Full Title of the Project

File No.

Date of Proposal

Aerocity to Vasant Kunj Section of MRTS Phase-IV
Corridor Aerocity to Tughlakabad falling in South District of

Delhi.

QY[R o2

CHECK LIST SERIAL NUMBER-11

: PP IDL) RAIL [[Y63YF [Ro2 |

Undertaking for payment of cost of compensatory afforestation

|, M.K. Shukla, General Manager/Land, DMRC hereby undertake to pay the entire
amount for compensatory afforestation in lieu of the 3.31 Ha. forest area diverted for
construction of Aerocity to Vasant Kunj Section of MRTS Phase-IV Corridor Aerocity to
Tughlakabad as per the prevailing wage rates at the time of undertaking the plantation activities.

Place: New Delhi
Date: 22.02.2022

Signature of user Agency

General Manager / Lan
‘olhi Kigtro Rail Corpomlo: Ltd.

-.;?s_v:r.;\, Ei-‘: “wan, Fire Bridge Lane,
"t Dathi- 110001

Divisional Forest Office

C
K. Shukla
General ManagerlLand&
Delhi Métr& ration

r

Forest Division

RINDY



Annexure-B

UNDERTAKING

Full Title of the Project: Aerocity to Vasant Kunj Section of MRTS Phase-IV
Corridor Aerocity to Tughlakabad falling in South District of

Delhi.

| M.K. Shukla, General Manager/Land, on behalf of DELHI METRO RAIL CORPORATION,
hereby undertake to bear the cost of raising and maintenance of compensatory afforestation
and /Or penal compensatory afforestation as well as cost for protection and regeneration of
safety zone, etc as per the scheme prepared by state Government for forest area to be diverted
for Aerocity to Vasant Kunj Section of MRTS Phase-IV Corridor Aerocity to Tughlakabad.

Signature of user Agency

GenemI . 3
Delhi Metr@ufvit § {0
; Qolhl Meten ‘
Place: New Delhi —— A &W'Hf:'ﬁﬁg gerslon Lid

Date: 22.02.2022 FOHRI Ak ek R

Divisional Forest Officer
Forest Division




Full Title of the Project : Aerocity to Vasant Kunj Section of MRTS Phase-IV
Corridor Aerocity to Tughlakabad falling in South District of

Delhi.
File No. . PP )DL Rmt./' 146 IY9 /iozl
Date of Proposal : &ol' ¢ ’ 9a D ’

CHECK LIST SERIAL NUMBER-12
Undertaking for payment of not present value of forest area

It is to certify that |, M.K. Shukla, General Manager/Land, DMRC has applied for diversion of
3.31 Ha of forest area for the purpose of construction of Aerocity to Vasant Kunj Section of
MRTS Phase-IV Corridor Aerocity to Tughlakabad. | hereby, undertake to pay the net present
value (NPV) of the above forest land.

Signature of user Agency

Y

(M.K. Shukl
General Manager/Land QJQ’D\

: Delhi Métré RS bAration
i Delhi snerut’Manager / Land
Place: New Delhi ... =eRail Corporation Ltd.

Date; 22.02.2022 -, .. Firs Bridge Lane,
" Maw Doini=110001

Divisional Forest Officer
Forest Division
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Tree Species Girth-Wise Detail of Aeroci Tughlakabad Corridor (Phase-1V) in DCF West Section for Ridge and Notified
Reserved Forest/Deemed Forest Area

Sitewiliel Butasdent Girth Wise Detail of Trees
Ien| an
S.no. Tree Species Name of Species
P <30 em >!ln::5m 'wﬂ::s” >90em & $120em | >120em & $150em »150 em Total
-/ 1 Kikar Prosopis Julifiora 270 98 67 13 4 1 453
§_2  |Subsbul |Leucaens Lencocephata 0 0 ] 0 (] 0 L
3 Safeds / Eucalyptus _|Encalyptus Globulus 0 0 0 0 0 0 9
o] 4 Babul [Vachellia Nitotica 8 2 3, 0 0 L] 13
* S |AsmMange Mangifers Indica 0 0 0 0 0 0 L
[ Alstonia Alstonia Scolaris 0 0 0 0 0 0 LJ
-t 7 Amaltash Cassia Fistula 5 2 0 0 0 0 7
) Amla Phylianthus Emblica 0 0 0 0 0 L L
9 Amrud/Gusva Psidium Guajava 0 0 0 0 0 0 L
10 Ashoka Saraca Asoca 0 0 0 0 0 [ 0
1 Bargad Ficus Benghalensis 0 0 0 0 0 0 L
[Ber |Ziriphus mauritiana 1 0 0 0 L L. !
13 Ficws Bej 0 0 0 0 0 0 0
14 Gular | Ficus Racemoss 0 0 0 0 0 0 L
T | Delonis Regia _ 0 0 0 0 0 0 L
16 Jamwn Syzygium Cumini [ 0 0 0 0 0 Ll
17 |Jamglee Julebi Pith m Dukee 0 0 0 0 0 0 L
18 Kadam Anl hatus Indicus 0 0 0 0 0 0 L
19 Kaner C thevetia 0 0 0 0 0 9 Ll
2 Neem Azadirachta Indica 0 3 s 1 0 0 11
21 Pakad Ficus Virens 0 0 0 0 0 0 0
n Paim A 0 0 0 0 0 0 LJ
23 rapri Holoptelea Iategrifolia 0 0 0 0 0 4 .
24___APilkhan Ficus Virens 0 0 0 0 0 0 L)
2~ |Pipal Ficus religiosa 0 ] 0 1 0 2 3
26 Tectona Grandis 0 0 0 0 0 0 0
27 ls—.n |Bombax Ceiba 0 0 [ 0 0 0 0
2 fg-— |Morus Atba 0 0 0 0 0 ] 0
29} |Sheeshum ia sisso0 0 1 0 0 0 0 1
30 r Phoenix 0 0 0 0 0 0 0
31 Shirish Albizia Lebbeck 0 1 0 0 0 0 1 .
32 ium- Melia Azedarach 0 0 0 0 0 0 0
33 A 0 0 0 0 [ 0 0
34 P Tamarindus Indica 0 0 0 0 0 0 0
38 Kachaar Bauhinia Varicgata [] 0 0 0 0 0 []
36 | Laseds 'Cordia Dichotoma 0 0 0 0 0 0 0
37 Arjun Terminakia Avjuns 0 0 0 0 0 [} 0
38 Haar Singar Nyctanthes Arbor-tristis 0 0 0 0 0 0 0
39 |Chudail Papdi Holopteles Integrifolia 0 0 0 0 0 0 ]
@ |Dhak w 0 [] 0 0 0 0 0
T [Ulla Neem 0 0 0 0 0 [] 0
42 |Bel Para marmelos 0 0 0 0 L 0 0
43 |Gudhal |Hibiscus 0 0 0 0 [ N
44 |Khair Sencgalia Catechu 0 0 0 ] 0 0 5
- E 2 28 14 5 0 0 49
% |pry - 0 0 0 0 0 0 °
Toenl 286 137 89 20 4 3 539

