir'oi of aquatic weecis anri disease iactor-.

5.4. S aieguarc i rr g do wrrriver fl ooci protectiorr

5. 5. S a feguarrii ir g a gai-rrSi ivalei po i 
jniioa,

5.6. Appropriare iso rrrarragerneoi rl-ieasures to berrefit iocai comrrrunities iiuc:_r,_:; r:,:
ibrcs, rn iri, i, ge rn e,iI.

5-7. Siie specir'ic waiersi eci i:rrairagernerri to sai.eguard agair,st sedimeilratior,

5 8' Piescriblr,g iir.ril-rgs ioi use oi: access roads, ar,d reguiatior, orr iiie r.lainierlarce
ioiraltructure and ierairring ilio ihe rr,irriri:rurr,

j'9' Anr-rurii oniioring r)r ine spaiiai LSe pai'rern oi'wiicj ai-riliais irr tiie :irea. *,hicn
sh,Lrici iiisc irrciuoe ii-,oniioiir-rg iite ce'e iopr-nea!i oi reiaieo rarriasrrLrcrLr.e

T
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l,eriodic nroIitoling oi-rvaiei qLraiirl, afici river ecosvsien.r recoverY

I ,;.11. i:ostcrins. re-yegeiation ol'riie consirucrion site rrith indigenous specics
:

I
:6. Wildiii'e c rnservation Plan:

! ior reducing and mitigaiing the 'Thirtl orler impacrs' ori rhe r.rildlit'e in the ;":.r :..r .

3 z,reas a 'Wildlife conservolion plan' wi;.h cietailed cost esrirnates is being propose,j ,,', r.i..il

Iihe prescriptions shall be applicable over a period of4 years.

t!t
i 6.r. Protection:
n
4
1!o arrest ihe depleiion oi wildtii'e sra(us in foresr areas around rhe proposcd pr:,. ,: i*
I
E::ccessar/ both to improve en'iorcemen, anci "reate awarencss anrong rhe people ibr ir:.J.'r:;i.B
$and consequenily inlproving the sratus oi w,ild animais. ior this prorecrion has tc be

lsrrer,gthened ar project cosi. Towards this end ihe patroliing and rescuing sra,r'fs neeC, ii: :.:
icngaged on contraciuai basis. Building ihe capacity ol'ileid stail'and local peo::.. .

-llar-r adaptive managemeni needs io be cione to ensure eii"'ective impleraenratic:t. i -., .,,,,,-..,, ,

gequipmenr like mobile handseis, st rveiiiance devices and iire righring equipnrcn .

Er,,acie available. The Projeci staif should aiso nelp tiie Foresi siaff to preveni r--i,.:.i
-:iliicit feliing whenevcr fieeded. The proieci pioponeni shorrld also zrssisi ii,: .-,+":

"+anagemenl 
in parrolitr,g rhe waier bociy.

:
. 6.2. Habitat irrr p rove rrre n t:

,, 6.2,1, Provisiott of *'ater-lrcles ancl tlug-out ponds

I rre ioresi iarroscape ?Ig.Unc i gd aa_ea !s ulcilliating wiih g€nri? siopis ;i:.nd

waier avaiiabiiity ior the wil,jiii;: :'::;..1::i;very low warer avaiiabiliiy. the

cuveiir,g arl aieii o i:' ap,f,aoxiir,z' ie,y 2.0 sq r<o'r (200 i-,a7. riowever, care jr. .-, : ::.,.r :

ihai ihese waie. noies are away fi-oi-n hurr,an habitatiorrs anq are Sirictry rnoniror<u rui
i!iSianccs Oi \\'arj. riOre pOiSOniirg.

Deveio;nrerLt oi sucr, acioitioi.ral water resources is ,ixe,v ro irnprove the ii:;.:.,: .tl;r:.;
oi oiiierei-ri iairnai g,:ourps aloarg witn ci{ibialg iiie .r-!overrerlt oi' wiici ai:,i,:rrais ciose io
irrrriiiri LlaOirarir'rl: GtrfiLiJ \i aiei SCafCe SeaSO(rS. r ri( user irge,:Ci, wiir JrOviCie $are,
iron', tr,e ware.-iroieiri iai gererateo ilee-oi'-cosi ibl rviicirrie ralaiiageane!-r'i.

{.



6.).2. Weed errtdicotion dttrl mearlox, deveIopttletl

liigh.rnthropogenic pressure and cluonic graz-inu by iivestock has degraded the large

cieaiings/ meaciow's and open. scrub areas ir.i tite aci;oining lorests arotrud the pro.iect

reservoir. This has furtl'br resulted in the intesiation of'obnoxious weed species.

ii.:creasing the qr:ality olthese snlall nleadori's uiiiiz-ed b,r'the herbivores. Such arcas

sirouici he earnrerlked and takt rr up e very I cat urldet the llabitat imploveme l-ii

progtalirne ibr eradicating the t'oilowiog weeti specics: Lanlana camura. Ca-ssia tora,

eic.

