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APPENDIX-18: &K K

Project : PREPARATORY SURVEY ON THE URBAN RAILWAY PROJECT IN PUNE

Borehole No: BH-01 CLIENT : ORIENTAL CONSULTANTS CO. LTD. JOBNO: : IGPL-MUM-068/012
Sheet : 1 of 1 Casing size (mm) : 150/76 Date of Start : : 08-07-2012
T.D.(m): 5.10 Below EGL Drilling Equipment : Rotary Drilling Rig Date of Completion :: 08-07-2012
Co-ordinates : E 0379809 / N 2049029 Water Depth (m) ~ : -
3 5 SPT - NUMBER
e 5, - OF BLOWS g ) <
2 zE 4 ElelelelS N
[¢) Sl |ulwlolelzy| 2 o s |28 |24 Q EESES
o R B N 23| ¢ DESCRIPTION i:':%u?: Eﬁ xlx|g
Iim"“‘“’>£; T|g|a|Ss|g|] = |F|o|c
= S F = (8} [0} o
T 8 s
ol ]
0 |0.00-050 0.00 MADE GROUND (recovered as pieces of Basalt)
0.50 - 1.50 2|99
1 L
1.50 - 1.80 - |>100/ 1.50 Very dense, blackish, SAND 503| 2
2 b
2.10-3.60 2.10 Moderately weak to moderately strong, slightly weathered, greyish 99 | 95 | o1
BASALT with secondary minerals infilling
3 L
3.60-5.10 98 | 95| 87
4 -
5
Borehole Terminated at 5.10m below EGL
6
7 L
8 .
9 L
10
11 L
12 L
13 +
14 r
15
Remarks :
Legends
“:l SPT l ubs u DS ‘ ‘ W, - Liquid Limit Ip - Plasticity Index MC - Moisture Content ‘ T.D.: Termination Depth
EGL : Existing Ground Level
RL - Reduced Level
||]]]]- Rock Recovery N No Recovery TCR - Total Core Recovery SCR - Solid Core Recovery RQD - Rock Quality Designation

CHECKED BY : KKJ

APPROVED BY : ST
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Project : PREPARATORY SURVEY ON THE URBAN RAILWAY PROJECT IN PUNE

Borehole No: BH-02 CLIENT : ORIENTAL CONSULTANTS CO. LTD. JOB NO: : IGPL-MUM-068/012
Sheet : 1 of 1 Casing size (mm) : 150/76 Date of Start : : 08-07-2012
T.D.(m): 8.50 Below EGL Drilling Equipment : Rotary Drilling Rig Date of Completion :: 08-07-2012
Co-ordinates : E 0376342 / N 2050622 Water Depth (m)
(_’D 5 SPT - NUMBER
b} g - OF BLOWS g . <
2 zE 4 ElelelelS N
[¢) Sl |ulwlolelzy| 2 o s |28 |24 Q SRS
] Do BZel] 3 3|8 DESCRIPTION i;r:%”?: Z |zl
o
? o |77 3| = P T13|15|5|x = Flo|le
= sy = o o =
T 8 s
a ]
0 10.00-050 E 0.00 Very soft blakish CLAY with sand 25059]15| 1 | 50725
1L
150-1.60 | | 50 blows/ [*100| 1.50 MADE GROUND (recovered as gravel size BASALT fragments)
2 L 5cm
2.50 - 4.00 25| - | -
3 L
4
4.00 - 5.50 38| - | -
5
5.50 - 6.00 5.50 Weak, highly weathered brownish BASALT 58|24 -
6
6.00 - 7.50 6.00 Moderately weak to moderately strong slightly weathered greyish 93] 91|01
BASALT with secondary minerals
7
|7.50-8.50 97|73 [ 73
8 -
9 L Borehole Terminated at 8.50m below EGL
10
1 L
12 L
13+
14 r
15
Remarks :
Legends
“:l SPT l ubs u DS ‘ ‘ W, - Liquid Limit Ip - Plasticity Index MC - Moisture Content ‘ T.D.: Termination Depth
EGL : Existing Ground Level
RL - Reduced Level
“I]]]] Rock Recovery N No Recovery ‘ ‘ TCR - Total Core Recovery SCR - Solid Core Recovery RQD - Rock Quality Designation ‘

CHECKED BY : KKJ

APPROVED BY : ST
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Project : PREPARATORY SURVEY ON THE URBAN RAILWAY PROJECT IN PUNE

Borehole No: BH-03

CLIENT : ORIENTAL CONSULTANTS CO. LTD.