. ¢ e
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p ration Ltd.
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GOVT OF NCT OF DELHI
DEPARTMENT OF FOREST & WILDLIFE,
OFFICE OF THE DY. CONSERVATOR OF FOREST (WEST) |
WEST FOREST DIVISION, MANDIR LANE, NEW DELHI-11006

CHETE

Full Title of the Project:- :. Diversion of 3.31 Ha. Forest land for construction of Aero City

to Tughlakabad of MRTS Phase-1V, Delhi.
Ref: Proposal NoFP/DL/RAIL/146349/2021. Date of Proposal:- 29/8/2021

Check List Serial no. 15

e e e e

Site Inspection Report not below the rank of DCF/DFO
(For the Forest Land to be diverted under FCA 1980 act)

1. A proposal has been received by this office from Delhi Metro Rail Corporation Ltd.
Construction of Aero City to Tughlakabad of MRTS Phase-IV, Metro Bhawan Fire
Brigade Land , Barakhamba Road, New Delhi, for diversion under FCA,1980 of 3.31 Ha
of forest land for non-forestry purpose. The subject envisages the use of forest land for
Construction of Aero City to Tughlakabad of MRTS Phase-IV, New Delhi

2. The Site Inspection of the forest land involved in the proposal has been done by me on
dated 20/12/2021. During the site inspection of the site, it is found that the land required
by the user agency is a forest area measuring 3.31 Ha.

3. The requirement of the forest land as proposed by the user agency in part 1 of the proposal
is unavoidable and is barest minimum required for this project.

4. Whether any rare/endangered/unique species of flora and fauna found in the area. If so the
details thereof- NO

5. Whether any protected archeological/heritage site/defence establishment or any other important
monument is located in the area. If so the details thereof with the NOC from the competent
authority, if required-NO

6. (a) The user agency has not violated the provision of forest conservation act, 1980 and no
work has been started without proper sanction.

(b) It has been found that the user agency has violated the Forest Conservation Act, 1980, Indian
Forest Act, 1927/ any other forest act. A detailed report as per para 1.9 of chapter 1, part C of
Handbook of Forest Conservation act 1980 is attached: NIL

(Note: whichever of the above is applicable should be shown in bold letters).

Specific recommendation for acceptance or otherwise of the proposal:

The project for diversion of 3.31 Ha. Forest land for Diversion of 3.31 Ha. Forest land for
construction of Aero City to Tughlakabad of MRTS Phase-IV, Delhi is recommended as
project is for decongestion of traffic and in public interest, the execution of this
project is likely to aid in reduction of air pollution due to decrease in traffic

congestion.
\S
(NAVN AS’ﬁ{ } o1
Dy. Con% \Op of @@3\‘”
; OWestFtest Division
Place: New Delhi \,haﬂd‘

Date:oj,S'/ 2 |202%




Full Title of the Project

cue

Aerocity to Vasant Kunj Section of MRTS Phase-IV

Corridor Aerocity to Tughlakabad falling in South District of

Delhi.

File No. : FP[TL Rm[,“qéng/zoz}

Date of Proposal

2| g 02\

o _ CHECK LIST SERIAL NUMBER-06
atement showing details of forest area involved in the proposal

SI. | Distric | Division Village

Khasra/Survey or compartment

No. t [Tehsil number of KM stone area

Mahipal pur/
Vasant Vihar

New Rangpuri
Delhi Vasant Vihar

West
Forest
Division

0/1344, 011

0/1522, 0/1

Masoodpur
Vasant Vihar

Place: New Delhi

., L
Date: 22.02.2022 Sbr’.x \j\’f;,pgﬁ\@a
e\%',oc,-‘ Y

AW
PR e
oY \S‘“”é O
o Q66§04\ ¥
(V) &

0/834, 0/838, 0/840, 0/1311

0/1342, 0/1343, 0/1321, 0/1343, 0/1527,
0/1369, 011371, 0/1372, 0/1377, 0/1378,

0/1729, 0/1728, 011727, 0/1726, 0/1381,
0/1520, 0/1521

in the

345, 0/1524, 0/1360,

523, 011732, 0/1730,

Signature of user Agency

General Managerl

Delhi MeMo _ tion
Genergl Manager / Land

Delhl Metro Rail Corporation Ltd,

Me'ro Ehawan, Fire Bridge Lane,

agrakhamha Road, New Ogihk110001

Divisional Forest Officer
Forest Division

Forest
involved

proposal

%&9;




Full Title of the Project : Aerocity to Vasant Kunj Section of MRTS Phase-IV
Corridor Aerocity to Tughlakabad falling in South District of

Delhi.
File No. : 'FP[CDL{RAlL['”‘SV?/uQ@ZI
Date of Proposal L , K| 2o 2|

CHECK LIST SERIAL NUMBER-07
Statement showing details of non-forest area involved in the proposal

SI. | District | Division Village Khasra/Survey or compartment Non Forest
no [Tehsil number area involved
in the proposal
(in Ha)
1. New Mahipalpur 0/82, 0/81, 0/96, 0/573, 0/575, 0/574, 5.83
Delhi Vasant 0/586, 0/655, 0/656, 0/654, 0/657,