Ciironic grazing pressure ol livestock gave tise ro the growth oi coarse and

uni)alaiable species of grasses and sedges. ilesides simply erecting chain-link

enclosures to ailow the meadow to recuperate ior two seasons, the planting ol iocai

gLass species should atso be taken up as done in ihe National Park. By undertaking the

a'oove operaiions ior pasture Lc-ar.reliorarion, a considerable area can be gradually

cieveioped into better grasslands fbr the herbivores

6.2.3. Restoration of natural water bodies:

For r.estorarion of natural water-bodies in the sun-ounding tbrest area in-silu measli';es

oi'r,arer body cleaning such as de-silting. de-weeding, biorernediarion. aeration Lic-

manipuiation or any other successiuliy tested eco-technologies suitable to the ii"j:il

contiition is to be applied. The bund: around the waier-bodies are to be strengihened.

AIso. trees are to be planted aiong ihe sides oi the warer bodies to create birci

habliarion and maintain natulal flora and iauna. Mor'eover, wetland plantations should

be cceaied pear. the inlet to further iiiter water r,aturally aS SoOn as it enters i'-,tc ihe

rvater bociy/iake.

6.2.4. lletland develoPment

As a pan oi conservatior, arici in.provement oi the of the we*ands in the foresi -lrea

due o.submergence ihe edgcs,a-rid the periphery. of . the-,subrlierged siie ale-iL bi-

Drarrching rl'iii aiso provicie habitai for percnir,g arrd rrestirrg for sorr,e oi ihe :,q:r:..1i.:

bircl species. Dead trees are to be retairred in subrrrergehce area as 'snags' lbr waier

biros anri aquatic fuu,:,a. Few (Iorr lo iive) perching- resiing and basking si.ies ir: rh:'

.iOrrn Oi' SiOte nioparis anG OeZrO ilee Soa;le CoirCreie StiuClU!:eS aior,g the perill:,:. 'r ill

ine waie.a souices ialeed io oe ceveroJcd. lnis wouii, acL as perchii g/i:esiiog as weii as

baskilg sites ior sor,ie duc<s, coirrrora'ots arrci. other aquatic i:ird species. Aoequate

nurr,blr oinwaich-iowcis arourrd rr:,e suoineigeci area aiorrg u'ith air, inspeciion path ano

a[ inspeciioar hui neeci Io bc consi!:Llc'iec! io ',aciiitate rnonitoring.

?

2

oi' qerrus Fjcus. Such iiee species w'iih iheir gooo canopy and ;,-.::' ':; t
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i
E :\part iiorn tlicsc tlie ttstr allcttcr ltas io ensule colrtrol ol'aqu:rtic rirctis,!Rti diseasc
.i'.i i:rctors irl iilc Stll)t)relql., \' ,r'cjr t(gllLtrl\'.

i

4 a.z.s. Dcvelopittg chack-dants (rtd co rott rreuches f.r s'ir nt'isrrtrr
i ,o,tsert'otion, imprttitrg lht tnoisture regine of t\e nrea
c
a

$ D,,. ttr trrtdttlatittg i(rJ.!, \\rrii i,,rc 1.rO ,, artti sc.rrce rcqet:. i9rr .,r\er iire at(a iS

E n.(,rle rtt soil elosior',. ( iiccii-ciaurs aqd conaour irenches (eiiiicr. siagqer-ed r:r
E

$ corrtiriuous) of desireo sizc. rvitir site and slope speciiic alignmer,i ao.ci intervals

fl should bc constrttcteci so as to anest erosior, and inrprove the moisture r-eginie. Suc5

fr desraded areas when ireaicci in this nranner shall becorrie thvora[rle iirr ilre growrh of
$ rlxiivc grass and tree spec;, s.
E
2

E
F
fr 6.3. Mon itorir,g:
=a
Erwiidiii'e monitoling is esseniiai ibr kceping irack oi animal movemenr paiierns, habitat
fuiiiisa,ion, popul:tion dernographics, snai'ing and poaching iiicidents anii r.cscuirrg and
fehabi,iraring ihem as anci uhen Lhey are in disrress. iniured or venrure c,osc ro nu,nro
{rabitaiions. For an efieciive rnoiriroring regime an inspecrion hur is proposrd ro be
!onsit trclcLi oear ihe subtlret'getlce site fbr augmeniation oi infiastn-rcture iaciiiiies oi tr,:
f,oresi departrnerrt. In addition sir'aiegically placed watcli to.ers ntachcnars are Lo be
'erecieci around the prg.iect aiiectecl area tb| strerrgthening surveillance and rbr iire pr.otection.
Apar-t irom these wild[ife mmonitoring equipments sucl.i as binoculars. rauqe iirrdei. harrcl-
leid precision.CPS, DSLRi l,iii ror-less camera with required lelses. drorrcs ci.. \roLiid Lre

essenilal-

6.4, Rescue and Rehabiiitatio rr:

. A r'escue and rehabilitation arrarrgemerrt io rescue and stabilise ciisplaced animais and
qiease rhem back into the wiid, as close io the siie oi rescue as possible, ibliou,ir,g necessary
ieatirer't should be provideci. iire anirrral care duiies ai the centre are to be i-ranoieci by two
eierinariar,s (irorn Animai hi,isbanciry cieparimeni after rraining in u,iiciiite; rvrij- t.r.1
Ssisiar,ce oi 4 arrimal keepe.s \\ iro aie iraineci to hanciie wiici ar-rinrais. ii sirotiid i:.,. r

sseniiai veterinary inii'asiruciure inciuciing a ireatrneni hut u,itit platibrrrrs ar,d sur:gicai room
/iIi! .recessafy r,rledicai eqiriil.lleriis and iaciiiries. it aiso l,as spacious i-roiri,r.,q siieiiers ii:i
icos. ieptiies, i-,ngrriates arrd p.inlaies. A viobiie veterlnary Service (M\zSy co.Liprisiz:- :r:.:

i-teiiain Yehicie equippec wiin itecess;,r't metiicai suppiivs io aiienti ro $.iiiiiiiL er-r^r e r.ge iic ies
ci\- 1,;-'r A \;rar corjlporrerir i1r in( e(rrric. .re MVS ur,ir irci,:rs r,'rre ri ir.-\i,1, rl(.uici1, dio ru

iaocec. Gisriaceci, or clisiresseci arriri-rais. iiris is i,-r acioition io rts r'oie as in ar,-roLiiaooe
cirii:lting'ane lnoventerrt o i'aniaarttus io iire ceoare or- back io rne r,.,iio.
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i ir. r- r,. rre arrtl IcliabiiitrLtiorl cc!llrc sltctr'tld aiso ir':

c(luii)ri,rtij irtcltrdirtu carle i- sllakc-ciltciril'lg illstlttlllclrls'

g,,ilrr r 1,.,, rL:ri t l ilunrct' siloc\' calllout.la!:e dressts' to! ci1' j-

crlLtiPpcti rritlt nccess:tt I tcscttt

lucts etc. .1lso csscniial arc lesctrc

oill()n iul(l r)lh(jl l)l{}l(' il\C gcLlIS

i-i i rainirrg nn(l -'\\1 irrencsi'{)cncration:

6. t. !. Eco-llrtucatiofi {rnd Atrttrettess Gettsrl!iott

i-irc sirccess oi a[] conservation plan is entiLell, rrfllqt(l orl the activc suppolt and n4ltlle

i.,.,,r,.,,, co-ope raiion oi ail stakel-iolders ,,"*irh iilc t,l]entbet's Ut ptrblic plur ing a nraior'

isie irrrr ihis purposc. cco-cdr-tczttitltt throLich iociii icr.cl ftrncticlns iike l2rn Muho!5!t\"

\\rrirli,ic wcek. woild iroresir';' Da1,. atlci worict i'. rtV it ontlient I)a.\'can be olganised in a

bcirtri[g lltar.ureI to r.virichvillage heads, menrbers otptrblic repl'esentatives systetll at cP

icr ci- local leade rs arrd membels of NCO n]a)/ be invited 'l'he discussiorr' nlay evolve

alrrirrrii cieterioriltiorl ol' biodiversitv- ilabititi ioss' irurriari 'i ilcllif'e conllicts' and ile
(iarr)age control and iiow best the vegetatiorr carl t)c r't\jarllped ctc' stttdctli con'irnLrrlity

rira.,aiso be sctlsiiizcd or.i various corlsef\,aiiofi issues lirrough proqral]rs \iNe'Anubhuti

ca1I.J Oi the N,[) Forest department. AISO, eCO-rOur iSm aVenUes in the submcrgellce areas

can aiso be developeo by the pro.iect propoi'lerris-

Besicessignboards/ciisplayboardsatpubiicpiacesarrtlbyroadsideneediobeinstalied
as reir'o ittring atrci saie guarding measures'

6. 5.2.'fraining Needs Assessmlnt:

\\'itir ir.icrcasirrg coiuplexities.in managenlent oi'u'ildlito ciuc to fi'agmentation oi fb€sts'

irliroql'ession of Ilunlan habitatior-rs in wildiire areas and coriespoirciing increasc in

irurrran-wiid animal conflicts. decrease in [bresi eover eic.- continuo.rs trainir.rg and skiil

up gLadation environnrcnt assunl:s signiilcant intpor-iat,cc

Among the esseniial aspects oi the training iia,11ework. tbilorving irainirrg neeli: rl:r ' "
been assessed for territorial filed and iiontline staii:

managerneni aard Proiec iion

w i i cii i're mar,agei'rteiri

CrOwO rrailage,:oen i

wi rariiie,!aws.anci i u risprucertce

sensing



,t Lictailcil ilnzrncial outi:t\ itas Lrcen proposecl in .,\rrneruru I rrLrtLe .L tural. oL'

i(s. 15.67 Lakh (its. Fiftcerr itliir sirtr scvcn'lhousand onll,) sprcaii .r,.cr liolrr -\.eals

i1111irectt allocated irrc vaii'.'Lrs :rcti\ itics :\ tlctaiicti rcat'rtist c\purlLl1tl,i'J pian is zllstr

ine ltrtieil. (Anner urc i)

.{.nnerure - [

. 1st Yea r

Gffi,,,,*u*-f^.,'"*,, I

-_i _.._- -__. ___L.- _ i _ i_-_,__.,_i

IVlonito ring & Su rveilla rrcc

.cl,)prtr\'rlr rrl rrrslrec(iort/Patr,.rlirn* 1,,r,, i f : K,rr i ,.irrrr0() j ;UOOfrU 
I,_,,_---I

TAL - Nlooitoring & Sulveillancc l_- i - I I -l!q0{L0 i

Ifgfq$g!.8$9ug 
g E" ir :r b i i i.ia iio n

---.-]-;'-_1.__--_---lfftirrstrrveiuancearrdpar|otli,rg:,!ii.iiiiercscue I r i ,';;1,, i s;ov s: I rooi,t: I

rcirtc rLtDrtlies. \,etelinariarl llott(ltitlr tr rll i_s 50000

ue equiprnerts (cages, snake carcirine
.rnents, uets etc.)

i,S 1i0000

;cue gears for staff(hunler sltoes, carroufiage
sses, torches, batons fire-figirting equilnrenls and
et rrot(cuve gears) re-issLred even iitrr'o lear

L,S l{0000

iTA-i, - l)r-oiectior.r, Rescue & Reirr n iiitatiorr 45$19't

rain!I.
=.Iri

ing a rrd Awareness
boards/d isplay boards LS i0000

izariorr oi awareness campai{ns,/ceiebrarion of
ianr days reiated ro \vildiii'e' .4nulthuticanps i_s 5 00 0i)

TAL -'fraining a rrd Ariarcocss r 0000u

bitat developrirent
er-holes, dug-out ponds No. 50000 i50000
se bouider/eanhen rvork Clteck-ciams; Contot'r
bires ior soii nroisture conservalioo

iUU CM i6i.54 i6i54

ior of rraturai water bociies LS I UUUU U

{iAi - i1:! oirr!i oeyc!op+renr i56i54

!o iai (i1 v_3r) t:1595i
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OFFICE OF. THE EXECUTIVE EilIGINIEER,
WATER RESOI-'RCES DIVISIO{\l, KHANDWA

Undertaking for point no. xvi

lfl pLrrsuance to the concjition given vide MoEF No. F No. 8-35/2018/FC New Delhi dtd.

O3lOl /ZOLE Water Resources Department of M.P. hereby subrnits the undertaking that the plan for

conservatron oi wiidliie rnade by the user agency in consuiration with the CCt (Wildlrie) to be

implernentation at the User Agency's cost.

o-A /\1 ,--
suo oiJffiofit.",.

\("n+..Lr
(A.K.Jain)

Executive EngineerWater Rescurces SubDivision

N o. 02 Khalwa Water Resou rces Division Khandwa

l
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Wrci\i ALriiiva prcjecr\Auiiiva irro.Diversion of 54.60 rra. i0.r2.2020
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oFFlcE OF THE EXECUTIVE ENGINEFR'
WATER RESOURCES DIVISION, KHANDWA

ect file no' FP/MP/IRPIG/295 52 I 20L7

suo piffibri.", (A. K. Jain)

Executive Engineer

Water Resources Division Khandwa

LAND USE PLAN

WR SubDivision No. 02

Khalwa

Forest Land in Ha.Name of comPonent

Dam Sheet

Spillway

54.60 ha. Forest Area (Total

Submergence Area is 382.00 ha.

Submergence Area

Approach Channel of SPillwaY

Approach Channel of sluice

Canal System

Controt noom, inspection room, pump house

with SCADA Room

Any other

D:\WRD\Aulliya Project/aulliya project Diversion of




