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The detail of the alternative sites examined along
with KML files has not been submitted.

BuId ofel ATRT 3 URAIaa el B 3RT B
AR i el @ Wi TR @ 9% R @l

Ay 41 &1 ofFed $ Uiy uRRe— W
Her T ©

|
ASET B KML files TG P ST 9T—1 &
g wHiw-—C TvSd BRITEE @ <dd D
?ﬁm@—zﬁo%ﬁv%mﬁmaﬁ
|

ii

The plan along with details for further distribution
of water to end users has not been submitted.

39 95 & UIem 9 e S gR R
ARy AT B ST 9FT—1 B AR
STHEN Pl el # 97g HHiG—9 3 TS o
TS &1 I uRie-3 ) o Bl

iv

The CAT plan was prepared in the year 2014 and
cost estimated for the implementation of CAT plan
was estimated Rs 1944.26 Lakhs. Now, in the year
2023 the State Govt. approved the CAT plan which
was prepared in the year 2014 with reduced
financial outlay of Rs. 1781.62/- Lakhs. This needs
clarification.

AT | NI CAT plan BT GRS B
wga P & Rrael deife dede!
Wil 3 FRle™ & U &% 07.08.2023 9
SR BT TE B | GG CAT plan I THADI
Wiy wita IRre—4 w® da= 21 el
CAT plan @ U Sesd wiT—1 @& [
PHHIG—M(a)(b) H NI B TS B |

The detail of revised proposal of 2250.05 ha along
with KML files has not been submitted.

JAed [WFT gRT TRIGA 225005 BUCUN
T B R KML files P MR
AN—1 B &g FAG—C TS SRITEG B
coel & fag PAG-—3 F 0 TRW B w9 H
IUAS P TS & | TGS TTH FT Hehar
faaor endes SR & w3 4 o T 8|

vi

The comment of the Chief Wildlife Warden along
with availability of alternative wildlife corridors in
order to mitigate the detrimental effects of
submergence of proposed forest land has not been
submitted.

=g 99y ¥ o ©, {5 x| a=un gees
AT TR BT S BT & MR WRBR P GRTH
f&id 07/06/2022 ¥ ¥ g WiwH ® &
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vii

The Cost Benefit analysis shows that the cost of
proposed forest land has not been calculated as per
the tevised NPV rates vide Ministry letter dated
06.01.2022. Moreover, details about deriving the
benefits of forest diversion in monetary terms has
not been mentioned in the Cost-Benefit analysis.

AETh  WRMN  EN \ulth AN oW
Rreeme w5 & U B AT 9 —1
fg PHIB—G) @@ ¥ Hcs fFar Tar B

viii

The KML files of the phase-wise and components
wise activities proposed to be carried in the forest
land proposed for diversion. Moreover, correction
in the KML files of the proposed forest land located
under different forest divisions has not been carried
out.

HAEH [OWIT GRT Ywiad 225005 oI
T P GAMRT KML files P TS
IUIcH B U1 § S PR o W B
I &g TG A Bl ORUEE
79 TCHIR KML files B WG & SATCIg
qM—1 & favg PHIG—C T A TS
ST B S @ g wHie-—5, 6 T 7 H
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1 xiv

The KML files indicating proposed components over
the Forest as well as the Non-forest land along with
the KML files and Map showing the phase wise
activities proposed to be carried out over the forest as
well as the Non-forest land involved in the project
needs submission.

TS G R a1 4 & IR TR &I
TR drel KML files P U0id @ SIS+
-1 & g #Hie—Cc & A" gIsd
BIRNIEIG &) C9a B (oG HAID—3 T4 4 #
0 BFCIR B WY H IS B TS T

3 SR B T yowwr § YRG TROR P aegd Wi WK HY NG PR
BT B DN |

T~ SIRIRITTER |

9. AP /-3 /16 /2018 / 10—11 /Ly LyF-<
RreT— el

1. SY 99 ASINeTG, (PHN) HRG WGR, JIERT 99 U8 Wedy

.,

-y
(@.ﬁ%{‘sﬂ-—vnb)

IR YoM 9= 79 4WH (-Ue9)
T, R o s 22
gRa<

HATer, &9 Hied, UM & Baid gaeRel w94, $-5, oo As . 3
AR TR AUTel B R NRG WoR, 75 [oeal & 9= {&71F 06.10.2023
(DR e §) @ araw H Eert @ sawe ridE! oy i |

2. I&I 99 G¥eTh, (@) g SRS /I @Uedl,/ gl Sgel /g Sielgy,

H%Il}ﬁ%ﬂ

3. gIYSelteN), WA 99 AvSd, &/ TIEEE /Eredl /S Sqd /

UR¥em el / FEAYR, AU |

4. URIASHT YRS, HNE ToNid U9 BRTEE o}me, LR, feer e,

R TH]IYRH, Aeayq |

DI SR GRS T |

DAANData-imrigation\Section F-3 (Part-II[).docx

IR TaN A ?4'?‘[%1%&% (—mreE)
AEAYQY, HdTe




g@cf
\

e

O000000D0000D0D00O0O0OODOO0O0DO0UOO0O0O0LO0ODOOQOO0O0O0O0O0O

T TRANSTAT T2THE
FIE ISITe T BTSSR,
Rra=lt Aterar, ﬁmaﬁagm (7.9.)

WHie .- 07570299010 é‘-ﬂ'ﬁ':~piumora"ndgan}al@gmail.com

R v, et 2.2 / o9 /zo 2%

ufe,
(8- eeR)

ol 3794, HIGTeT (A7)

fersar:- fovem aefergesy, BT, T5AT U ST % iy WS Thorrer e aR@iter & T 2250.05 R
& 3 START BITE Torabrey SifRIeoT oht 3OieT SR AT | (a7 TS . FP/MP/IRRIG/36231/2018)

HEIH - 1, JUH IT F. / UF-3 /16/2018/10-11/4270, fe=li® 22.09.2023

2.F I, TATROT Gl ST STorair TRE e F3Tera 77 el 37 O 3 8-16/2023- FC
T 20.00.2023

SN 1 MRV
ST HefHier 3 e ¥ fr e aa CRATEROT T T STeraIy Sereet HATer 7S Rt &
Srargim, aa\amwmémaﬁaﬁwmﬁaénﬂﬂm%ﬁn@r%gzzsoos TR T
é?-?ﬂﬁﬁéﬁ%%ﬁﬁﬁﬂ&ﬁiﬁ@%ﬁ’fﬂlﬁﬂ##ﬁﬁ%ﬂﬁ'(ﬁ%ﬁ@ﬁ Y SRR T I |
31F: R T IR AE AR aifenet AfaREra (xiv) g 1 ST 1 TTerT 9T

mwmwwﬁawl
\p

RESTAT S,
AI{E TaTer vd RS R,
TR e S 1)
@WW@WW (#5.)
wierferfy.
L O A (S T A 9 WA 9 A () AR g v
IATF FAE & SR |
2. THSHIOTNT WR aesse SRS/ gRer/ S daer / o depeT fesaT /S,
(Fe) 1 3 gert & s SRERrtg MR [ )
3. R o, AR vt g, H S v el ST, (9T S
fSrom @igier 1 3 gEerd 9 | ’

Y
Al

(w\cﬂ - qﬂ?ﬁamﬁ?mmmsa:émsnég)
3R R e 7 R (W) Fgel sirerar e e (50 )
AW, Ao




O00000000000000000000000DO0D00000000000O0

Morand Ganjal Dams & Pressurised Pipe Irrigation Project
Compliance Report

MOoEF File No. 8-16/2023-FC

Proposal No. FP/MP/IRRIG/36231/2018

S No. | DESCRIPTION OF SHORTCOMINGS OBSERVED

COMPLIANCE CF SHORTCOMING OBSERVED

1 A detailed report along with justification as to
why the project cannot be located in non-
forest area has not been submitted,

Detailed studies of this project has been done by
NVDA. All the suitable sites for this project were found
to be in forest area only. Alternative Sites has been
examined and proposed. Suitable site where the
techno economic feasibility is best is selected.
[Enclosed note on aiternate alignment studies
Annexure—1)

Central water commission has already examined the
hydrology and water use of the entire project in
details and has approved the same. Project has been
accurately determined, assessed and approved by the
Hydrology Directorate of CWC.

{Letter of CWC enclosed as Annexure —2 )

Morand Da‘i"’;.q- The proposed alignment of the
Morand dam is near Morghat village. The Dam
location is restricted to the region between the
confluences of Bhaji Nala with Morand to some
distance downstream covering the loop in the river. A
comparative account of the basic parameters relating
to the three sites.

Ganjal Dam - The proposed alignment of the Ganjal
Dam is just upstream of lawardha village and it is the
site at which the river comes out of the hills and the
valley opens out downstream and this site appears to
be the best in terms of availability of water, approach
to dam site and construction m'ainagement'.

2 The detail of the alternative sites examined
along with KML files has not been submitted.

Central Water Commission has approved the location
after visiting the proposed site and examining all the
relevant aspect.

KML files of all 03 alternative sites both of Morand &
Ganjal Dams are uploaded on portal in Peint No. C(2)
in Hoshangabad Division at Serial No.2 as 0 Ha. file .