Vihar 0/659, 0/660, 0/661, 0/131, 0/141, 0/717,
0/141, 0/718, 0/139/, 0/142,
0/719, 0/711, 0/710, 0/720, 0/145, 0/721,
0/734, 0/735, 0/736, 0/738, 0/739,

West 0/749, 0/751,0/753, 0/752, 0/755, 0/795,
Forest 0/796, 0/798, 0/799, 0/804, 0/803,
Division 0/805, 0/806, 0/813, 0/814, 0/815, 0/816,

0/831, 0/832, 0/835, 0/836, 0/834,
0/838, 0/1311, 0/1301, 0/840, 0/812

2. New Rangpuri 0/1318, 0/1319, 0/1325, 0/1526, 0/1321, 1.13
Delhi /Vasant 0/1746, 0/1731
Vihar
3. New Masoodpur | 0/110, 0/112, 0/126, 0/106, 0/107, O/ 108, 2.01
Delhi /Vasant 0/102, 0/99, 0/98, 0/95, 0/96,
Vihar 0/94, 0/93, 0/97, 0/82, 0/84, 0/83,
0/80,0/79, 0/72, 0/75, 0/73
Total 8.97

Signature of user Agency

—(MKSh

General Manager.

Delhi Mqﬂplﬂ@ﬁem“atl

General Manager / Lan
Dolhi Metro Rail Corporallo: Ltd
Metro Bhawan, Fire Bridge (ane.
Ba7502mMa Taae Maw Delm-ﬂﬂoo.i

Place: New Delhi
Date: 22.02.2022

Divisional Forest Officer
Forest Division




Full Title of the Project : Aerocity to Vasant Kunj Section of MRTS Phase-IV
Corridor Aerocity to Tughlakabad falling in South District of

Delhi.
File No. pP/:DL_IKﬂ’L/WGSVW&mZ!
Date of Proposal : Q9 l 4 / L Ly 8

CHECK LIST SERIAL NUMBER-10

Certificate for Minimum use of Forest Land
This is certify that the forest area involved in the proposal is unavoidable and barest minimum

i.e. 3.31 Ha which is proposed for diversion.

Signature of user Agency

General M@
Delhi MétrorRaflGpaposadion
; 2ihi 1516 Rail Corporation Ltd.
Place: New Delhi {eirn ghawan, Fire Bridge Lane,
Date: 22.02.2022 37:An273k3 Pood, Maw Dalhi=110001

. el
R o 3 Divisional Forest Officer
‘55 26 o ;;"‘.\ a Forest Division
R
00(\\?0‘0‘\?(\ °
R
A
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GOVT OF NCT OF DELHI
DEPARTMENT OF FOREST & WILDLIFE,
OFFICE OF THE DY. CONSERVATOR OF FOREST (WEST)
WEST FOREST DIVISION, MANDIR LANE, NEW DELHI-110060

Full Title of the Project:- :. Diversion of 3.31 Ha. Forest land for construction of Aero City
to Tughlakabad of MRTS Phase-1V, Delhi.
Ref: Proposal NoFP/DL/RAIL/146349/2021. Date of Proposal:- 29/8/2021

In pursuance of the order of 28" March 2008 of the Supreme Court in Writ Petition (Civil)
No0.202/1996 in addition to the funds realized for compensatory afforestation, the Net Present
Value (NPV) of forest land diverted for non-forest purpose is also to recovered from the user
agencies, for undertaking forest protection, other conservation measures and related
activities.

NPV rate- 13.57,110/- per Ha

Eco Class Value: Class III

Density of forest: VDF (Very Dense Forest)

Diversion of forest land for non-forest purpose: -3.31 Ha

Rate of NPV: - 13,57,] 10/- per Ha.

Total amount payable: - 13,57,110 X 3.31=Rs 44,92,034/-(Rs Forty Four Lakh Ninty Two
Thousand Thirty Four Only)

;_\C."_:'v
(Navneet K< Srjuas$ {5&\
DEPUTY CONSERN{HOF1JE-FOREST
WES TR DIVISION
GOV" e, N
wand \e
Place:- Delhi

Date:- 25| ?—, 202%



GOVT. OF NCT OF DELHI
DEPARTMENT OF FOREST AND WILD LIF
OFFICE OF THE DEPUTY CONSERVATOR OF FZ.\
WEST FOREST DIVISION, MANDIR LANE,
DELHI-110060

Ref No:( Proposal NoFP/DL/RAIL/146349/2021) Date of proposal: 29/8 /2021

CERTIFICATE

It is to certify that 3.51 ha. land identified for compensatory afforestation by DMRC
land located under village Dhulsiras, Dwarka, Delhi bearing khasra No.40/16, 43/1, 43/2,43/3, '
43/4/1 (partly), 43/8, 43/9, 43/ 10, 43/14/2(partly), 43/26, 44/5, 44/6, in lieu of diversion of 3.31
hectors forest land area under the Forest Conservation Act 1980, has been found suitable for
plantation. Currently the land is under agricultural activities and working permission should
only be issued subject to handing over of encumbrance free and litigation free land. Approx.30-
40 trees are standing on the land on account of that approx. .2 Ha extra land has been proposed
by the User Agency.

Place.: Deld \ Fores’®

(Navneet K rigastwg ViSO e

DEPUTY CONSER VA THRGE E T
Dokl 2522025 ATOROE ROl

WESTRUREYE Y

Ma“d“ v



|

Compensatory afforestation scheme (as per plantation under Delhi P-Lm of Tree
Act, 1994) for the diversion proposal of 3.31 ha. Forest land for construction of Aero City
to Tughlakabad Corridor of MRTS Phase 1V.( Proposal NoFP/DL/RAIL/146349/2021).

1. A compensatory afforestation of 3310 sapling has to be carried out over an area of 3.31
ha. land located at Village Dhulsiras, Dwarka, Delhi bearing khasra No.40/16, 43/1,
43/2,43/3, 43/4/1 (partly), 43/8, 43/9, 43/10, 43/14/2) partly), 43/26, 44/5, 44/6. As per
existing norms of Compensatory Plantation in department of Forest and wildlife, GNCTD,
the cost of plantation and 07 years maintenance is Rs 5700/ ( Rs. Five Thousand Seven
Hundred only) per sapling.