JOB NO: : IGPL-MUM-068/012

Sheet : 1 of 1

Casing size (mm) : 150/76

Date of Start : : 07-07-2012

T.D.(m): 4.20 Below EGL

Drilling Equipment : Rotary Drilling Rig

Date of Completion :: 07-07-2012

Co-ordinates : E 0374621 / N 2053396

Water Depth (m) e

SPT - NUMBER
OF BLOWS

SAMPLE & INSITU
TEST DEPTH
TYPE
0-15
15-30
30-45

N

VALUE

DESCRIPTION

%

Culp KN/m2
CLAY, %
SILT, %
SAND,%

GRAVEL,%
W, /1p/ MC,
TCR %
SCR %

RQD %

©|DEPTH BELOW EGL

0.00 - 0.50 E

1.20-2.70

2.70 - 4.20

MADE GROUND (gravelly SAND)

o | Depth below EGL
SYMBOL

o
o

1.20 Moderately strong, slightly weathered, greyish amygdaloidal BASALT

7 123|41| 29| 40/13/-

100 98

98

100 97

97

10

1 |

12 L

13

15

Borehole Terminated at 4.20m below EGL

Remarks :

Legends

“]. B T E

‘ ‘ W, - Liquid Limit Ip - Plasticity Index MC - Moisture Content ‘

T.D.: Termination Depth
EGL : Existing Ground Level

“I]]]] Rock Recovery N No Recovery ‘ ‘ TCR - Total Core Recovery SCR - Solid Core Recovery RQD - Rock Quality Designation ‘

RL - Reduced Level

CHECKED BY : KKJ APPROVED BY : ST
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Project : PREPARATORY SURVEY ON THE URBAN RAILWAY PROJECT IN PUNE

Borehole No: BH-04 CLIENT : ORIENTAL CONSULTANTS CO. LTD. JOB NO: : IGPL-MUM-068/012
Sheet : 1 of 1 Casing size (mm) : 150/76 Date of Start : : 05-07-2012
T.D.(m): 7.00 Below EGL Drilling Equipment : Rotary Drilling Rig Date of Completion :: 05-07-2012
Co-ordinates : E 0368999 / N 2056129 Water Depth (m) ~ : -
3 5 SPT - NUMBER
e % - OF BLOWS g ) <
2 zE 4 ElelelelS N
[¢) Sl |ulwlolelzy| 2 o s |28 |24 Q EEEERS
] Do BZel] 3 3|8 DESCRIPTION i:':%u?: 2 |xlxl8
? T a - R < & S |o|lo Sl = Flo|&
= S F =3 (8} [0} =
T 8 s
ol ]
0 |0.00-050 E 0.00 Medium dense to dense sandy SILT (Filled up soil) 19]55(22| 4 | 61704/
1 L
1.50 - 1.95 11|19(25| 44 9 |43|41| 7 | 60/25/-
2 b
3 ’ -
3.00-345| |9 (26/35| 61 | 3.00 Very dense, reddish silty SAND 7 |23|63| 7 | 44114
4 .
4.00 - 5.50 4.00 Moderately strong, slightly weathered, reddish brown BASALT with| 99 | 97 | 87
secondary minerals
5 |
5.50 - 7.00 98 | 71 | 42
6
- moderately weak below 6.50m
7
Borehole Terminated at 7.00m below EGL
8 .
9 L
10 -
1 L
12 L
13
14 r
15
Remarks :
Legends
“:l SPT l ubs u DS ‘ ‘ W, - Liquid Limit Ip - Plasticity Index MC - Moisture Content ‘ T.D.: Termination Depth
EGL : Existing Ground Level
RL - Reduced Level
||]]]]- Rock Recovery N No Recovery TCR - Total Core Recovery SCR - Solid Core Recovery RQD - Rock Quality Designation
CHECKED BY : KKJ APPROVED BY : ST
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Project : PREPARATORY SURVEY ON THE URBAN RAILWAY PROJECT IN PUNE

Borehole No: BH-05 CLIENT : ORIENTAL CONSULTANTS CO. LTD. JOB NO : : IGPL-MUM-068/012
Sheet : 1 of 1 Casing size (mm) : 150/76 Date of Start : : 04-07-2012
T.D.(m): 4.10 Below EGL Drilling Equipment : Rotary Drilling Rig Date of Completion :: 05-07-2012
Co-ordinates : E 0366209 / N 2056397 Water Depth (m) ~ : -
3 5 SPT - NUMBER
e 5 - OF BLOWS g ) <
2 zE 4 ElelelelS N
[¢) Sl |ulwlolelzy| 2 o s |28 |24 Q EESES
] Do BZel] 3 3|8 DESCRIPTION i:':%u?: 2 |xlxl8
?im"“‘“’>£; Tlala|s|z| = |F|lo|x
= S F =3 (8} [0} =
T 8 s
ol ]
0 10.00-050 0.00 MADE GROUND (SANDY SILT) 7136l54] 3| 378
1 |080-110 Nill| Nill | Nill
1.10 -2.60 1.10 ] ]
Moderately weak to moderately strong, slightly weathered reddish brown|
amygdaloidal BASALT 96| 71| 16
2 b
|2.60-4.10 97| 95|74
3 L
4 -
Borehole Terminated at 4.10m below EGL
5 |
6
7 Lk
8 .
9 L
10
11 L
12 L
13+
14 r
15
Remarks :
Legends
“:l SPT l ubs u DS ‘ ‘ W, - Liquid Limit Ip - Plasticity Index MC - Moisture Content ‘ T.D.: Termination Depth
EGL : Existing Ground Level
RL - Reduced Level
||]]]]. Rock Recovery N No Recovery TCR - Total Core Recovery SCR - Solid Core Recovery RQD - Rock Quality Designation
CHECKED BY : KKJ APPROVED BY : ST
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Date Of Survey:
Location Name:

1 Personal Details

®A20-3 EBERREFE— b

Urban Railway Project in Pune City
Stated Preference Survey Format
Pune Metro Region & JICA

2 Vehicle Ownership

Enumerator's Name:

3 Monthly Income in Rs

6 Dominant Mode of Travel

No (check one)
Age Car 1 1 <10000
Occupation 2-Wheeler 1 1 10000-20000
Sex 20000-30000
4 Do you receive a commutation allowance? Circle one: Yes No 30000 to 50000
50000 to 75000
75000 to 1 lakh
If yes, how much? Rs. per month Above 1 lakh
5 Travel Particulars (Please specify full travel details)
- Two-wheeler
Origin
I Own Car
Destination .
. Taxi
Start Time In Hrs
. . Company Bus
End time in Hrs .
Public Bus
7 Frequency of Trip 8 Purpose Three-Wheeler
Daily 1. Work Shared Auto
Alternate Days 2. Business Shared Taxi
Weekly 3. Education
Occasionally 4. Social No. of Adults
5. Tourism & Recreation No. of Children
9. Parking Fee (Rs) if any you paid I:l 6. Other

AC/Non-AC

8. Accompanied Travelers

Pune and PCMC are considering to implement Light Rail Transit (LRT) service from Shivaji Nagar to Hinjewadi. LRT service frequency will be every
five minutes & will be completely air-conditioned. There will also be feeder services & parking facilities at major stations. In this regard, we wish
to know your opinion about your willingness to shift to the LRT given the scenarios below.

10. SCENARIOS & RANKING, Please give your opinion based on your present mode of travel

Bus

Circle the Distance of Your Trip
on the LRT Corridor

Max. Savings in
Minutes if you
Use LRT
(incl. waiting &

How much are you willing to pay to ride on the LRT for your trip
given the stated savings in time? Tick (/) the appropriate option.

(Distance in Km) in-vehicle time) Fare Level-1 Fare Level-2 Fare Level-3 Fare Level-4
<=3 13 8 12 16 20
3-6 18 11 17 22 26
6-9 23 14 21 28 39
9-12 34 17 26 34 52
12-15 40 21 32 42 65

Car/2-Wheeler

Circle the Distance of Your Trip
on the LRT Corridor

Max. Savings in
Minutes if you
Use LRT

How much are you willing to pay to ride on the LRT for your trip
given the stated savings in time? Tick (/) the appropriate option.

(incl. waiting &
in-vehicle time) Fare Level-1 Fare Level-2 Fare Level-3 Fare Level-4
6-9 7 14 21 28 39
9-12 15 17 26 34 52
12-15 20 21 32 42 65
3-wheeler

Circle the Distance of Your Trip
on the LRT Corridor

Max. Savings in
Minutes if you
Use LRT

How much are you willing to pay to ride on the LRT for your trip
given the stated savings in time? Tick (V) the appropriate option.

(incl. waiting &
in-vehicle time) Fare Level-1 Fare Level-2 Fare Level-3 Fare Level-4
<=3 7 8 12 16 20
3-6 11 11 17 22 26
6-9 15 14 21 28 39
9-12 25 17 26 34 52
12-15 30 21 32 42 65
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How much is your bus fare
for the selected distance?

How much is your fare for
the selected distance?

Rs.

Rs.
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Urban Railway Project in Pune City
Bus Origin-Destination & Occupancy

Location Date :
Road Name : Day:
Landmark: Direction :
Enumerator : Weather:
Standing Crush
Bus Sitting
Time Bus Route No. Origin Destination Capacity Capacity
Category Capacity (%)
(%) (Putv’ Mark)
ACCty Non-AC Gty
Bus category Service Buses Service Buses Interstate Buses Conpany buses School buses
Code 1 2 3 4 5
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Urban Railway Project in Pune City
Bus Passenger Counts

Location Date :

Road Name : Day:

Landmark: Direction :

Enumerator : Weather:
Time Bus Type Bus Route Number (with Origin & Destination) No. of .Passengers No. of Passengers

Alighted Boarded
A C City Service Non-A/C City

Bus category Buses Service Buses Interstate Buses Conpany buses School buses

Code 1 2 3 4 5
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Urban Railway Project in Pune City

Speed and Delay Survey Format

Road Name: Sheet No: Date:
Direction: Weather: Trip No:
Town: Name of Surveyor:
. BEGIN END Delay
SI.No.| Time From Node To Node Time Km Reading Time Km Reading (sec.) Delay Cause

Delay Causes

(i) Traffic Signal/Police control

(ii) Stop sign

(iii) Market Pedestrian Crossing

(iv) Right turn /7 U-Turn (Uncontrolled junction)
(v) General congestion

(vi) Accident

(vii) Parked vehicles

(viii) Pedestrian interference
(ix) Level crossing

(x) Road repair
(xi) Breakdown

(xii) Passenger Boarding/Alighting
(xiii) Ticket issuing(Fare stage)
(xiv) Other delays(mention)