3 The plan along with details for further
distribution of water to end users has not
been submitted.

Approved BCP along with Map is enclosed.
(Annexure — 3)

4 The CAT plan was prepared in the year 2014
and cost estimated for the implementation of
CAT plan was estimated Rs 1944,26 Lakhs.
Now, in the year 2023 the State Govt.
approved the CAT plan which was prepared in
the year 2014 with reduced financial outlay of

Rs. 1781.62/- Lakhs. This needs clarification.

Revised Plan of Rs. 60.80 Crores has been uploaded
in Part-l. This CAT Plan is prepared at current wages
rate.

a«
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Morand Ganjal Dams & Pressurised Pipe Irrigation Project
Compliance Report

MoEF File No. 8-16/2023-FC

Proposal No. £P/MP/IRRIG/36231/2018

5 | The detail of revised proposal of 2250.05 ha Component wise breakup
along with KML files has not been submitted. S.n Forest Land Colour of
o Component (ha.) Component
1 |Dam Seat and 29.32 Red
Sluice
Submergence 2133.78 Green
Pipeline PH/DC 15.76 Yellow
Spillway channel  {38.09 Pink
with Fish Ladder
Transmission Line ]5.95 Biue
Approach & 27.15 Brown
Diversion Road
Total 2250.05
KML file are uploaded on portal in Point No. C{2) in
Hoshangabad Division at Serial No.3 as 0 Ha. file.
6 | The comment of the Chief Wildlife Warden This query is related to Forest Department. We hereby agree
along with availability of alternative wildlife to accept to all conditions imposed by CWLW.
corridors in order to mitigate the detrimental .
effects of submergence of proposed forest land
has not been submitted
7 | The Cost Benefit analysis shows that the cost of | Revised Cost Benefit Analysis has been uploaded on the portal.
proposed forest land has not been calculated This analysis has been done with.revised NPV rates as well as
as per the revised NPV rates vide Ministry letter | the derived monetary value of benefit are also explained in
dated 06.01.2022. Moreover, details about Cost Benefit Analysis.
dertiving the benefits of forest diversion in
monetary terms has not been mentioned in the
Cost-Benefit analysis
8 | The KML files of the phase-wise and S Proposed
. Phase | Component .
components wise activities proposed to be No. area in Ha.
carried in the forest land proposed for Dam Seat and Sluice,
diversion, Moreover, correction in the KML files Pipeline PH/DC, Spillway
of the proposed forest land located under 1 First channel with Fish Ladder, 116.27
different forest divisions has not been carried Approach & Diversion
out, Road, Transmission Line
2 | Second (FRL-4) 1135.57
3 | Third {FRL-4) 616.748
4 | Fourth (FRL) 381.462
Total 2250.05
KML are uploaded on portal in Point No. C(2) in
Hoshangabad Division at Serial No.5,6 and 7 as 0 Ha. file.
The KML file of Phase-IV is not uploaded. The remaining area
will be covered in Phase-IV
9 | The State Govt. has not clarified that whether All CA lands proposed as per revenue department are Non
such lands proposed for CA does not comes in | forest Land and same has been verified by District Collector,
the ambit of Forest (Conservation) Act, 1980 Revenue Officers and same has been uploaded on portal.
and justify these lands as NFL Enclosed Collector Order.(Annexure —4)
10 | The approved CA scheme along with site For Phase — 1 Forest land required is 116.24 ha. In lieu that

suitability certificates from the concerned DFO
has not been submitted.

land of Jabalpur District is 170 ha.is proposed. This query is
related to Forest Department. We hereby agree to accept to
all conditions imposed by forest department.

v
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Morand Ganjal Dams & Pressurised Pipe Irrigation Project
Compliance Report

MoEF File No. 8-16/2023-FC

Proposal No. FP/MP/IRRIG/36231/2018

11

The State Govt. has uploaded the KML file of
Non-forest land involved in the project on
the PARIVESH. However, its calculated area is
found 1299.887 ha instead of 1277.694 ha. as
mentioned in the Part-l of the online
proposal.

KML file of Non Forest Area has been uploaded on portal in
Point No. C(2) in Hoshangabad Division at Serial No.4 .

12

The State Govt. has not submitted the
justification for proposed CA area which are
not free from encumbrances as per the
observations from DSS analysis. Also the
State Govt. has not submitied the comment
that is there any requirement for
rehabilitation & resettlement of people from
the identified CA lands.

As proposal is applied in phased manner CA land requirement
will arise in the phases CA Scheme suitahility certification from
concern DFQO is in process. For First Phase CA Land of Jabalpur
District is proposed against requirement of 116.27 ha. forest
land in First Phase.

(Ref. Notification No. Gol MoEF FC - F. No.10-125/2013-FC{pt.-
) Dated 25/02/2014 and our letter is enclosed. All the non-
forest land provided to forest department after vacating all
encroachments (Annexure —~5)

13

A detailed plan to protect the identified CA
land from encroachment in future has not
been submitted.

Identified CA site shall be properly fenced and will be
transferred and handed over to Forest Department.

-

14

The KML files indicating proposed
components over the Forest as well as the
Non-forest land along with the KML files and
Map showing the phase wise activities
proposed to be carried out over the forest as
well as the Non-forest land involved in the
project needs submission.

A‘h.
Component wise breakup
Fosest Colour of Colour of
Non-Forest
S.no| Component Land Component Component
Land (ha.)
{ha.)

1 |DamSeatand| 29.32 Red 2.956 Orange

Sluice
2 | Submergence | 2133.78 Green 811.272 | Neon Blue
3 Pipeline 15.76 Yellow 435.901 Red

PH/DC
4 Spillway 38.09 Pink 0

channel with

) Fish Ladder )
5 | Transmission 5.95 Blue 23.76 Purple

Line
6 Approach & 27.15 Brown 3.805 Brown

Diversion
Road
Total 2250.05 1277.694

KML file of Forest Area has been uploaded on portal in Point
No. C(2} in Hoshangabad Division at Serial No.3 . KML file of
Non Forest Area has been uploaded on portal in Point No. C(2)
in Heshangabad Division at Serial No.4.

prmﬁm—%g?é

Project Implementation Unit — (PIU)
Morand Ganjal & Hoshangabad Barrage,
Seoni Malwa Dist. Narmadapuram [M.P.)
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ANNEXURE - 1

Note on Ganjal Dam Alternate alighment studies

In the proposed Ganjal Dam depending upon the topography and Geological condition three
different alternate dam sites have been explored whose detalls are shown in the below
mentioned fable,

8. Particulars | Latitude/Longit | Length | Catéhiment | Stofade | Submergence area
No. ude in () Area-in | in MEM in Ha.
Sg. Km. Forest Other
. Land Land
1 Alternate 22°14'7.87 | 2528 415.20 9160 | 1015.85 | 97.17
Dam 77° 19 58,3"
Aligninent .
No.1: B
2 Alternate 22° 13 11.0" || 920 408,37 86:00. | 838.32 | 97.17
Dam 77° 200 13.8"
Aligniment R
No.2 . .
3 Final Dam 22°13'47.27" | 1148 413.49 86:803 | 738:.07 | 97.17
Aligninent 77° 19’ 50.58"

Alternate Dam Alignment No.1:

- —tx

This airgnment is having-Dam Jength of 2,528 Km and préposed storage of this dam alignment

is 91, 50 MCM with F.R;L. of 377, 00m, the submergence drea WO['kS out fo 1615.85 Ha. As

compared to ifs sterageiifs: submergence area is mare. Moreov:ar itssstso submerges two-village
habituations. This aligriment is techno economically fotfeasible.

kY

Alternate. Dam Alignment No:2: . -

2%

Y.L«

ahgnment is havlng shorler length but is foundat'on Is comlng In weaker zone, moreover rn the
initial reach of proposed Ieft: bank canal 2 to 3*Km length the may have to run in the steep
terralh which will not be-techriically feasible. -

Considering its:feundation aspects of Dam and $teep-terrain Envolvement in the inltial réach of
canal-thié proposed aligninierntis. Technoe.ecofiomically nat faurd feasibFe

#

T

! .
Final Bam Alighment; - : ;«y.«
£ \é’.
This. alignment s.having Dann lehgth of 1,148 K and proposed storage of thfs*dam alignment
is 86.803 MGM with F.R.L &f 376:667m, the submergence aréa woiks out.fo 833.24 Ha. This
alignment submerges only cne vil!age

&

hrd

Compared to ather tWO alternate-dam alignmeht, this allgnment is havifig lesser submergence.
area and its fouridation is very good and this alignimeant is Techno economically found feasible.
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Note on Morand Dam Alternate alignment studies

In the.proposed Morand Dam depending tpon the topegraphy and Geelogical condition three
different alternate dam sites have been explored whose details are shown in the below
mentioned table.

,_ Sisbmergénde
S. Particulars Latitude/ Length Citf:ﬂﬁm Storage area in Ha,
Na. Longitude | (M) | go"km. | MMOM | Forest [ Other
P Lénd. | Land
Alte?na:te D:':im 0 ) '] .
1| Algnment | 252018711 9320 | 104310 | 22600 | 1502.04 | 756.31
No.1
Alternate-Dam | 550 4 15.0" o )
2 Alignment 770 28" 28.6" 1720 1031.00 226.00 [ 1368.92 | BO7.43
No:Z. ,
, FinalDam | 22019 1725 | . 00 a5 | 44me .
3 Alignment | 77° 28 5654 1085 1031:.99 | 226,124 | 1437.65 | 763:03

Alternate:Dam Alignment No.1:

<~

-—

This alignment is having Dam length of 2,320 Km:and. proposed storagg of this dam allgnment
is 226,00 MEM with F.R.L of 364:00m, the fojal submergerice arga Works out to 2258.35 Ha.
This allgnment submerges the forest area of 1502: 03: Ha. If this: :alignment the. Hard rock is met
at deeper depth. This aligriment I5.techino economically not'féasible.