2. As per the existing ratio, 1000 sapling can be planted in 01 hector. Therefore, 3310 saplings
are to be planted in 3.31 ha. land.

3. For per sapling cost/expenditure for 10 years is (5700/7 X10) = Rs. 8142.86/-

4. Cost for 3310 saplings mentioned in component work table is 8143X 3310 = Rs.

2,69,53,330/

. The component of plantation activity are as follows:

S. No. Component of work

Fencing.

Removal of dead wood and dry bushes and malba, etc. and leveling .
Uprooting of root stumps, weeds etc. and site preparation with good earth.
Mechanical digging of pits.

Application of Chloro-pyro-phos and gypsum for termite/laterite treatment etc.
Flooding the pit with water.

Treatment of pits with FYM.

Cost of sapling.

Transportation cost of sapling from nursery to site.

Irrigation during months of planting and remaining months of Ten years of
creation of plantation.

11 FYM/Neem cake, bone meal and insecticide for 10 years

12 Casualty replacement in 2™ & 3" years for 30% of the plantation.

13. Watch and ward duty including monitoring and evaluation.

14 Total estimated cost for creation and maintenance including fencing.

6. Construction of Camp office Rs 10,00000/-

Raising of Watch Tower Rs 8, 00000/-

8. Making soak pit 2.5 m diameter 3.0 m deep with 45X45 cm dry brick honey comb shaft
with brick and S.W drain pipe 100 mm diameter, 1.8 m long complete as per standard
design. For 5 Nos= 25278.75X5= Rs 1,26,394/-

9. Total estimated cost therefore for all plantation work is= Rs 2,88,79,724 / (Two Crore
Eighty Eight Lakh Seventy Nine Thousand Seven Hundred Twenty Four Only)

10. The said amount includes administrative & contingency charges @ Rs. 1000/- (Rupees
One Thousand Only) per sapling for 10 years.

11. The payment at pt. 9 shall be deposited to CAMPA fund only through e portal.

S\Om\.lc\ W WM —

oa

Place: New Delhi
Date: ,,2;;" 2_,1022_



Full title of the Project Aerocity to Vasant Kunj Section of MRTS Phase-|V

Corridor Aerocity to Tughlakabad falling in South District of

Delhi.
File No. :F-’P[:DJ__/RQ)L/IL{£8\(C7/207_}
Proposal Number : QOI[%’/ 202 )

Check List Serial Number-16

Statement Showing Details of Forest Area for Compensatory Afforestation

Sl. | District | Division | Tehsil Name of Khasra Nos. Compensatory
No. Village Land in Ha.
1. South- West | Dwarka | Dhulsiras | 40/16 (partly), 43/1, 43/2, 43/3, 3.51
West 43/4/1(partly), 43/8, 43/9,
43/10, 43/14!2(part|y) 43/26,
44/5, 44/6
Total 3.51

Signature of user Agency

i ’
s\S
Bbﬁ!}\ B \n General Manag L &;L
a\‘i N\S\ ‘N\\d\\‘

Delhi Metro Rail Cor J)OT&tI n

v
oY \]\105\? ‘fo‘e :503\'(\\ 1

A0 et General Managerl Land
Place : New Delhi oeva“m v’t\; W e © Delhi Metro Rail !l:orpomlon Ltd,
Date :25.02.2022 A Metro Bhawan, Fire
" W Barakhamta Prag: N!MM‘

Divisional Forest Officer
Forest Division




Full Title of the Project: Aerocity to Tughlakabad Corridor of MRTS Phase-IV falling in South Delhi
having total length of corridor is 23.62 Km including 11 underground & 4
elevated stations. Total area of 7.42 Ha. Is falling in Southern Ridge ,

South Central and 3.75 Ha. In Deemed Forest.

Proposal No. : FP/DL/RAIL/146349/2021

Date of Proposal 129/08/2021

Undertaking for permission from National Board of Wildlife

It is to certify that I, M K. Shukla, General Manager/Land, DMRC has applied for diversion of 11.16 Ha of
forest area for the purpose of construction of faor construction of Aerocity to Tughlakabad corridor of
MRTS Project Phase-IV. In this regard, it is stated that MRTS projéct is not included in the list of activities
for which environmental clearance is required as per the notification published in the Gazette of India,
Extraordinary, Part-Il and Section-3 ,sub section(ii), Ministry of Environment and Forest, New Delhi dated
14™ September, 2006. The above matter has been further clarified by Ministry of Environment and Forest
vide letter dated 16™ July, 2020. However DMRC will monitor the impact of MRTS project on Flora &

Fauna.

| hereby, undertake to abide the decision/advise of Monitoring Committee of Asola- Bhatti Wild Life
Sanctuary and if required permission from National Board of Wildlife will be obtained.

Signature of user Agency

" Place: New Delhi
Date: 29/08/2021

Divisional Forest Officer
Forest Division
Officer Seal




Full Title of the Project : Aerocity - Tughalkabad Corridor of MRTS Phase-IV falling in South Delhi
having total length of Corridor is 23.62 Km. including 11
underground and 4 elevated stations. Total area of 7.42 ha. is
falling in Southern Ridge, South Central and 3.75 ha. in deemed

forest.
Proposal No. : FP/DL/RAIL/146349/2021
Date of Proposal :29.08.2021

UNDERTAKING OF FRA CERTIFICATE

|, M.K. Shukla, General Manager/Land, Delhi Metro Rail Corporation, the applicant hereby undertakes
that, we have applied for FRA Certificate and submitted the application and required documents for FRA

certificates to Magistrate for South Delhi, South East Delhi & New Delhi. However, it i
neither rehabilitation nor any Tribe Rights is involved in the proposal.

s clarified that

We hereby undertake that, we will submit the FRA Certificate in set format at earliest.

We request you good-self, please consider our request and proceed for further processing.