AP-60




Sy fewsy

I ]
\mu__m.h_mom 1013U0d uonoun| \E@__.m”uo " M M
: joadAL joadAL 10IVIIDME | 10Iv11DfY
4200 ) /AneaH
siusw (SHY) SHT)
Bunybi uo(18s BIU |
yoeoou3 asn pue] asM pue]

(w)
Rep\ peoy
Jo yipim
el

(w) (dn/d)

() (dn/d)

o gy () () (w) 1004
WIPIM | SGAL | WIPIM [ BAAL - yypip upIM yIPIM ol | woig
/11e4/P00S
SHY ueIps SHT
SHY SH
Sire1eQ YIPIM Peoy uonIpuoD UoI7e00
BpINous
/saue jo _quinN wewaned | /(w)sbeureyd

Aaning Alojuanu| peoy

A11D aund ul 103loid Aem|rey ueqin

I —2BE—NAvA LR [-0VE

AP-61



APPENDIX-21: 2048 4£0) LRT £ZE %8I
TEUC. LRID2048EDEE T ATV, Wk /) D44 E 2R 5,

e, 3L6EID R Ly ROHTIZ XL 0. 20480 7 2 KEHE (PMR) O AN D &EHEET 5, X—A21-1
MBS D L HIZ2048FEDOPMRA MITKI14. 52BH F A &2 D,

16.00
14.00
12.00 -
12.24

10.00 /

8.00 9.68

6.00 |+

4.00

2.00
0.00

.-
14.52

AO@EFBA)

2010 2015 2020 2025 2030 2035 2040 2045 2050
v

RA21-1 20485 FTHOPMR—ARJYTH DL UK

WETHET VLD L RiBEAADOMERRIZI—ETH D, ZORREZEE 2| 20384F 52048
HFEFETONAEEMNERZ 2028457 5 2038 DAL T )T, 203857 15 20484E D A M A N % 3R
Wiz, ZOFFEIZL D 203840520484 F TORBERNINRIT2%E 725, BB, 203840013, 01
BHDOH MY v 713204841216, 145 5 L 72 % (M—A21-25 1),

18

.--""16.14
14 | .-

12
10

—Br)YTH(ER)

O N b~ OO
T

2018 2028 2038 2048 2058
-3

EA21-2 2048 FTHOPMRABRL VKR

AP-62



HEE L-UL-2085, 20384FEOPMR—H Y v 7HUCEAT HLRTO B — 27 ¢ R U 7HEIG135% T
H5H, ZORAMRIF2048FE TR U EMET D, ZDREIZL Y | LRTD2048FDE— 7D Y v 7
BIIHKI8 I MU v 7 ThDH, LT, ZTD RV v 7 EAE2038F0DE DO FH THofi Liz, B — 7 FFZ
BIFAE—7 FaOFEEED b L2 RIZK—A21—31ZR L TH D,

50,000
45,000 —*
40000 .- 44108
35,000 —

30,000
25,000

20,000
15,000 B /
10,000

10,722

32,302

PHPDT

0,781

5,000 r
0

2015 2020 2025 2030 2035 2040 2045 2050
-3

EA21-3 E—IBIZHBITEE—0FRIOREZHRDI VKR (B4 BEZELRT)

TR, EE L2 OE—7 FIZBITDRMORREEEZ TR L THDH, ZOMNLSL KD
(2 LRT 28 30 4% (2048 ) OFTFHETHXLTE D, AL, ZDHE, LRT LR A YYD 60m >
5 70m ~R< LA EWiFien, BEMRIL 2.5 Th 5,

25,000
#i1% 71: 19,320
20,000 £ -
.+~ 195800
kKo 15,000 -
K
O / 15,102
T 0,865
5,000 6.978
0
2015 2020 2025 2030 2035 2040 2045 2050
&

HA21-4 E—IBICBIT3ERBORRARER (9B ZELRT)

AP-63



APPENDIX-22: PMC IRIZIHAE(KE. XK. BE)

BOD(mg/lit)

BOD(mg/lit)

90
80
70
60
50
40
30
20
10

90
80
70
60
50
40
30
20
10

BOD in Mutha river from year 2008 to 2011

—&— 2008
= —— 2009
A— 2010
[ 2011
| = = Standard Value
________ g
| A
K
Vitthalwadi Mhatre Erandwane Joshi Sawarkar Railway
Bridge Bridge Bridge Bridge

Sampling Locations

B A22-1 BOD (L#&JII) 2008~2011

BOD in Mula and Mula—Mutha river from year 2008 to 2011

—— 2008
B —— 2009
A— 2010
2011
- = = Standard Value

Aundh Mula pawana Harris Bridge Holkar Wakdewadi Sangam Yerwada Mundhwa
Confluence Bridge Bridge

Sampling Locations

B A22-2 BOD (L3Il BRU LF—L%IJI) 2008~2011

AP-64



COD(mg/lit)

COD(mg/lit)