Alternate Dam Alignment No.2: ?

This allgnmerit fs:having Dam length of 1,720 Km a_nd proposed stordge of'this dam alignmeént
is ‘226,00 MCGM with F.R.L of 366:50m, the totai submergence ared works out to 2476.35 Ha.
This al:gnment stibmerges- the‘forestfarea of 1368, 92 Ha. In this a!lgnment the' Hard rock Is met
at deeper- depth. This alignment’ fatechne ectnomically not féasibie:

Final Dam Alignment:

This alignment is hiaving ene-Main Dam & one Saddle Damt and its length are, 455m & 600m
respectively. Proposed storagesef this:dam glignmeit: is 2264124 MCM With- F.R.L.of 366:23m,
ttie total stibmgrgence. area works outto:2200:68 Ha:

-

Compared torather two alternate dam allgnment, this-alignmenitis. having lesser-Dam fength and
its foundation Is veiy good and cost effective and ihis alignrent is Techno eccnomlcally found
feasible. .

¥
oy

43
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The Dam site of Morand and Ganjal draw of catchment of 1031.99 sq km and 413.43 sq
km respectively at the proposed site of the dams. The command of the project is closely
located to dam sites as approximately 5 km wide strip between existing Tawa Left Bank
Canal and the main ca%al emanating from the Dams.

The geo-physical investigations suggest aconomical availability of foundation grade strata
on the proposed dam sites.

Central Water Commission has approved the locations after visiting the proposed sites

and examining all the relevant aspects. Jjjg

(Rajes *Haridas)
Executive Engineer
Narfada Deverwoiment Division No 23
Narmada Bhawan, Bhepal
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ANNEXURE - 2
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£5C§UE5{¥*W5EHT OF IDLA
CENTRAL IMATER € COMMLSSION
oA E’lQEQTQEATE
W g2, &% Flr, wing 7.
RK Puram, Mew. pellir

RAND & GANTAL Multi Complexr project,
ion of revised compliarice repart,

byetailed Project Report of AQ

Subjects
NVDA, MP- Technical Examinal

Rt

CWC D o KPJAG/2009-F ACI26, diied 160123011

CWE letter no, 1473720 (NWAHW /1193, dated 2" Jan* 2012,
GWE lotles no 9301 INWENTW 71695061, dated 9 July Z0TZ

CAVE 11300 MP/BRL20 VIPRE 143142, dulad 5. 12012 enclosing. (Hesmarmnary
cecard of mestiglelif on. 3 02012 i CWC.

AW P

The “REVISED COMPLIANCE REPORT -~ -DESIBN" in response © Gy,
chservalions on the subject giled DPR T orwardett o this office vids P & Jatier
clted urider reference {1y shove has heer exarined, [Fig observed {hat mast of the
sliggestions and dala's ds. desired Jide CWC lellers tlied under refarince at sloo
] 2.3 & 4 above have been incorporated. N

Keepling. in view the constizings of the projest a_zlihc;ritiﬁs. iy drilling mgditiotial bore
- holes at tha proposed dam alignmerits, the CWE leam after a site Visit suggested
modifications i hé dayout.of bath fhe Jams: based op the investigation reports of
the, garlier DPR dated 1479 when inlensive: faundation imestigations -Had becis
carried out. The proposed:aljgrment of both. Marand & Ganjal:Daiy fiss very closs
to the aligrnmant recommended by the departmént duting 1972. The- projeet layoul
new proposed. by CWe s an oplimized Tayout with: & réducad cost Projsick
authorities have als¢ ansured thatpefore tzking p: the construgtion of bdth the
darmns, the foundation profile shizlk be Toriher firmed: up by Hoditional bherahioles a5
soon-fithe forgst area s transferred (o 1be déepartmant.

sdoordinglysiie, DER, may.be cleared i 50 TaT. ds, & tegigh and:byerall Dlagaityg.

aspiscts / suss Ao concermed. ¢

This lssue with \his-approval of 6B, NBP; CWC

g b

* N " ‘ N
i AW
irector

%EBT@'R; PA (&) CWC, 40881, Sewa Bhaw'g\jhvﬁl;ew; Delhk
i3 o011 TND & Fiw 1293 | Daled: 21 Jan2013
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Arnexupe- D

Broad Conceptual Plan, Design and GAD Report for

Morand and Ganjal Dams Pressurized Pipe Irrigation Project

TEHSIL; Khalwa, Seoni Malwa, Rahatgacn, Harda, Sirali, Khirkiya and Harsud
DISTRICT: Hoshangabad, Harda and Khandwa

CE 5 e

client:, Nermada Valley Develapment Authority MORAND & GANJAL DAMS BRESSURIZED PIPE
INVDA) IRRIGATION PROJECT 3

s

Broad Concept Design and Layout Report

Contractor: M/S NEC-PEL {IV), Indore! i
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O Figure 1.2 shows the Google earth over view of the project.
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o E *! 1.3.1 SALIENT FEATURES OF THE PROJECT: 4
w i i
; .| Total 22.438 Giumecs of ‘water lifted 1f this scheme which will be used for Irrigating 64,111 hectare of ..
- i o ™
O :}; “| command area. The det3ils of distribution system-are as below: A,
4, = - -~ . i
@) & ! Pump’ House " Morand | ‘Ganjal 5P TOTAL £
£; . Dam Dam Reservolr 1 1
! iy = - - 0 9 N - - - -
O . i ) i Area;(In 'CCA'ha) for Irrigation 18490 | 21407 24218, 64111 | « -
@) - Gl s H Irrization module © 035 035 035" Y035 7,
%:"ﬂ - B Irrigation. Discharge (m?/s). 6.471 7.492 B:475 22438 .
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1.3.2 Morand and Ganjal Dam Details :

B e

e e e ———

lWater E-Flow | Water
51 Gross zead Storage | |4 considered for | (MEM] ;‘:la;li?ie for
X . . - |gation
No Name Capacity Evaporation Capacity Drinkm'g and (MeM)
{mvicw) Lass (MCM) {MCM) industrial _
Supply {MCM)
1 :g"aﬁa"d 249.85 | 23.72 226.13 9.18 8.0 208.95
g [ Gemial g ag 9.55 | 86.80 6.0 30 77.80
i 'Dam; d e . . , = - ab -
|Total |34620 | 3327 312.93 | 158 |10 |28675
Note:

1. Complete Drinking and industrial purpose water will ke taken from Morand and Ganjal Dam.
2. Drinking , Industries ,E-Flow water requirements considered as per DPR submitted by SEGON,

Bangalore, (Refer Annexure-1)

| ICA Proposed I
sl. |[Dam/ Outside of , :
{No | Reservolr | Nymberof | IGAProposed y Command Total " Water
- within Boundary (Ha) | ..o . L2757
villages in ) Proposed I 'Requirement
. commarid Command in place of Killod iéﬁ?ﬁh) ‘(vicn) ':
Rl Boundary.{Ha) | LIS asshownin |7 43F 18
Tender :
A boundary
M . L R N - N E .
X2 3, . & 5 6 7
| 1 [’Indira Sagar ’ il 5
; Reservoif 60 15920 8261 24181 A;j 87.7_5
i I 'e L
2 Ganjal* « ' l '
Jodesevor | 72 18 78 Sh Sl
37 Morand i e
w; 1. -Resérvoir 68 . 18490 ( ) a0 ] 18490 ‘;h 6.7;19.
Total 200 52874 11237 64111 .| 23266 .

b
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) |
4 .
7
AN
O -
SALIENT FEATURES COMPARISION ; N |
6 S.no. Description Unit As Per Tender As per Actual .
Morand Dam, Ganjal
‘ Morand Dam, Ganjal 7
6 1 Source Dam and ISP Reservolr Dam and Isp \
Reservolr
O 2| Amount Of Contract Crs 1753.50 219323 ™y
3. | Gompletion Period Maonths 48 - 48 a‘)
6 4 | Total Culturable.Command Area Ha 48874 64111
o 5. | votal Discharge m3/s 18.13 22.438 1 Y
6. | Discharge Rate Ips/ha 0.35 . 035 .
O 7 | Power Allotted . Iy 15.36 2015 ‘ ™
8 | Wuachaksize Ha 500720 500 /20
6 9 ,: “Attomatic control chak size Ha . 20 20 " € \ ]
6 10 FFow:control-chak size " Ha 500, 500 : .
11 | Last chak size, _ Ha 25 ) 2% €7}
6 = ii ,Minil";ldm,Residua_! head:at Jast chak size m 23 ) 23 1y
13| Ristg malnvelocity'limit mfs 21 S £k
S 14| Total.Rising.main, nos, | . 3 B X 4} -
L 3 forRising main + Lin - e
6 15 |.TotalPump.House nos: | coriniand.aredfor 4 : -
N T . dishet = 4:nds. in total 3 o8-
. . 16 | tewwater jedel -Moraid:Dan m | YR | 352, ) .
17| Cowwater level-Ganjal Dami S 3554 T Tasa | o
6 18 N ';igws;'wéign'igyel‘élgPj%é:sempirj i “m,r ’ \_ 248 _> T . 547 i - -
6 ) ; 19 :|; Fiighest Efevation in‘command area, m Co3ss L Hes, )
a o Lu2o hesotvilages: ' nes. | e . | a0 L K
3] 2% |-GCAYCCA Ritlo . ha | e3dsasdsera | séeeoyearza | ~
’ W SeorilMaluia, S
(5] t 5 Sedni Malwa, ,Raliatgsch, Harda;, | ‘ b
, - Rahatgaon , Harda, ‘ ‘Slra_lj,jghh:}clyg, . .
o . ... .|'Tehsi . . | Sirall, Khiriiya,&Hersud, | Hirsud:&Khalwa .| 4
T N B o Hoshangabad, Harda-& | Hoshangabad, Harda | 3
. r 23 e PR - o G f S L R
: .. frDistrict Kharidiva |i8Kbanda, o {\.Q?'
y J:: > N -
6 - 3 [ B - ., 4 ~
- /,::: ! i e
o I i -
; . -+
o f , oy
" . o i
O | : . i Eooal)
6 T A - : N * ]
i, & ﬂ-..)
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‘K)féﬁa*g':é:?Ele(t,artjbngvyit‘h In this command area.ranges from 306m to 362m.