Place: New Delhi
Date: 29/08/2021

Signature of user Agency

(M.K. Shukia)
General Manager/Land

Delhi Metro Rail Corporation
etro Bhawan,

Barakhargd /
Deaihl Metro Rall Corporation Lid.
Meiro Bhawan, Fire ~
aomhahﬁi' ) M;l: , h’l’i‘u’a '



CIN No. U74839DL 1995G01068150 ﬂ' Tel.: 23417910/12

8 f aa Qa S ok Fax : 23417924

DELHI METRO RAIL CORPORATION LTD.

TIBIR ¢ et wew™ w1 wyae SUHH)
(A JOINT VENTURE OF GOVT. OF INDIA AND GOVT, OF NCT DELHI)

No. DMRC/LandHS/ECA/P4via007-oy 9y

29.08.2021
District Magistrate ‘ W, 09:2)
Delthi Revenye District
Dhoulpur House '
New Delhi - 110001

Subject c
u : Issue of Certificate in respect of Scheduled Tribes and Other Traditional
Forest Dwell

Sir ers (Recognition of Forest Rights) Act, 2006
DMRC has applied for use of f ' i
t | |
rvation) Act, 1980 .. orest land at following locations under Forest
3' Location [ - Area involved e g
0. Forest Land (In Ha) Non Forest Land (In Ha)
1 From Mahipalpur 0.32 10.93 s
to Vasant Kunj

As per the requirement of Ministry of Environment & Forests, Gowt. of India

“A certificate in respect of complete settlements of rights, in terms of the Scheduled
Tribes and Other traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006, if any,
on the forest land proposed to be diverted along with documentan{h evidence stipulated bg.
this Ministry letter No.11-09/1998-FC(Pt.) dated 3 August 2009, 5" February 2013 and §
July 2013 as applicable to this respect be submitted".

In this respect it is submitted that all the above lands have been allotted by Land
Owning Agency which are free from all encumbrances and as such there are no forest
dwellers on the government forest area proposed to be diverted for the DMRC Project.

Hence, a certificate required for clearance under FCA, 1980 may be issued from your
end. A draft certificate is enclosed for reference.

Thanking you, ‘
ok ; ) Yaurs faghfully,
oL WG
\0‘ Q\ il. \9\0"}‘\\6\\%\
oN® r,\‘-'o \‘l'b\\:\‘ vl
o™ 'd‘:(,of\()“’e@’o — MK Shukla)

Encls. - as above General Manager/Land

oo o™

©1)  District Ma¥® Vo District, Saket, New Delhi - 110(_)17‘
g 2)) District M, . w3t Revenue District, Old Gargi College
" Building.Lajpi - Muw Delhi - 110024

General Manager/Land



Annexure- B

SOCIO-ECONOMIC BENEFITS

Sr. No. Description Saving (2024-25)

1) Saving from operstion cost due to decongestion Rs. 316 Crore

2) The passenger time saving in Aerocity to Tughlakabad Rs. 588 Crore

3) Saving on account of prevention of accidents and pollution Rs. S Crores

< Saving in infrastructure maintenance cost Rs. 54 Crores.

'—5' Savings in fuel consumption Rs. 147 Crores
Total Soci benefit | Rs. 1,110 Crores
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@ CHAPTER 21. ECONOMIC APPRAISAL

Chap ter - 21

ECONOMIC APPRAISAL

d1i INTRODUCTION

Economic benefits are social and environmental benefits which are quantified and then
converted into money cost and discounted against the cost of construction and maintenance
ﬁ for deriving Economic Internal Rate of Return (EIRR). When actual revenue earned from
) fare collection, advertisement and property development are discounted against
construction and maintenance cost, interest (to be paid) and depreciation cost, Financial
\nterna! rate of Return (FIRR) is obtained. Therefore, EIRR is viewed from socio-economic
angle while FIRR is an indicator of financial profitability and viability of any project
21.1.1Economic appraisal of a project starts from quantification of measurable economic benefits
in economic money values, which are basically the savings of resource cost due to
introduction of the metro line. Economic savings are derived from the difference of the cost
of the same benefit components under ‘with’ and 'without' metro line. Total net savings/or
benefit is obtained by subtracting the economic cost of the project (incurred for
construction (Capital) and maintenance (recurring) costs for the metro line) from the
benefits out of the project in each year. The net benefit value which would be negative
during initial years becomes positive as years pass. Internal rate of return and benefit cost
ratio are derived from the stream.
'3
1 1.2The original DPR of Phase-IV of Delhi Metro was submitted to MoH&UA (Erstwhil e MOUD),
GO! and GNCTD in October 2014, MOUD vide letter no. K-14011/60/2014-MRT'S-[ dated

13.05.2017 has requested DMRC to resubmit the DPR as
Policy 2017.

per the provisions of Metro Rail
The corridor-wise tota)

route length, underground length and elevated length are shown in
Table -21.1 below,
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Table -21.1
Sr. Total Route ! Underground | Elevated in
No. Lgrtieor Length inKMs | in KMs KMs
Considering 3 Corridors
1 | Aerocity to Tughlakabad 20201 | 14619 5.582
2 | Janakpuri West to R.K Ashram 28.920 i 7.740 21.180
3 | Mukundpur-Maujpur 12.558 0.000 12,558
Total 61.67 22.36 39.31

21.1.3 The sources from where economic savings occur arc idcntified first. Although there are
“ many kinds of primary, secondary and tertiary benefits, only the quantifiable components
s ) can be taken to measure the benefits. These components are quantified by linking with the
number of passengers shifted and the passenger km saved by the trips which are shifted
from road/rail based modes to metro. It may be observed that first four benefit components
given in Table 21.2are direct benefits due to shifting of trips to metro, but other benefit

components are due to decongestion effect on the road.