180
160
140
120
100
80
60
40
20

180
160
140
120
100
80
60
40
20

COD in Mutha river from year 2008 to 2011

—— 2008

—— 2009
A— 2010
2011

= = Standard Value

Vitthalwadi Mhatre Erandwane Joshi Sawarkar Railway
Bridge Bridge Bridge Bridge
Sampling Locations

B A22-3 COD (L#&JI) 2008~2011

COD in Mula and Mula—Mutha river from year 2008 to 2011

—— 2008
—=— 2009
A— 2010
2011

= = Standard Value

AL

>

Aundh Mula pawana Harris Bridge Holkar Wakdewadi Sangam Yerwada Mundhwa
Confluence Bridge Bridge

Sampling Locations

B A22-4 COD (LZ)I KRUY LF—L%EI)I) 2008~2011

AP-65




DO(mg/lit)

N

DO(mg/Iit)

w

DO in Mutha river from year 2008 to 2011

—— 2008
—i— 2009
A—2010
2011

= = Standard Value

SN PN

A n—
Vitthalwadi Mhatre Erandwane Joshi Bridge  Sawarkar Railway
Bridge Bridge Bridge

Sampling Locations

B A22-5 DO (L%JII) 2008~2011

DO in Mula and Mula—Mutha river from year 2008 to 2011

—— 2008
—8— 2009
A— 2010
2011

== = Standard Value

Aundh Mula pawana Harris Bridge Holkar Bridge Wakdewadi Sangam Yerwada Mundhwa
Confluence Bridge

Sampling Locations

B A22-6 DO (LSl RU LF—L%EJI) 2008~2011

AP-66




SOx from year 2008 to 2011
Standard 2008-09

l Standard 2010 onwards

60 f[— — — — — — — — l

50— e eV e e
& M Navi Peth
E 40 | M Oasis
g Mandai
g 30
(5]

20

10

0
2008 2009 2010 2011
Monitoring Years
A22-7 SOx 2008~2011
NOx from year 2008 to 2011
80
Standard 2008-09 M Navi Peth
70 B Oasis
J,_ Mandai
60 —m— ——— — — —

Standard 2010 onwards

i

NOx( u g/ms)
w S ol
o

2008 2009 2010 2011
Monitoring Years

B A22-8 NOx 2008~2011

AP-67



180
160
140
120
100
80
60
40
20

RSPM(u g/m®)

PM2.s( 1 g/m?®)
w E-N (8] »
S © o 3

RSPM from year 2008 to 2011

M Navi Peth
M Oasis
Mandai

2008

Standard Value

2009 2010 2011
Monitoring Years

A22-9 RSPM 2008~2011

PM, 5 from year 2008 to 2011

Standard Value

B Vishrambagwada Ward
Office
B Indradhanushya

Hadapsar

February March

Sampling Months
X A22-10 PM2.5 2011

AP-68




Noise in Commercial Areas from year 2008 to 2011
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Noise in Residential Areas from year 2008 to 2011
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#A24-1 BEHSEBEETFERIEER

Items to be collected

1 | Descriptionsof Baseline Environment Condition

Describe environmental baseline condition of selected pre-feasibility projects.
1) Bio-Physical condition
2) Socio-Cultural condition

More detailed descriptions are summarized in Table-A2.

2 | Environmental Field Survey

Carry out following environmental field surveys,
1) Roadside Air Quality Survey
2) Roadside Noise Survey
3) Roadside Vibration Survey
4) Soil Survey
5) Sediment Survey
6) Water Quality Survey
7) Groundwater Quality Survey
8) Hydrological Survey
9) Tree Inventory Survey
More detailed descriptions are summarized in Table A3.

3 | Social Survey

Carry out following social surveys,
1) Socio-Cultural Survey
2) RAP-related survey
3) RAP-related survey (illegal squatters)

More detailed descriptions are summarized in Table A4.
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Environmental | mpact Assessment

Evaluate potential environmental impacts of three project stages such as 1) pre-construction
phase, 2) construction phase, and 3) operational phase shall be described. Besides, following
impact assessment studies shall be conducted in order to stress out the advantage/disadvantage of
the proposed project quantitatively.

1) Vehicular Emission Study (CO,)

2) Air Quality Prediction Study

3) Noise Prediction Study

4) Vibration Prediction Study

5) Run-off (road surface drainage) Study

6) Urban Vegetation Impact Study

7) Mula River Flood Prediction Study

8) Regional Land Subsidence Prediction Study

9) Visual Impact Study

10) Socio-Economic Impact Study

- . Environmental Mitigation

Describe comprehensive, effective measures of the mitigation (i.e., avoidance, reduction, and
elimination) of negative impacts for the pre-construction, construction and operation phases of
the project. In particular, the re-vegetation plan, based on study results of both the tree
inventory survey (Item 9 of Table A3) and the urban vegetation impact study shall be developed.

Environmental Management

Establish appropriate environmental management plan. Specific objectives of this plan are to
1) define organizational and administrative arrangements for the environmental monitoring,
including the definition of responsibilities of staff, coordination, liaison and reporting
procedures, and 2) to discuss procedures for pro-active environmental management, so that
potential problems can be identified and mitigation measures to be adopted prior to the
construction commencement.