1.4 AREA SELECTION:

Systemn description : Water will be lifted from three differant sources namely Morand Dam, Ganjal Dam and
existing Indirasagar Reservoir through Approach channel / connecting pipeline ic pumphouse, From respective
pump houses, water will be pumped to 20 ha chaks direcctly. Low water level for pumping constdered Is 247m for

ISP Reservoir, 352 im for Morand Dam and 355.4 m for Ganjal Dam respectively.

Morand Dam side command Area = 18490 Ha
Ganjal:Dam side-command Area = 21407 Ha

ISP Reservoir side command Area = 24214 Ha

| Total Culturable command Area = 64111 Ha CCA

Scheme <L: Scheme -1 will get water from Morand Dam. Out of total 18490 ha from Morand side command,

‘ scheme=1 will cater irrigation fér 7875 ha and, balance water of 10615 ha (18490 ~ 7875 ha) will be delivered to

.D_’eih?érﬁwchémb‘elr {DC) |ocated at 383m GL:- Total discharge from Marand Dam side Pump house (PH1) will be 6.471

| m3/s and out of this Scheme 1 will cater for 2.756 m3/s which will be pumped from PH1 directly to the chaks size.of

‘»’g}jigti-,ﬂzlg ha. Total:415 chaks catered from this scheme. Total Power rerquired for this scheme 1 wlTl-l-*:. 3,775'-MW;

A

-

v"?‘R_i"s_lng; Maln 1 (RM1): Rising main <1 will be connected from Ganjal Dam side pump house (PH2), Total culturable-
i C@rﬁ‘r;rfand Aiea“from-Ganjal Dam fs proposed for 21407 Ha..From tfils, atea of 16707 ha.wlll be ptimped through
; Rising:maln-1 plpeline with discharge of 5.847 Clihecs and With pump head of 31.0m to ift water from Pump house
| 2:(pHi2):to Delivejy Chamber (DCJ through 1900mm MS Pipefine. Lifting level at PH2 will-bé 355:4f aind defivery

leveliat:DC wilbe'383m. Total Power rerquired:for this Rising main 1 will be 2.115 MW ;
From PH2 command area of 4700 ha CCA (21407-16707 ha);will also be irrlgated by direct pressurized system to
»schemie:2 directly up to 20 ha chaks.

o

"Schiete +2: Scheme -2iwill get water from Ganjal Dam. Out of total 21407 ha from Ganial.side commiand, schetne-2
will cater Irrigations for 4700 ha and balance-water of 16707 ha (21407 = 4700 ha), wui' be. delivéred to Delivery

; chamber (DC) Iocated at 383m-GL through Rising main-1- gipeling. T otal discharge from PH2 towards scheme-z

‘dlrectgpressurized:system il be 1,645 m3/s‘which will be‘pumped from PH2 directlyito the chakSasIze of upito 20

: ha ~Total 239 chaks catered from.thls scheme. Total Power rerquired for thisscheme 2 will. be 1. 363 MW, Average

e 3
.u..,(

Elevatio with mﬂthis comand area ranges from315mto BGSm -

NS !
' i

: Scheme -3: Scheirie -3 will get Watér from Deljvery chaniber [ater recelved ffém Mdtand Dam and ‘Ganjal Daini -

‘| respectively). Total Morand side command area will be 18490 ha and from Ganjal Dam command: area will be

121407 and total area wil be 39897 ha: Out of total 39897 ha; Schemel will be irrigating 7875 ha and scheme2 will

[N

et s s b S i e - — —— v s e e b ot rrad [ —— P ]

Cliént: Nartogda Valley Development Autfority MORAND & GANJALDAMS PRESSURIZED PIPE
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be irrlgating 4700 ha and balance area to be irrigated will be 27322 Ha. The water for 27322 ha will be available at
Delivery chamber {DC) by recelving water equivalent to 16615 ha from Morand Dam and 16707 ha from Ganjal

Dam respectively.

Scheme -3 will recelve water from DC directly to 20 ha chaks through Gravity distribution system. Out of 27322 ha,
scheme-3 will be irrigating about 13150 ha only and balance area 14171 ha equivalent waterwill go to Pump house-
3 (PH3) situated In Kbthami village. Total discharge fram scherne-3 will be 9.563 m3/§, and Scheme 3 will cater for
4,603 m3/s which will be from DC directlyto the command area of total 13151 Ha CCA with chaks size-of'up to 20tha.
Total 683 chaks catered from this scheme. Average Elevation with in this command area ranges from 300m to 347m.

From stheimé-3; balance water for 14171 ha wil| go to Pump house-3 (PH3).

Scheme -4: Scheme <4 Will get-water from Purp house -3 (PH3). Area to be Irrigated from this scheme will be 9365
Ha. Discharge 0f3:277 m3/s which will be pumped from PH3 directly fo the command area of total 9365 Ha GCA

with chaks slze of bip-to 20 ha. Total 487 chaks catered from this scheme. Total Power rerquired fén,this scheme 4

-
-

| will be-1,032 MW, Average Elevation with ih this coinmaid area ranges from 2711 to 348m, -

S n 5

.Scherig.-5:Scheme -5 will get:water from Puriip house -3 {PH3). Aréa to be irrigated froim this. schefng” wilt be 4806
Ha-Discharge of 1682 m3/s which.will. be purped from PH3 directly to the command area of total 4806Ha CGA
| with chaks size ‘ofiup to 20'ha. Total 249 chiaks.cateréd from this scheme. Total Power rergulred for: this schieme 5

“ :Wﬁl be 1,089 MW. Average Elevation with lnthl$ éommand area.ranges from 309m to 372m.

‘| Scheme -6'Scheme~-6 wil get-water frofn.Pumip house -4 {PR4) from ISP Resérvali as‘sdurce. Out of totdl 28214-ha

N _;frqm.jSP. Reservoirside gommgnd; Scheine-6-will cater irfigation for-7925 ha, Total discharge for‘t[’i’fs;'échem”enﬁ‘\\i}lll,

frnm thils schefme: Total Powef -refquiréd for thls scheme :6 will be 2,977 MW. Average Elevation wihh In fhis:

comrand-area'ranges<{rom 262m to 301m.

.
-t

fche‘m’e*-?‘ Scheme s7'will get water from:Pump-house -4 (PH4) froim ISP Reservoir as source: Qut. of: Eotal 24214, fiar

ﬁfrom ISPtReservourzslde gommand; scheme-7 will cater irrigation foi 11080 ha. Tota] dlscharge for thESLScheme 7‘wi]l

PR

E be 3; 878m3/5swhlch!wdl b pumped frond PH4 directly to the chakssize of up'to-20 ha} Total 567s chaks catered

{from thils-schames. .Total Power ferquired for this, schefne 7 will be 4.705 MW. Average Elevati‘_'w"‘“ |
I+ o o
' cormand area rang"eg.:\from 762m to 300, B '
. £ L
¥

1

e
iy

K

|be 2.774 n3/s “which will be pumpad fiom PH4: ditectly to the chaks size of up to 20 ha. Total 415 thaks cateréd |
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| The design of the Morand and Ganjal Project:is prepared with the help of the survey data which includes
_:'fixatlonuo:f‘headwork‘lo;ation and. alignment. This data will'be utilized in the pipe hyéfaulics software for
j;dete‘;m{ning the diameter of the pipeline. Layout and design of the distributién netwiork is prepared which
itfg’s well includes command area finalization, chak planning, alignment planiing, and diameter fixation of
| Eh“e rising main-andedistribution network.

‘I Survey data includesthe following detalls.

RS-

o - —

Scheme -8: Scheme -8 will get water from Pump house -4 {PH4) lrom ISP Reservoir as source. Out of total 24214 ha
from JSP Reservoir side command, scheme-8 will cater irrigation for 5210 ha. Total discharge for this Scheme 8 will
be 1.823m3/s which will be pumped from PH4 directly to the chaks size of up to 20 ha, Total 284 chaks catered
from this scheme. Tatal Power rerquired for this scheme B will be 1,957 MW, Average Elevation with in this

command area ranges from 262m to 237m,

Total command area from scheme 1, scheme 2, 5cheme 3, Stheme 4, scheme 5, scheme 6, scheme 7 and scheme

8 will be 7875+ 4700+ 13150+ 9365+ 4806+7925+11080+5210 = 64111 Ha CCA.