Benefit components were first estimated applying market values then were conv erted into
respective Ecoriomic values by using separate economic factors which are also given in table
212

Tabie 2 1.2: Benelif Components due (o Melro

i ' . Benefit Components

Annual Time Cost Saved by Metro Passengers

Annual Fuel Cost Saved by Metro Passengers

Annual Vehicle Operating Cost Saved b;ﬁéf;a Passen,get"_s-"

Emission Saving Cost

Accident Cost

Annual Time Cost Saved by Road Passengers

Annual Fuel Cost Saved by Road Passengers

cn\:c\m..hwm..i

Annual Infra Structure Maintenance Cost

21.2 VALUES ADUPTED FGR SOME IMPORTANT VARIABLES

Benefit components are converted (by applying appropriate unit cost) to money values
(Rs.). Derivation procedures of some of the values used for economic analysis are shown in

)
@
' (€0 0 e
b{'xa ot 00-\4\5‘:\‘.,\\\6‘\
S° 88 T
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Table 21.3.
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' ralues t e impartant variables
Table 21.3: Values adopted for some Impo

_______..—‘-—-—"_—_-_.-__7 &
Impertant variables T o

\ Values i T :
B Y n - thly income. level. :
| 1 | Rs.131/min (2014) | Time Cost derived from passenger's monthly ip il
ra "Market Rate (2017) l Fuel Cost (value of Petrol, Diesel and CNG). ‘=
T3 | Table 203 Vehicle Operating Cost (Derived from Life Cycle Cost of different
: | passenger vehicles per km)
| 4 | Table20.4 (CPCB) Emission (gm/km as per CPCB and UK Norms) Emission Saving
| Cost (adopted for Indian conditions in Rs/ton).
!
i § | Table 20.5 (Accident Accident Rate (No of fatal and all accidents per one Cr.KM).
1 Rate & Cost) Accident costs are derived from published papers at current rate.
T_G 3817% Passenger km - Vehicle km conversion factor and mode share
5 percent values (derived from traffic volume count and modal split
| within study area as reported in chapter 2)
‘i 7 | Road User Cost Study g st Sl . . ,
L | Model (CRRI-2010) ue onsu‘mp ion of vehicles at a given speed is derived
% 8 | Rs.1.0/vehicle km Infra Structure Maintenance Cost is derived from published values
on annuai expenditure on roads and traffic and annual vehicle km
| @ |2935min Weighted Average of all mode travel time saved for average trip
length ki journey after Shifting (Derived)
i 10 | 23.24 kmph Wt Avg. Journey Speed of ali vehicles
=i
Table 21.4: Vehicle Operating Cost (2014} inKs
| PerVehice KM 4Wh | 4Wh | 2Wh | 2ZWh | 3Wh | Mini |
:L . Bus | (Large) | (Small) (MQ) 1 (SQ) (Auto) | Bus |
Maintenance Cost 732 | 470 2.64 0.18 015 | 292 | 449 |
Capital Cost 338 | 376 | 188 | o025 | 028 | 101 | 242 |
|V
- TomivoL 1070 | 846 | 452 | 043 | 043 | 394 | 691
Table 21.5: Vehicle Emission factors 2021 (CPCB) and Costin Rs :
VEHICLE FUEL o HC NOX | PM se2 | coz2
BUS CNG 3.72 0.16 6.53 024! 0025 787.72
2ZW-25TR PETROL 14 132 0.08 005 0003] 2499
ZW-45TR PETROL 1.4 0.7 0.3 0.05 0.003 28.58
MINI BUS CNG 248 0.83 8.26 0.58 0.02 | 35898
4W-Small PETROL 1.39 0.15 0.12 0.02| 0.003] 13951
4W-Large DISEL 0.58 0.05 0.45 0.05| 0003 156.55
TATA MAGIC DISEL 1.24 0.17 0.58 0.17 0.01 | 160.00
3w CNG 2.45 0.75 0.12 0.08| 0006| 7789
L Damage Cost (Rs.) 200000 | 200000 | 200000 | 200000 | 200000 } 1000

%
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Accident

i
|
i T "
iu ype Rate per Cr. Afr:idenr_Cr)srmRs(ZOM]
- Vehicle KM
i Average of 3] types. 1.5 2,21,058
! Fatal Accident. 0.2 11‘915’02)7;}
L. |\ :
76, J

§ On the basis of a research paper
Tr_. . Arametar o
affic paramete; values used for economic analysis are given in Tabie 21.7,

Table 21.7; Traffic parameter vajues

Particulars 2024 | 2025 2031 2041
¥ Trips/day 609000 651065 | 972000 | 1403000
’ Line Length 62 62 62 62
Average Trip
length 16.84 1686 | 17 17.2
Passenger km 10255560 | 10976954 | 16524000 | 24131500
| Passenger km/km 165412 177048 266516 389219

21.2  ECONCMIC BENEFITS

Benefits in terms of money value are estimated directly from the projected passenger km
saved for the horizon years (2024, 2025, 2031 and 2041j and values for other years are
interpolated on the basis of projected traffic. Market values are used for calcuiating costs
and then appropriate economic factors (see table 21.1) are applied. For each year values
of each benefit components are obtained and thus benefit stream is estimated. Accrued

Benefit Components are shown in Table 21.8 and Figure 21.1.

’ _ Table 21.8 Accrued Benefit Values -
{ Accrued Benefit Values between |
| Bemefit 2024-2047 Percent |
| Components Rsin Cr. |

TIME COST 248285 520% |
FUEL COST 33025 69% |
VoC 150008 31.4%

OTHER 46464 9.7%
| 477782 100.0%
S
@ )
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OTHER
10%

VOC TIME COST
3% e
FUEL COST

7%
Figure 21.1 Percent of Accrued Benefits

It is seen that total cost of time saving by shifted passengers and road users is about 52%.
Figure 21.1 also shows that benefits are also coming from VOC cost including fuel cost
{(38%). by shifted metro passengers and relieved road passengers. Environmental benefit
from emission reduction, accident reduction and road maintenance cost (together) is 10%.

Benefit stream is given in Table 21.
METRO CONSTRUCTION COST

Total actual cost of metro construction (Capital Cost) is derived for the year of estimation
(2018) after considering cost of all major component such as Relocation and
Rehabilitation(RR). Civil construction for underground and elevated portions, Stationas and
Depots, Track laying, Signaling and Telecommunication, Power traction line, Rolling stock.

Man power etc.