Environmental Monitoring

Establish appropriate environmental monitoring program. The scope of the monitoring plan are
1) to identify the monitoring tasks, 2) to identify the nature and the schedule of the monitoring,

and 3) to identify samples to be taken for analysis and parameters to be measured.

Public Involvement

Describe contents of both stakeholder meetings and information disclosures, held for selected
pre-feasibility projects. Followings are major items to be checked within this item,
Stakeholder Mesting

(1) Entire Schedule of stakeholder meeting (e.g., dates and places)

(2) List of Participants

(3) Minutes of Meeting

(4) Handouts and/or brochures, used for the public participation process.
Infor mation Disclosure

(1) Outline of entire information disclosure process (dates and the ways of disclosures: Internet,
library, newspaper and others).

(2) Disclosure (public review) periods

(3) Comments and/or questions collected from information disclosure.
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1. Bio-Physical condition

1) Regional hydrology (e.g., major tributaries, channels, regional water balance)

2) Water quality of surface/subsurface within the study area.

3) Air quality

4) Regional drainage

5) Roadside noise/vibration/air quality

6) Climate

7) Geology

8) Disaster Records (e.g., past earthquake, landslide, inundation or flood events)

Especially, past flood events of Mula River shall be investigated.

9) Soil/sediment

10) Biological Environment
It is noted that periodical environmental monitoring of the water quality and the roadside air quality
are conducted by PMC (see Table 7.2.1). So, it is strongly recommended to incorporate those
information within this collection of the baseline environmental information.

2. Socio-Cultural condition

1) Cultural (historical and archaeological) resources (e.g., Ruins, memorial facilities, historic spots
and others)

2) Visual resources (e.g., scenic zones, townscape)

3) Land take/resettlements (e.g., conditions of existing roadside building)

4) Illegal squatter

5) Land use

6) Water use (e.g., water supply system, well and others)

7) School, hospital, park, library, religious facilities.

8) Waste Disposal Site (location, capacity, treatment method)

9) Vehicle Registration

10) Vehicle Inspection/Maintenance Program

11) Clean Fuel Program

12) Sewage system

3. Pollution

1) Roadside Air Quality

2) Roadside Noise

3) Roadside Vibration

4) Soil Contamination

5) Sediment Contamination
6) Water Contamination

7) Bad odor

High, FRAR, 2012
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1. Roadside Air Quality

Carry out 24-hours continuous survey at five (5) points across the study area.
Parameter: PM2.5, PM10, CO, HC, NOX, and SOX
Traffic volume by vehicle type
Survey Campaign: At least twice (once in rainy season and the other in dry season).
Note that one survey point shall be for baseline air quality condition across Pune City, that would
represent the air quality environment without significant negative impacts from nearby traffic volume.

2. Roadside Noise

Carry out 24-hours continuous survey at five (5) points across the study area.
Parameter: Leq
Traffic volume by vehicle type
Survey Campaign: At least twice (once in rainy season and the other in dry season).
Note that one survey point shall be for baseline noise condition across Pune City, that would represent

the noise environment without significant negative impacts from nearby traffic volume.

3. Roadside Vibration

Carry out 24-hours continuous survey at five (5) points across the study area.
Parameter: L,
Traffic volume by vehicle type
Survey Campaign: At least twice (once in rainy season and the other in dry season).
Note that one survey point shall be for baseline vibration condition across Pune City, that would
represent the vibration environment without significant negative impacts from nearby traffic volume.

4. Soil Survey

Soil survey is to be carried out at five (5) points in total across the study areas in order to obtain
the baseline soil characteristics data that would support the identification of potential soil
contaminated sites. Several heavy metal and other contaminant parameters such as arsenic,
PCB, Chrome, iron, lead, zinc and mercury are of concern.

5. Sediment Survey

Sediment survey is to be carried out at two (2) points in total across the proposed construction
areas, inside and nearby Mula River in order to obtain the baseline port sediment characteristics
data that would support the identification of potential soil contaminated sites. Several heavy
metal and other contaminant parameters such as arsenic, PCB, Chrome, iron, lead, zinc and
mercury are of concern.

6. Water Quality Survey

Two (2) sampling points in total shall be designated along Mula River around the study area
(e.g., one point at downstream site and the other at the upstream site). Ten parameters such as
pH, turbidity, DO, BOD, COD, conductivity, temperature, SS, E-Coli form and Total Coli form
are of concern.  Available current water quality data from the competent agencies and/or
organizations, is to be examined to improve the credibility of the whole water quality data
collected by this study.
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7.Groundwater Quality Survey

Three (3) or Four (4) sampling points in total shall be designated around the study area. Exact
number of sampling points for well shall be determined based on the existing groundwater usage
information, to be addressed the proposed baseline environmental and social information
collection. Ten parameters such as pH, turbidity, DO, BOD, COD, conductivity, temperature,
SS, E-Coli form and Total Coli form are of concern.  Available current water quality data from
the competent agencies and/or organizations, is to be examined to improve the credibility of the
whole water quality data collected by this study.