1.5 Survey ,Investigation & Chak Planning:

The general methodology followed for Survey and Investigation of this lift irrigation scheme Is illustrated in

the following,

.-a». Spreading and constructing. Temporary Bench Marks (TBM) inthe command area from Great
Trigonometrically Survey:(GTS) values.

~
Alignment surviey with level at every 15m interval and preparation of combined. revenue .

pr.

village map of the command area showing contours and prominent field details as per the

. detailed specifications,

‘a;, Grld survey at thecheadwork location as-per the network analysis made as per'the survey details.
‘B, Lisectioh ofthe rising malh with all croséing detalls.
4-Gs Demarcation;of.outlet pdints for each chak with verification and confirmation of the ground
S W a4 a
e lévels, = s .
g, o R ) s > £ 3‘£ 5 3]
Jids Lzsection-of distribution network fifies with all the crossing detalils. & A
b |

As faraspossible, average chak;size is kept close to 20Ha ‘(CCA) However, ’the[ﬁﬁéfor each

- chak will he v,ary’Ing’. due to natural top_o,.grap'hical features and other conveyance and

b
%

boundaty ¢onstraints. All the pipélines of stfng main anhd distrthution ;etwo:rk',\ﬁ‘rlll be laid
below *g‘?o’und with .miiiimum depth of 6l cover as 1.2in. Actordingly, the alignment of

4 pipel__ines%will not interfére with*tﬁak.formatlpn and its boundarles.
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2.0 DESIGN OF RISING MAIN LINE AND DISTRIBUTION NETWOCRK:
Average ground levels from command within the culturable land range frem 262m to 365m. Total of
22.438 cumecs of water will be delivered through various pipe dlameter ranging from 63 mm to 2600mm

till 20 ha chak outlets and from there water is diverted to cater up to 2.50 ha chak outlet.

The entlre pipeline system is designed to take 0.35 Ips/ha and to meet minimum of 23m pressures at each
2.50-ha chak outlet and accordingly hydraulic design at 20 ha level is done. Total of 3355 chaks size each
varylng from 5 to 40 ha and averaging close to 20 ha covering total area of 64,111 ha is covered 'under this

Project.

A minimum residual pressure of 27m will be maintained at all 20 Ha chak outlets and also restricting
maximum of 2.1 m/s velocity in the entire network system. Minimum of 63mm ahd maximim of 2600mm
. pipe didmeter been used for distribution network. An outlet management system-that does nét require
.any external source of-electric power will be placed at 20 Ha chak outlets ini order to ensur:‘tqultable
| supply of water..:An efficient air management system with feedhack control {connected to SCADA) will be
| designed to enstre troyblée free operation of the lift irrigation scheme and' protett the pipeline system

from dahggrous air slam pressures. w

124 Deslgn Philosophy:

“The. m‘ai'n(f objective of the Morand ahd-Ganjal Project i to empower the farmers in the Hqsl;_qngabad,

| Harda ‘and-Khandwa district with reliable.and equitable supply of water fof irfigating Agricult‘_m':é. Af the

.documents while- keeping the power requirements to the lowest possible levels., This cap. be achjeved by

ensure* reliable and equitable suipply of water to-all farmers identified under the Iift: dierigation scheme The

P

3' r

% component is essentfal for long-term frouble:free and fail-safe performance of the Ilft’lmgatlon scheme.

fr e e

Aestitne tinve,;the lift irrigation schemes should be designed to satisfy other criteria mentioned in tj]e tender |
i;épé?for'ml‘ng»‘optim’aj design and life cycle cost analysis, so the farmers Will receive right quantitiés. of water
'?at adequate pressures, While the.government il ¢cohserve precidus electrical-eperdy. and save ’6n‘annual ]

; ’electricity ep(pendtture.«'fhes design should also'look at the potential pitfalls associated with p]ped irrlgatibn ‘
“I'systems .and make use’ of advanded desngn and other technologlcal solutions to. avert stch pltfalls and

Wmost cntlcaltcomponent of the LIS¢is the pipe distribution. network A-cargful. and eff:cient deslgn of thi§ ]

: foficieqtsdeSEgn:o,f'a plp,edﬁ irrigation system always.starts at the consumer end: .
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|igreatér than the minimum requireéd value (except at one or two outlets where the minimum residual

1.pressire 1s maintained). Unless the additional residual pressure at outlets is dissipated by some smart

scheme. S6me.of thése problems iriclude; perlodic filling and draining of pipelines leading to ir lock, pipe
T jognt.fally[e!a‘mj evefitual leakage; pumps operating well beyond rated conditions restiting In premature

*

‘ fbcéakdowﬁ‘from‘,éi(ces‘sive heating, vibiration etc.; Jongertravel times to chak outléts; significant ingquity in

work, as thie water supply systein will be designed for peak demand cofditions but the systam must work

[ fof maity varfable demand conditions - demands vary significantly during different stages of crop, growth,

:ffﬂiéﬁieréhwgrs'é with orifice cofitrbl, Outlet Management System is essérifial to ensure equitable supply of

Ly

| Watel diiritig, thé- entire growth period without having to run pumps beyond rated conditions Héwever,

Qz‘rquj;ement' {that’ is; hydrauticaliy actuate.d). can also be expensive and might thy’ ‘be possible With

éx,c?e'ggloﬁ,aily good optimized pipe network design satisfying-the tender conditions.

b v g ——

Higher residual pressures are naturally available at many chak outlets because of the undulating terrains of
upland agriculturalareas and careful design can ensure higher residual heads at most chak outlets. Further
increase In residual heads can drop the water requirements at chak outlets dramatically as the farmers can
then go for micro Irrigation systems without the need for additional pumping and the associated energy
burden. As micro irrigation boosts crop yield significantly, the best and most efficient design for the lift
irrigation scheme would be the-one that delivers crop water requirements at higher residual heads while
keeping the energy requirements to the lowest possible levels {and. certalnly- below the tender time
-estimates). I general, the minimum residual head at chak outlet for drip or sprinkler irrigation would be
-around 20m and this can ensure-adequate residual pressure at drip/sprinkler emitters after all the pressure

losses downstream of chak cutlets,

‘Whether fhe: distribution system is designed for a fiinimum residual pressure of Om, 2m, or 20m, the

actual residual pressures available at different chak outlets for specified déemand conditions wil[‘aLways be

T, ' ]
_'_ce‘cfhfioldg‘y; water will NOT be delivered equitably-to all chaks. Lack of proper outlet management system

can result in many unforeseén problems and eventual declaring of failure of the entite lift irrfgatron

supply. of water. OFifice or manual/motorized controf valves based dissipation of residhia) pressures, cannot

The use of\‘ﬁu“géed field f:‘hér_meié for delivery of water from chak outlet to' farm: boundary can make the -

x

. i

%

S

Qutlet Management System ‘that: requsirés Ylittle or rio fnaintehance. requlrement and: no*additlonal energy |
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Pump station flowrates will be designed based on bottom-up approach starting at the field channef level
downstream of chak outlet working towards the pump station. The design flowrate for each chak will be at
the rate of 0.35 Ips/ha. This flowrate will ensure minimum required flowrate condition for efficient delivery
of water from chak outlet to individual farms when the minimum chak size is not significantly below 20 ha
{20 x 0.35) =7:00 Ips/chak, while 12-15 Ips is the suggested lower limit for field channel flow. Reference:
Design and operation of irrigation systems for smallholder agriculture in South Asia by D. E. Campbell, FAQ,
ISBN: 8789251024812, 1987). The proposed chak outlet management system will provide flexibility to run
the LiS:similar to Warabandi system as practiced in M.P. For éxample, the group of Pani Panchayats under
the LIS may decide on the rotation of water supply on a weekly basis (that Is a group of chaks will receive
water for one week continuously and water will be directed to another group of chaks the following week),
‘Biv_veek‘jv basis, or even on an.alternate day basis per crop water requirement and availability of water.
Supply of water on longer time intervals (one week on and week off) issuitable for fload irrigation while
water should:be supplied at closer-Intervals {alternate day basis for example) for micro irrigation systems.
This provides flexibility for farmiers within the chak that offers adequate residual pressure h.};::‘. to

HE

, collectively switch from floed irrigation to niicro irrigation wheriever they are ready.
2.2 Design criteria
_Ti'-'h‘e_gg?j”e“r'ail"des_l’gmcri?ggrfhio‘r this.LiS.are fisted.in the following:

e ‘Water v@il‘[ be lifted from three different, resources namely Morand Dam, Ganjal Dam and Exlsting

Indira -Sagar Res_g;‘rgsjir Right -side through an pump house, and pressurized pipe network to

s

aj‘pg;ﬁ:&lmqteh_[zp'ha:qhaks\gf,jthe,qomman“d‘ar"ea.
» Each cha[gﬁu’tlgt'Sﬁ,oulﬂ'bg‘j&‘e’s"lg'ne‘d forthe respective flow rate hased on total area unider the

- chak and a guty flow rate of 0,35 Ips per hectare.

TN

additional power supply and pump Set.