Recurring Cost includes energy cost, maintenance cost. and operation cost. Econemic
analysis period is taken from 2019-20 to 2048-49 out of which 5 vears (2019-2024) are
construction years and operation will start in 2024-2025. Additional capital expenditure
may be incurred in the years 2027-28 (Rs. 133 Cr.). 2032-33 (Rs. 1189 Cr.), 2037-38 (Rs
3250 Cr) & in 2042-43 (Rs. 6537 Cr.) for purchase of more rolling stock. In 2044-2046

Rl “major replacement cost (Rs.6852 Cr) is contemplated. This cost stream is generated with all

o “taxes. Detail is shown in Tables 21.9.

Tabie 21.9 Estimated Completion and Recurring Cost{Changed)

2027 [ 2028 !

gy Rl b

r

e 41 .- e Capital ] Recurring
ol Cost | Cost &
8 A i i >
i3 Start | Ending | Cr.Rs. | CrRs | 3 \Qo\f’:oo &
: 2019 2020 Tl e R RN
2020 2021 BRES.- | 0 ,6/0@@66}(,\09.{,\0@(\\@&
[ 7021 2022 4730 0| ¢ &0‘&(‘:\&%‘0@
| = - — V¥ & e
2022 2023 6710 0 | PO
2023 2024 | 6506 0o & &Y
. 2024 2005 | 0 730 | ¥
2025 | 2026 | 0 B
| ..2026 | 2027 | 80 N

B et L1 e aa v
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Year Year r_-—(Tau;)ltal Wecurring
s Cost Cost
Start | Ending | Cr.Rs. | cr.Rs
2028 2029 0 1048
| 2029 2030 0 [~ 1i08
| 2030 2031 0 1163
2031 2032 712 1228
2032 2033 0 1298
2033 2034 0 1426
2034 2035 0 1504
2035 2036 0 1539
2036 2037 1947 1646
2037 2038 0 1761
2038" 2039 0 1896
2039 2040 0 2029
2040 2041 0 2173
2041 2042 3976 2327
2042 2043 0 2494
2043 2044 Q 2787
2044 2045 2063 2997
2045 2046 2166 3211
2046 2047 0 3443

2047 2048 0 - 3692
2048 2049 0 3961
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In tf""s area, personalized modes (car and two wheelers) are dominant which have made
vehicle by passenger ratio high (38%). Average modal split (with motorized vehicle class)
obtained from the traffic volume count survey shows that 42.78% passenger (91.39%
vehicular) trips are made by private modes and 5.63% (5.14% vehicular) are made by IPT.
Trips carried by Bus is about 51.59% (3.47% vehicular) as may be seen in table 21.11.

Cabie DU Avsrage mopd ! caltt inostuei v o
¥ A

A ]

’ % Vehicle | % PASSon | % Vehicle % PASS
Vehicles on Road Road Shifted Shifted
BUS 3.21% 49.82% 1.24% 17.65%
MINI BUS 0.26% 1.76% 2.19% 17.65%
CAR 27.58% 15.99% 5.48% 5.88%
’ TAXI 0.54% 1.24% 6.26% 11.76%
2 WH 63.81% 26.79% 58.40% 23.53%
AUTO 4.60% 4.39% 26.43% 23.53%
21.53 ECONOMIC PERFORMANCE INUGICATORS
After generating the cost and benefit stream table, economic performaﬁce indicators are
derived and are presented in table 21.12. Project period is 2018-2047, With referefice to
completion cost of capital with tax, EIRR is found to be 19.81 % and B/C ratio as 5.7 and
with 12 % discount, EIRR is 6.97 % and B/C ratio is 1.99. NPV without discount is Rs
394074.7 Cr. and with 12% discount rate, NPV is Rs.26136.2 Cr. which shows that the
project is economically viable. ,
Tahle 21,12 Foovoaue dodioator Valies (o 2046 54
| Delhi Metro Phase IV WITH DISCOUNT
ITHOUT DISCOUNT -
: . Network Wi . " (12%)
’ l Total cumulative cost 8370727 26397.66
' Total cumulative benefit 477782 §2534
Benefit Cost Ratio 57 1.99
NPV 394074.7 26136.2
EIRR 19.81% 6.97%
21.6  SEMSITIVITY ANALYSIS

Sensitivity test on EIRR and B/C ratios was carried out and the output is given I the talJ
21.13 2048-49 js taken for the year of comparison. | @

W Carrdore of Deih Metro Ran Project (Fast-4
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itivity of EIRR ,
Table 21.13 Sensitivity ! ITH BISCOUNT
W’lTﬁOUTBISCDUNT ‘ ' =
] SEXSTTIVITY coST EIRR B/C
T8 CosT EIRA B 1.99 26398
| TRAFFYC 1 8 83707 6.97% :
L 0% 0% 1981% 571 . = s
0% 0% | 10200% | 544 83707 6.43% g
| : 587% 1.80 26398
0% 0% | 1857% 5.18 83707 5.
29037
0% 10% | 18.64% 5.19 92078 5.92% 1.81
* : 77
0% . 20% | 1760% 4.76 100449 5.00% 1.66 316
[ <10% | 10% | 1s0s% 495 92078 5.40% 172 29037
o | a d -
| 20% 1 20% | 16439 432 100449 3.96% 150 31677 |

1.7 Quantified Benefics.

™)
)

ra

1L.7.1 Epvironmental Benefits Quantified

Environmental Benefits monitory values are shown in previous tables. These ben efits are
estimated (in terms of quantity) first and then converted into mouney value. For brevity, only
5 vear estimates are shown in table 21.14 (Reduction of Vehicle gas Emission). [t is seen -
thatin 2024 CO2 gas emission saving will be 1.13 lakh ton. Other emissions are toxic gases
which wili also be reduced due to less emission from the vehicles.

Table 21.14A: Environmental Benefits Quantified

If Tons/Year 2024 2025 2026 2027 2028

!{ co 2671 2863 3069 3230 3527

f HC 1297 1390 1490 1597 1713

NOX 719 770 826 885 949

PM 123 132 142 152 163

; 502 7.6 8.1 8.7 93 100
:f €0z 113308 121464 130208 135585 149638
Total Emission Saved 118125 126628 135744 145519 156000

20.7.2 Travel Benefits Quantified

Quantified Travel Benefits are shown in Tables 21.15.