8. Hydrological Study

7.1 Literature Review

Carry out literature review/or database search that would contain appropriate regional hydrological
info, based on the available hydrological and/or meteorological data such as,

a) Rain

b) Regional Groundwater Level

¢) Groundwater pumping rate (location included)

d) Evapo-transpiration data

¢) Regional Drainage System

7.2 Regional Water Balance

a) Analyze regional water balance under non-flood condition (dry and rainy season)

b) Analyze regional water balance under flood events.

9. Tree Inventory Survey

Tree inventory survey is carried out at green areas, located within the area of concerns in order to
grasp the existing tree inventory and prepare for the permit application for tree-cutting to be
required for the implementation of the proposed project.

M ethodology
1) Determine the green areas, located inside of the area of concern.
2) Prepare tree inventory by grasping following information,
a) Name of Tree (academic, English and local name)
b) GPS Coordinate
c) DBH (Diameter at Breast Height)
d) Photo records of each tree.
e) [UCN-status
f) Others
3) Prepare tree distribution and/or vegetation map.

e, FAAE. 2012
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1. Socio-Cultural Survey

Community participation plays an important role for proper infrastructure project planning and
management. It is essential to examine variety of aspects of the proposed project based on the
current community’s needs or priority. A questionnaire-based socio-cultural survey is to be carried
out in order to grasp the public opinion about this proposed project as well as current concerns about
urban transport system of Pune from nearby community properly. It is recommended to have 500
interviews (or samples) inside and/outside of the study area. The opinion survey sheet will be
provided to local consultant from JICA Study Team.

2. RAP-related Survey

As mentioned in Section 6.1, the study area is classified as either of mixed residential/commercial
area and farm lands, and has certain amounts of private properties such as house and/or office
complex are to be affected by the implementation of the proposed project.

Survey items such as the inventory of the property owners, type of property (e.g., house, multi-tenant
building and others), lease agreement and others shall be developed based on the Land Law of 1894,
JICA Guideline as well as relevant laws and/or regulations. Sample survey form of this RAP-related
study is attached in Appendix 2 of this report.

3. RAP-related Survey (illegal squatters)

Some communities of illegal squatters exist along the existing railway line. According to JICA
Guideline, it is recommended to take appropriate social considerations for those communities in case
of expropriation.
Followings are majors items to be summarized within this study,

a) Property owner and his/or her household structure (# of family member)

b) Length of stay

¢) Type of Housing

d) Occupation

e) Reason to settle this current place.

f) Willing to move out if requested.

g) Others

Hih FRAE. 2012
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= A25-1 NAME OF INDIGENIOUS TREES
Sr.NO. NAME OF TREE S.NO. NAME OF TREE

1 Kasmal 71 Kailashpati
2 Mangolia 72 Supari
3 Sonchapha 73 Naral
4 Pandhra chapha 74 Kevada
5 Ashok 75 Bamboo
6 Shendri 76 Pimparana
7 Vayvaran 77 Devdat
8 Kokam 78 Pine
9 Nag chapha/Nakesar 79 Pandhra Shirish
10 Kanak 80 Rakht rohida
11 Saal 81 Dhavada
12 Pandhari dhoop 82 Hinganabet
13 Bhend 83 Apta
14 Gorakh Chinch 84 Kate sayar
15 Rudraksh 85 Taad
16 Bel 86 Asan
17 Kavath 87 Panchunda
18 Sayali 88 Anjan
19 Neem 89 Mohogony
20 Bor 90 Bhokar
21 Reetha 91 Dandus
22 Kusum 92 Sisu
23 Babul 93 Tembuni
24 Saundad 94 Umbar
25 Shirish 95 Anant
26 Muchkund 96 Kakad
27 Bahava 97 Shivan
28 Kanchan 98 Papada
29 Chinch(Tamarind) 99 Amba
30 Pallas 100 Bakan
31 Pangara 101 Kalam
32 Bibva 102 Bartondi
33 Rakht chandan 103 Tuti
34 Shisu 104 Kadipatta
35 Shisma 105 Tetu
36 Karanj(Pongaimia pinnata) 106 Tivas
37 Tivas 107 Sindhi
38 Bhadras 108 Shammi
39 Arjun(Terminalia) 109 Bija
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Sr.NO. NAME OF TREE S.NO. NAME OF TREE
40 Herada(Terminalia) 110 Khair
41 Jamun(Syzigium) 111 Reetha
42 Taman(Lagesstronia) 112 Sita Ashok
43 Kadamba 113 Biba
44 Haldu 114 Haadga
45 Nilgiri 115 Ambada
46 Moha (Madhucaindica) 116 Jungli Badaam
47 Khirini 117 Arjun
48 Parizaat 118 Behada
49 Satvin 119 Biti
50 Aakash neem 120 Nandrukh
51 Kalavash 121 Payar
52 Shivan 122 Dikamali
53 Saag 123 Saag
54 Chandan(Sandal) 124 Jamun
55 Awala 125 Awala
56 Putrvati 126 Guava
57 Vad 127 Pomegranate
58 Pimpal 128 Orange
59 Rubber 129 Sweet lime
60 Phanas 130 Chikoo
61 Mulberry
62 Karvat
63 Chinar
64 Suru
65 Indian Popular
66 Valunja
67 Khajoor
68 Maharukh
69 Yen
70 Taad

GE:RRFELYS—FBTRESNTESY. CCTRENLGEHEBICHERLTLS)
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APPENDIX-26: RAP &t &5 (Sample)

This is the sample sheet of a socio-economic survey and is designed to collect relevant information
about socio-economics and resources and to understand communities to be affected by the
implementation of the proposed LRT project. The information to be collected will be used to make a
detailed and balanced assessment of the potential impacts of Pune LRT project.