1 diameter tp to 280 mim will be: HDPE pipe diameter aid. from 300 mm and aboverwill be Mild:steel
-, /DGR with suitable:thicknéss mentioned.as per tender. ¢ . ;
., Hazen-William friction ‘equéti’én will. be used for computing head'loss within the {

pipeliries with a rughness coefficient Cr value of 140,

1o , Minimum pressure head at each 20 ha dhé_l(fpuglet should be 27m and at,2.50 ha pressure will be |

23m, 50 the farmgers can: go for milero Irrigatlon. whénever they are ready wi_ﬁffout' the need for |

I® The netvmrk system wll! use’ MS; DI; GRP and HDPE pipes of appropriate pressure ratings wlll be

. used for distribgtion netwprk~and following.size-limitatigns stipulated in tefider specifications. Pipe
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® Chak markings will be done making use of manual command area survey, digital contour maps,
village maps and RoRs.
® Chak and distribution system layouts will be marked in such a way as to minimize the railway,
highway and major stream crossings.
o Detailed field alignment survey will be carrled out from source ta all chak outlets to abtaln
accurate elevations along all ¢ritical areas of the piped distribution system.
=+ All Chaks (20 ha level} with residual pressures of 27m will be provided with Outlet Management
System {OMS) to ensure equitable supply of water to all chaks. The OMS will be capable of measuring
the volume of water delivered, limit the flow rate to designed capacity of the chak outlet,
automatically close the valve when pumps are turmed off thereby preventing periodic filling and
5 draising of the pipélines which ensures enhanced project life. i addition, the opening and closing of
these valves Will be automatically done in a controlled manner so as to eliminate dangerously high
surge pressures assoclated with rapid changes in velocity and hence enhanced life for the project.

Unliké orifice, plate based flow control, OMS will preserve the available residual head (while Iimitff'tg

1= the flow rate at chak outlet to required valug) so the farmers can go for micro irfigation whengver

they are ready. Orifice plate based flow control will* also necessitate massivé redesign and

1 néedtd be undertaken evéry time one water tiser assoclation Is ready for migrating to'micro irrigation

systemi.

* T

G A detailed -air management system will be designed and this. will help eliminate air blockages and

‘teduce travel time from pump start-to flow reaching the tail end chak outlets.
o . Adequate number of Isolation valves and scoiif-vajves of @ppropriate size will be provided

throughout-the distribution network to enhaiice the opetational feasibility and periodic flushing

of pipes preventing siltation.problems. x by
» Bladder Vess‘el‘éa;ed‘&urge projéecfion;arrange;m‘ents will be provided to the entiré network.of the
o Plpeline-system. - N
- User friendly SEADA-ahd Oitlet management system with automagion system, will he designed. for

seamless Integration and-operation:of' pump staticn and outlet management system.for efficient and:most

) :'cost effective.operation- of each Lis. The proposed systern will be capable of prowding periodic update}s and

(v —— - - - B s cns i o ot

replacemént of orifice platesiin order to make use of avallable residual head @nd this process may |

:;t'?»e oyerail operation of- thg*LlS to all-cancerned officials. :%

p T 4
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| commiand ared ,(ihé!f\idirjg; ground [evel contours) was prepared. This map included chak Boundares, highest

"l elevations pointsavithin-the;chak botiridaries, CCA.of each chalk etc. These maps were used for building the

.possible ii order-to eliminate errors In model development. The pipe network madel is cgimprised of a
Qi'r’esérvo_ii' node representifig the Pump ‘house, an intricate network of fising, gravity mains; and a

I distributlon system:

| Following:methodology is'adopted fof the optimizgtion study,

I- & Minimum required-velocity in'M:S./HDPE Plpellne = 0.3m/sec as per CPHEEQ Mariual.
amm—— v

4, ®

1+ Maximum permissible. velocity in M.S /HDPE.pipeline =2.1m/sec as per EPHEEQ Manual,

4 » Headlossin friction ii:r

e P e e v aa vt wwm eaen s e e v e e B e o DSOS ry SO ——

23 Network modeling philosophy

The rising main and distribution network models will be designed using the latest version of the most
popular hydraulic network modeling software - Pipe2000 developed at University of Kentucky, USA, The
entire network pipeline system assoclated with the distribution will be designed In such a way to minimize
the life cycle costs of the, project. Once the chak formation is complete following the procedure outlined i
the tender specifications, a layout for the network model will be prepared that ensures minimal raitway,
highway and major stream crossings. The Pipe2000 software will be used to analyze the model as well as to
optimize the annualized capitsl and operational costs of the project. Use of well-established netwark
‘modeling software will not-dnly ensure accurate results but also the most cost effective solution which can
potentially providé slgnificant savings in energy costs. The velocity considered for pipeline is fnaximum 2:1
‘m/sec and,minimurn 0.3 m/sé¢ (subject to diameter constraint).

2.4 Building of pipe network model =

.
-~

-After completiop of chak planning, a detailed CAD map showing all salient and relevant featares within the

plpe netwokk modelin (Rf’ﬁ'ézdbq‘soﬂw_,"gfe. Automated CAD to model conversion.tools were used wheraver

25 .. Methodology of calculations

i

[

) 1y L I I N JNETN R T e
:rising and-gravity niains:s worked out ysing Hazen William formulas

5 - ~*,

T in}%ﬁ'zloss‘es in bends, valves etc are taken as 10 % of pipe frictlonal’]osses,
, e ! ; g 5 !
g?é
: i ; .
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2.6  Outlet Management System

Chaks are designed for covering around 20Ha area and precautions will be taken that farmer gut boundary
will come in the maximum one chak only. The residual pressures at chak outlets are malntained to be no
less than 27m. On a peak demand day, It Is very highly fikely that all outlets in distributaries are fully open
and deliver peak flows to chak outlets. On the other hand {for example the days of unexpected heavy rains
during a peak demand period) all outlets may need to be turned off to prevent excess watering and

conséquent damage to crops.

| In between these two extremes, the number of outlets operating at any given time may vary from 0. to

total number of outlets in the distributaries. In addition, the outlets may be operated only for certaln

‘number of hours In a day depending on their consumption etc. so it is required to control and monitor the
'chak outlet with effective contral systen. .Also, operation of the system during non-peak demand months

is the most critical to implement as outflow to chak from an outlet depends on the available residual
9

-~

'chak outlets and more importantly these controls should be set to maximum flow limits s6 the outlets

;Caninot draWw mdre water even when there s higher residual pressure at that location and so sufficient flow

['willbe.avajlable“at the outlets vhere pressure‘is low-or at the higher elevation.

necessary irrespective of pressure avallable at that outlet, will-be provided for all lift irrigation schemes
“under this cliister. The outlet management system will have the feature of anti-drain to enable to keep the

:'neftwérk always. full of water which will avoid the air entry in the pipe and will keep: the network fulll of

Jwater. :"rllrs,‘y\ffil enable to.start the flow. from the outlet immediately when the qutlet: will be started qggi‘p

.in operation, We will control gnd monitor the distribution network at dowhstream iiistead of! contrilat

e}
3

|y { associated withair lock such as less/partial flow, leakages etc.

3, %Oﬁtlet management systém enables the uniform & eqvu‘i}aiile’ distribution. of wa)t‘exr

f;pr.essur.e at that outlet and higher resldual pressure at outlet means higher flow to chak unless there s a~

3 N
coritrol to restrict the flow to the maxlmum allowable value. Therefore, it is essentlal to have controlat all

s

irrespective of its elevation and distance from the supply source..In Upstream Control the

An outlet management system, which will control the maximum flow &t the chak outlets wherever |

[

e 1. , Outlet management system with downstream coditrol will ‘prevent the draining of water 1
from the nétwork. T ’
v %- »  Outlet management system avoid the air entry. in plpeline and o reduces the problems
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% e Discharge between nodes., % J

. Diameter of the pipe between nodes,
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O outlets at lower elevation and near 1o supply source will get the more water and other will ~-
O get may be less or NIL water. .
O 4, in Outlet Management System, the water will be immediately available at outlet ance the ‘1
supply will start. In Upstream Control due to draining of network it will take time to for the N
O water to reach the outlets, s ,.)}
O 5. In Qutlet Management systern as water always remains in pipe network it will increase the
'®) life and efficiency of pipeline. ™y )
o Entire Distribution Network System will cover through Outlet Management System, Air @
Management:Systern, Washout / Scour System, ]
O &
O Ifn summq[y;‘_t_he pipe netw?irl‘( de;igne.:d as per tender'rgquiremen:c oi? 2.230_4 Ips/ha for this LiS. The saliert P
| féatures of'the. design pertdining to-this LIS*are shown in the following: o
9 i Each 20 Ha chak outlet Is designed for 0.35 Ips/ha ihwz
O ¥ Outlét management system is provided to allow for rotation of water similar to Warabandi system :."s\_g f:'\}
20 ha;chak level. .
O ¥ Problems associated with field chaninels are minimized . " {”:#i)
O 'i. Iﬁlrl_lr;n‘um pressureat 20 ha chalcoutlét is minimum 27m, : {“f:} .
@) 2 Minimumi pressure:at.2.50 ha chak-outlet isminimum 23m, m_l‘
O s Highje‘st steady state préssures and pump head is 104m (for Scheme 8 Pumping). " j; ?53
- Highest steady state pressures itvthe-entire Distribution network is-_9,0m. . o ) {:j
O i x e “,m ¥ “ ": = 3, e
O ::;};0 Summary.of results o
:}:A8 pertheé. above mentioned désign criteria- and the guideflnes, thie Broad concentual design & layout T 1)
O | ;@Yﬂkaﬁ[ﬁc‘t{géjgh of distribution system Is prepared, showing the following and presented ifv various tables :,
o ahddrawingé séction ofthis report. =
O ﬁ e ‘chak'boundaries. : {.J‘
fpe  GCA/GCA df-each Ghak ’ b 03
QO ‘e Location of outlet foreach Chak. e A -
O Y f _,' Horlzontal alignments, of the distribution network along with its nomenclature. = ’ :f)
O f,\_!} iéi;_:: Node numbers at each-offtake point and irrxlggtion outlet point. - a ;‘ g :‘[
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After this report, the detailed engineering report of distribution network with kilometer wise L-sections
along each alignment will be prepared and will be submitted separately (after approval of this Report)

including the following detalls,

* Chainage, G.L., Invert R.L of Pipe; H.G.L.
. Location of various types of valves such as air valves, scour valves {washout valves), sluice /

butterfly valves for discharge control etc. and its diameters.