[t may be seen that in 2024, Time
saving will be 12.53 ¢r (1Cr.=

10 million) hours, fuel saving 86 thousand tons. &m ount of
travel in terms of road passenger vehicle-km reduced (d ifti NPT
g reduced (due to shifting to Nﬁ%@ls 43
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thousan i :
g d vehicle km. 31 fatal accidents and 205 other accidents may also be avoided. Hence
xpected that there will be some improvement of the overall ambience of th e city.

Table 21.15: Travel Benefits Quannﬂed
. Quantified Benefits in Horizon Years | 2024

]

~Afinual Time Saved by Metro 2025 ,! 2026 ; 2027 j( _3_‘1@8_’
{ Passergers in Cr, Hr. I 12.53 ( 13.39 | 143 J' 153 | 164 |
Annual Fuel Saved by Metro Passengers [ J |
in thousand Tons. ] / I . 109 1! 118 Jf
Daily vehicles reduced (off the road) | 82562 | 88505 | 94877 f 101709 | 109034 |
CO2 reduced in thousand tons 113 | 121 | 130 | 140 [ 150 |
Other gases reduced in thousand tons l 5 [ 5 ! 6 I 6 | 6 —J
‘}Reduced No of Fatal Accidents in Year T 31 | 3¢ | 36 [T39 | 42 ]
-+ Reduced No of Other Accidents in year [ 205 | 221 | 238 —[ 256 | 275 |
" Annual Vehicle km Reduced in ) I I 53 i &7 ,
Theusand Km. AR

21.8 Transport Oriented Development (TGD) & EIRR

In sensitivity analysis, effects of less traffic and more expenditure are shown. On the other
hand, there may be generation (addition of extra trips) of ridership on Metro due to
Transport Oriented Development. Introduction of Modern Mass Transil System (Metro) will
have an impact on city’s land-use in near future. Values of land which are closer to the metro

near station areas will increase and

line will increase very quickly, commercial activities
people will not hesitate to live in remote areas of the city (but near to metro stati on). Due to

presence of metro existing bus routes may change, some old routes may stop operation and
some new routes may be introduced. A detail study will be needed to identify, quantify and
to estimate economic impact of such likely changes. Detail discussion and evaluatmn is
beyond the scope within this chapter.
Nevertheless, it will be interesting to know, for 10% increase of ridership, EIRR value will

’ be 20.40%, keeping other traffic and cost inputs unchanged.

bt Delhie Mo o Rl Protect [(Foars A
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1478 Economic Conditinus ol PAF

Main occupation of the head of household is business (64.2%) followed by labour
(34%). About 60.4% of families have their income less than Rs. 50,000/-. About 1 8.9%
of the families have an income range between Rs.50, 001 to 1, 00000 per annum. About
20.7% of the families have an income between Rs.1,00,000 to 2,:00,000/- per annum

Table 14,15 - Economic Condition uf PAFs

S.No. : Description Frequency Percentage |
! (%) |
1. Th Occupation
.% 1.1 ; Agriculture 0 0 ‘
12 ; Labour 18 340 ;
& ] Business | 34 YT
, 14 ' Service 5 1 1.8
f 2. ! Family Income (Annual Rs.) e
™21 | <2500 | 15 302
| 22 | 25001-50,000 ' 16 a0 -]
; 2.3 50,001-1,00000 10 18.9
| 2.4 1,00001-1,50000 5 9.4
2.5 il 1,50001-2,00000 6 113
o | Avg. Annual Income(Rs.)
|

‘ "
; R
14.7.7 Family Pattern and its Size : 5 Qo\éoo ~\3§\\
’ - / 0“0\0‘\46\%‘&\ 3
: : N . Q
The family particulars of PAFs are given in Table 14.17. Out of total surveyed fagg@t@?o@ﬁoé@
majority (84.9%) are nuclear, 13.2% are joint. Family size has been classiﬁed.p}fg?%?\;&‘@\

o
categories i.e, individual, small (2-4), medium (5-7) and large (7 & above}.‘m\aﬁzﬁ%\& Y

o)
. ay - $Q

the families (64.1%) are small. 20.8% are medium and 13.2% families are largaﬁ" c’\\&(\'
N\

DPR {ar Phase - IV Corndors of Defiv, Metro Ran Project (Part-A
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aie 14.17. ramily Particulars

5 S.No. | " Descripti !
i : S |
cription Frequency ! Percentagre

i | ! ‘

| - | (%) ‘;

1 Type of Family T el

.'L} i ‘?l 1t l“'

| ’)IEI\. 7 ; 13'2 ;

r ; r |

| 12 Nuclear ’ 45 f; ga9 |

! 13 individual | i S

: 3 naividual I 1 f 1.88 ’

! i I !

i Z | Size of Family : [

21| Smal (2-4) l' 34 ; 64.1 f

| 22 | Medium (5-6) [i 11 20.8 i

23 | Large(7 Gabove) | 7 | 13.2 :

| I individual 1 i 19 ;
142 POSITIVE ENVIRONMENTAL IMPALTS

iren

Based on project particuiars and existing env mental conditions, potental impacts
d rhat are likely to result from the proposed metro project and where

=¥
have been identfi2
possible these are quantified. The positive environmental impacts are listed in feil owing

paragraphs.

e Employment Opportunities,
Benefits to Economy due to
= Quick Service and Safety

' - Reduction in number of vehicles
Reduction in Fuel consumption

-

= Less Air pollution -
Carbon Credi )
2 Carbon Credits o 4@
e
%ﬁﬁ‘i@*’@‘*‘ O
; s 3 I O 3 Vg™
148 1 Employnient Opportunilies 0\"\2‘*6630\00\\*\(‘:;6*‘

N . .
The civil works of the project is likely to be c@?ﬁﬁﬁ%&\ﬁ%ﬁperiod u.l'S years. During this
period manpower will be needed for various giject activities.'In post-construction
phase, about 4,710 people will be employed for operation and maintenance of the
systerm] Thus, the project would provide substantial direct employment equal to the
above number. In addition to these. more people would be indirectly employed for allied

activities.

March 2079
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