. Position of varlous structures at crossings of Nallas, Roads etc. & fits typical design.

° Daesign of surge protection system.

. Pipe Pressure classification of Pipes. -

e Typlc_af outlet management /Air managemeflt /SCADA {wireless and energyless based) arrangement
at 20 ha chak head.

- Position of thrust blocks / anchor blocks & theit typical design,
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After this report, the detailed enginecring report of distribution nelwork with kilometer wise L-sectlons
? along each. alignment will be prepared and will be submitted separataly {alter approval of this Report)
g including-he following details.
’l! E A »
® Chainage, G.L., lhvert Rl of Pipe, H.G.1.
Y o Location of various types ofivalves such as air valves, scour valves (washout valves), sluice /
) 4 butterfly vilvesfor discharge controbete, and:lts diameters.
¥ ¥ . )
ta ngjﬁ'gp of various siructures.at crossings of Nallas, Roads etc. & itstypical d}_}sign.
Yo 7 Désign of'sure protection systam. g
\ i»  PlpaPreistire-classificationof Pipes.
" Typical autlet management #Air management /SCADA {wireless aind energylessthased) arrangerient t
k! - at 20 ha chalhe#d.
£ Y @ Pbsj‘t_l"ch»gfith‘rq;st’«'B]o_c[m franchor Blocks & their typical design.
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Table 2,0. PUMP HEAD AND POWER CALCULATIONS:

Eower caleulation for MORAND COMMAND (PH1 to Morand Command): SCHEME-}
ltem Unit Value . Remarks
Low water level M 352 .
Ground leve! (i) m 372
Puimp Eloor level (i) m 373
Highest levelin-command area {m) m 352
Static head | m 10
Headlosses including minor losses m 13,7
Residunfhead.at 20Ha chak . m 76.3
Tatal Head:(H) " 50.03 _
Dischiarge (). .| m¥nr | 23297 | ForArea of 18490 Ha CCA
Pump Efficiency. Eff) % | 88 Minimum as per Tender
MotorEfficiericy { Eif) | % 95.5 | Minimum as per Tender
Power calculations . ' ) '
Formula ] o
PH{Kw).= (O."' H: /“(367'2 * Eff) , .
P (Kw)=(23297*50 }/{367:2%0; B870.955 )] b Calculated with comb eff-of 84:04%
Totdl.power . Kkw_ d3zmin g ' '
Total power . i W | ?;.7,99, |
Power cafcula!ion for*GANJAL*comn AND gpnz to Deiiue Chamber RISINGMAIN 3:
;tem ) . o bwie T valie Remiarks
Lowuwatér:"levéiu ) s R '355.4 '
| Groundilevel{m) ~ T kw 362
| Puinp Elobr léveli(im) oy 363
i ‘H!ghes@levellnfcommand area (m) m’ 383 B
| Staticthead .. . Am . 276
Headlosses mcludingaminorlasses dm C T34
Residudl hiead:at;208Ha, chiak Jm | o
,Total flead (H) .| 317.0 .
| Dlscharge@) .. , = |m3me | 21051 | For Area of 16707 Ha €CA
Puﬁ‘?‘p‘Efﬂcrencyz( E£ff) e % L 88 | Minimumasper Tender
' MotorEfficlency.GEF) . 53 ..955 | Minimtim:as-per Tender
‘POWEnéélculhilo?nSA ’ ) r - o B "
Formule ~ T o
PR = (0% HYB572 By b e :
| PHKW)=(21051%31 )4/ {367 20 88“0 955 ). . Caleulated with conilyeff of 34:04%
Tohlnpower, ‘ , o slkw  Lmassr ] 7 7 o v
Total-power T o vwe | a.dds f )
ot N‘f’“*‘d“ V“';E‘(lgil dloprient Autfibrily MORAND & GANIAL DANIS. BRESSURIZED PIPE:

IRRIGATION PROIECT

Contractor : M/S NEC-PELJIV), Indore
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Pawer calculation for GANJAL COMMAND {PH2 to GANJAL Command): SCHEME -2: 3
jtem Unit Valus Remarks
Low water level m 355.4
Ground level {m) m 362
Pump Floor level (m} m . 363
Highest level in command area {m) m 363
Static head m 7.6
Headlosses including minor losses m. 36.4
Residual head at 20Ha chak, m 27 -
 Total Head (H) m 71.0
Discharge {Q) 3/hr . 5922 | For Area of 4700 Ha CCA
Purap-Efficiency ( Eff) _ ) % " 88 | Minimum as per Tender
Wotor Efficténey'{ Eff) 9% 95.5 | Minimum as per Tender
.Power calculatlons . 7 ‘
Formula,
WP {Kw) = (@."‘ H)/(367“2 Y Eff)
PAion)=(5922%71 )./ (367.2* 0:88*0:955) | . | calculated with comb-eff of 84.04%
g'{qt‘aLpoWjejls‘ . Kve _ 1136250 o ’
Total power . | mw L. 17363

Poweracalculation forhGANJAL COMM'AND I E

ltem. URit. | Valué =~ Remarks -
Low water lévél tm . 348>

Ground level {ni) dm | 350

Putip,Floorfevel{m) m. . 353 .

'Hnghest fevel:in commandkarea () I in . (3_@‘31&

Static.head N ) sty s

‘Headlosses. inciuding mInorlosses ) Am 24295

Residyal.head at 20Ha chak ' m. Q. 287 §

Total Head {H). |.m. 27:0. v o
Discharge(@). - O i | 34800,  ForArea of.9365 Ha CGA”

Puiivip EfflcieAcy-{Eff), T T e L 88 | Minimumas.per Tender Cf
MotorEfficiency (£ T 1% T 95.5 | Minknum asTperTender. -
Pojwer calcuiations- r ) 1 5 ' ) o B
‘Eormula T = X i
Py{Kw) = (O*H) £ (367:2:% Eff ) A k

. P.{Kw) =(11800*27 ) /(367.2* 0:88*D. 955) Caltilated with comb-eff of 84:04%
. Total'power Kw,  |¥1032:42 o
Total power MW | i1032 7

Client: Narmatda; Valiey Development Authorlt\/

{NVOA)

LN

MORAND 8.GANJAL DAMS PRESSURIZED PIPE
IRRIGATION PROJECT

Cotffrattor; M/S MEGPELYY), Indore Q}f
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Power calculation for GANJAL COMMAND {PH3 to GANJAL Command): SCHEMIE-5: N
item Unit Value Remarks
Low water Tevel m 348 N
Ground jevel (m) m 350 i
Pump Floor level {m) m 351 ™
Highest level in command area {m) m 360
Static head in 12 ¢ \\
Headlosses including minor losses m 16.5
Residual head at 20Ha chak in, 7 | N
Total Head (H), ; m. | 555 -
Disthar}ge"(o.),- m3/hr 6056 | For Area of 4806 Ha CCA }
Pump Efficiency-{ Eff), 9% | 88 | Minimum.as perTender
Mator Efflciency ( Eff) % 95:5 | Minimum as per Tender 3
‘Power calculations ) C y
Formula . ¥
P {Kw) = (Q* H)/ (367 3% Eff) . , 5,
P{Kw) =(605655.5, )/(357 2 ¥ U 38*0 955) | -Calculated with comb, &Ff of 84.04%
Total pover: . |Kw 108908 ) ' ) » %
| Total power: N MW | 1.089 .
< Y By g i; '(:}k
) . [
) PH4 to‘ISP Ccmmand) SCHEME -63; R
Item A . Uni __Valde Reifiarks, G
| Lowwater level . e m 247 '
‘Ground levdliiim), . Am L 262 %)
PumpxFloor Tevel (m) T ‘ N i 263 .
Highest. Jevekin commandfarea (m) A Tl 800 \:{;5
Statichead. " 4 " ‘m, 53 £
headlossesfincluding minor losses - m. T 112 N
Residual head 5t 20H4 cliak 7 T o L:) -y
 Total Heéad:(H) Jlm .. 92,0.
Discharge (), ) oy ed¥ine 9986. | For Area:of 7975.Ha CCA ) ,;:)5
‘pumpEfficiency (e, . % 7 88 | Minimum s per-Tender N
Motorefficiency et . .~ . s T 555 | Minididr a5per Tender. ) L2
Power calculatlonss : : o T . o )
‘ (Formula i ¢ J,_S"} N
| [ Pikw) =107 ) AGoT 2 E) S . o
P Kw) (9935*92 W (357 2% 33*0 955) Calculated-with comb,effof 84.04%: L
Total powen , s ' kw ] 2976:93 ) o, ) x
“Total power’ b T mw - 2.977 ¥ ‘*‘“’!
X2
Client: Marmada Valley Development Authority MORAND & GANJAL DAMS PRESSURIZED PIPE o
(NVDA) - (RRIGATION PROJECT R
Contractort M ‘[S;-;NEGPEL (Vs Indore (ﬁ Broad Concept Design and Layout Report . j
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O Power caiculation for ISP COMMAND (PH4 to ISP Command): SCHEME-7:

item Unit Value Remarks
O Low water level m 247
} Ground level {m) m 262 ¢
@ . Pump Floor level {m} Im 263 F
S ) Highest level in command area (m) m 297
Static head m 50
O o Headlosses including minor losses m 13 ’
) Residual head at 20Ha chak m 29 ,
O ' Total Head (H) “mn 92.0 !
) Discharge {Q) | m3/hr ,5565' For Area of 5210 Ha CCA i
O Pump Efficiency-{ Eff) B 88 Minimum as per Tender
O Motor Efficiency-{ Eff) % .,9:,5.5 Minimurm as per Tender
1 | Power calculations
O Edrrula _
P {Kw) = (Q* H) 7 (367.2 * Eff) i . .
G 3 P {Kw) (5565*92 )/ (3672 * 0 88*0 955) L , Caleulated with.comb eff of 84.04% *
O - N Total power , ) ) Kw 1 i95‘7(:07: l .
7 Total power o vw ] '1:957 . i
Pow’ér- éalélila'tiohsfbf'lSﬁ-Cdl\"IIMAND {BH4 o isp Command): SCHEMES
O ; Itein L L ‘“u | Unit Value( Remarks
o Y Lowwater |evel . m - 247
G,r.qund level {m). _ i e m g 262 | A : )
®) | |pumpFloorlevelim), . . m i 263 | : )
% Highest;level inicommand-afea {m) m “300 :
0O ’ Statieihead, Imo . B3
) Headlossas incliding. minor Insses Clm [ 24
o Residuaj-head at: 20Haichak o 27
o ' Total Head W T s -t 2040 }
. | [Dischargeda)  ~  lwime | . 13961 | ForArea of 12080 Ha CCA
@) ' .Pump Effictency:( Eff) 7 |=% 1 .88 |'Minimumas-perTender
| Mator Efficiencyi(-EFf) T Tk, Twb o Jesis | Mininium asiper Tender ,

Q-4 ( ‘Power calculations: . E 2 “ 1

O Formula,~, - ‘ . L ‘.! :‘ : , ) L i\?

it P(Kwy=i(Q*H)/(3672%Ef) . . I . - |

O -, P{Kw) ={13961%104 ) /{367.2 4 0:88%0955) | '} | Calculated with comh eff of 84,04% :

TotaIpower oo |Rw .‘4704;95 _ ‘ .

O : Total power ' “|mw | 4705 ' i
5. i — %
‘ 1 1.
| . . . e s i
T : Client: NarmadaValleyDevelopmentAUthority | nMoRAND & GANIAL DAMS PRESSURIZED PIPE l

‘ o (NvoAy IRRIGATION PROJECT: ‘ 1
gp Broad Concept Désign and Layout Report :
Canlrackdr: M/S NEC-PELJJV), Indore . e e : ;
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I Treatment works under catchment area

Treatment Works under Non Forest Area

(i) Biological Measures 216.57
(ii) Engineering Measures 5347
2 | Treatment works under Forest Area
(1) Biological Measures 5196.02
(if) Engineering Measures 333.84
Sub Total (i)= 5799.90
I | Work Cost
1 | Preparation of watershed project reports (0.2% of (1)) 11.59
2 | Entry point activity and constitution of watershed committee (0.2% 11.59
of ()
3 | Support to farm production system and micro enterprises (2% of (i) 115.98
4 | Natural Resource Managment Activites (2% of (1)) 115.98
Sub Total (ii)= 255,14
Sub Total (i+ii)= 6055,04
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F. No. 10-125/ 2013-FC (pt-I11}
Government of India
Ministry of Environment and Forests

(FC Division)

Pa{ygvaran,;ﬂhaWan,

. . : CGO Complex, Lodhi Road,

- > = New Delhi - 110510

. . * 7 Dated: 25% February, 2004

To ’ “
z The Principal Secretary (Forests), ’
. . AllState /Union Territory Govenunents " .

Sub:  Guidelinos for diversion of forest land’ 8¢ non-farest purpo¥es under the Porest~ o

(Cohservation) Ack 1950~ Submission of propoesals for diversion of forest land for N
irrigation projects- reg. . * "

“
3 L ~r

Sir, 7 . - 2 e P
Lam directed to say that this Ministry recaived suggestions to streathiine the process

for formulation of proposals for obtaining prior Qgprov‘&i of Ceritral Governmerit under the
Forest {Gonservition) Act, 1980 for giversion of forest land. forirrigation project. » o
. - . o pt L

After careful examination of tha matter.] am directed to say that the fallowing shall
be added after Paragraph 2.2 (jlf) in guidelines tssued under the Forest {Conservation) Act;
1980 g \ :

*Tovave w holistic view of e tnpict on flora and fauun, proposals seeking prior
approval of Central Governmenk updvr the Act for diversion of jorest tand for
irrigation projects shall be processed in their entively. However, keeging i ovizw the
long. gestation period for suclt projects, aser ngency, for valid aud cogent reasans, my

* split such projects into different phases, Stnte Governnut while subimitting proposal .

5 to obtnin “in-priviciple. (stage-I)’" agproval of Central Governient-under i Act for

. diversion of heentire forest land required for the project, minyintimite exteitt of forest
tasid Fequired nrd lme-scherle for excenlion of its. each phitsy, avd vy request He
Central-Govetrtruenit bo consider graut’of “funt (tagesll)’ approval;under e Ack Jor
dfvarsion’ of forest land requited for the project it the pliaséd sndigper, as may be
spegified by themt. ) X = 3 .

1 o r
%

o,

LN . 2 e

compensatory
afforestation for the forest tarad vequired for. execution of iidtial phdses, consisting of
inter-alin the dams, reseroaiv and maie frpals “omginating from Hhie resérvoir, a3
tudicited by the Stafe Gavernment in the proposal iy onfy be fhsisted wpon. The
Forest-Advisary Commitlee. affer examinigtion of such proposals; way stipulate tie-
schedude for transfer and prttation in fiwour of the Stafe Forest Deparbient, of the
ron-farest larut and finds. for creation of compensafary nfforestation i liew of the forest
land required for execution of remnining: phases, s0-n5 to. pristere’ Hhat expenditure

In: such cases, at the time of submission of the proposal, scheme. for

3
LA

e . I3
ot

»

-

T

R .

1
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inctirred on jnjtial phoses of the progect does not become infrictuons, Stage-IF approval
pader He Act for diversion of forest land required for execiction of such phases will be
accorded willt approval of the Forest Advisory Commngitfee”.

{HLC.. Choudhary) -

‘ "
. ) Tl Assistant Inspector General of Forests .
. Capy to:- - . T -
T 1.  Principal Chief Conservator of Forests, all Sate/UT Governments. T
- .2 Dodal Officer, U}E‘Fcres&((:omervamon) Ack 1980, all Statey/UT Governments,
3.7 Al Regional Offices, Ministry of Ehv'lmnment & Forests, -~
- " 4. JointSecretary lﬂ_-Chal'gL, Impact Assessmem: wasmn, MoER ’
PO | 't -
o ~ 8  All Assistant Inspecﬁ)r G‘eneml “of }oresxsf Directors in ke Forest Conservation
., " Division, MOEF. . " a "
' © 6. ~Director, RGO, (HQ), Ministry of Envrmnmui& and I‘oresls, Govemmenl ofIndia, New
-, F y Delhx. . 5 <
. ® Sr Directdr ('I’echmcal}, NIC, MOEF With, a mques% to piace a copy of* tﬁe letter on -
. < website pfthis Mmistry . = . .
3 8 SrPPSto the Sc_crelary, Environment aricd -Forests. St . fﬁ; .
’ 9,  Sr PPStothe Drrector General of Forests- &:Specml Secrelmy, MoEF. = -
B T e P L SRF LD SEN . -
B - 10, 'Sr. PFS tothe Addl. Director General of Forests (Forest Conservation), MoEE. . |
o LY T1, PS+o'the Inspector General of Farests (ForestConse:vanoa), MoFEF. gl |
6 N 12, Guard I:iIEn - 5 ¢ o ., I
) i . (H C. Chzmdhary}
6 . : . - Assistant Inspector Genexal of Forests I
d nBgthreteni aag 3 omn \ : w "
6 . » [ N . _1:‘ = WK
6 ~ L O > * ! b
ES % Za kS +
¢ K g L
- : ., . - . P’ i ir
6 S - ERE AN ‘ Ao ten FflR S ,’L"‘;t?:‘f"‘- " —y
6 b e e vt LT ORI 0. AUU: S ks mnie > Fu B i ©
e 7 - T T S .
o & R . F
; ¥ i - ¥ P ‘r_‘: .
& b — Lo li,; éf_: c - ‘: K'ﬂ} N :;. * - -
o . SE ThL T ) = .
= Y S
o v ' i i . N &L .
& :
_ ¢ . -
(S) . I S -
« ‘;h‘i;; o »
@ - » - “ » R vl fq‘;«l}, ™ ox o ¥ . * .
5 * R
;E"; e 1 -
G r
¥
(3 : .