It is noted that any criteria and/or norms, used in this survey sheets, shall be modified, based on the
latest social conditions around the project site. Also, it is strongly recommended that additional

questions shall be introduced for more meaningful survey.

Survey Date

Interviewee

Interviewer

100 SURVEY QUESTIONNAIRE IDENTIFICATION

Survey Control Number:
Type of Occupants: 1. Legal; 2. lllegal.

Date of Interview:

Place of Interview:
Name of Interviewer:

Q|m||g|Q\w|»

Time of Interview

101 BASIC PROFILE OF PAPs ( Data of affected people by the project )

A Name of interviewee: (only adult
member)
B Address of the interviewee:
a) House No. & Street:
b) Unit
¢) Village
C Location of house: 1. Rural 2. Half rural
3. Urban 4. Farm
D Relation to head of family: 1. Myself; 2. Wife; 3. Child;
(choose one) 4. Partner;
5. Others (notify).
E How long have you been living here?
F Is there any tenant in this house?
If yes, number of tenants?
G How many years have the tenants
resided?
H What is the most serious problem of 1.
family’s livelihood in the present? 2.
I Where is the main income source of
family (notify):
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102 BASIC PROFILE OF HEAD OF FAMILY

A Name of head of family:
B Gender: 1. Male; 2. Female.
C Age:
D Marital status: 1. Married; 2. Single; 3. Divorced
4. Separated 5. Widow
E Currently Occupation: 1. Gov. service; 2. Private service;
3. Business; 4. Wage employee;
5. Agriculture; 6. Daily wage labor;
7. Unemployed;
8. Others (notify).
F Level of education completed: 1. Illiterate; 2. Can read only;
3. Can read and write both;
4. Kindergarten 5. Primary school;
6. Secondary school; 7. University
8. University or specific technical
9. Others
H Faith (Religion): 1. Buddhist; 2. Hindu 3. Muslim
(Choose one) 4. Others (Specify)
I Total number of family members: Total Females Males
(including infants and children)
J Total number of households in one
structure:
(e.g. if there are 2 households in one
house, record as “2”)
103 HOUSING BUDGET
A Average Income Daily (Rupees) i\l/[{?liggs}; Yearly (Rupees)

a) Agriculture

b) Wage labor

c) Business/Trading

d) Service

e) Livestock & animal Husbandry

f) Fishing & Aquaculture

g) Cottage Craft

h) Forestry

j) Salary

k) Other (notify)

Total income
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B Have you taken any loan? 1. Previously; 2. Currently; 3 Never; 4 Don’t
know.
If YES ask for details — amount,
when, from who, due to repay
104 ACCESS TO UTILITIES
A Portable Water in the village, Dig well (Private: Protected or Unprotected);
which can’t moveable Dig well (Common: Protected or Unprotected);
(Choose all that apply) Pump well (Private: Protected or Unprotected);
Pump well (Common: Protected or Unprotected);
Public water supply;
Bought from water vendors;
Other facilities (Specify);
Other natural water resources (Specify)
B Toilet Facilities: In-door toilet;
(Choose main one) Out-door toilet (Private);
Out-door toilet (Common);
Not available.
C Access to Electricity: Power line;
Generator (Private);
Generator (Common);
Use battery;
Not Available.
105 Others
A Have you experienced any No;
hazard such as flood and storm? | Yes;
If Yes, please specify that. Flood;
(Choose all that apply) Storm,;
Others
B If Yes is the answer to A, how Always
often have you experienced? Others (please specify)
C How did you survive from that

hazard?
(Notify in detail)
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200 TYPE OF IMPACTS
A Type of social impact related to Loss of landholding/farmland,
the land acquisition under the Loss of housing;
project: Loss of structures/assets;
(Choose all that apply) Loss of crops and trees;
Loss of (Impacts on access to) facilities, services, or
natural resources;
Loss of businesses/enterprises;
Loss of incomes and livelihoods (Specify)
Loss of access to productive assets
Others(Specify)
201 LAND OWNER/FARMLAND LOST
A Land Ownership: State-owned,
State-owned land for rental with the Certificate of Land;
State-owned land for rental with Occupancy License;
Private-owned land for rental or borrow;
Group-or community owned;
Uncertain ownership;
Illegal land occupation with Land paper;
Illegal land for production without approval.
B How many ha, m”of the land 1. Structure(...... ha, ...... m?)
(Specity; paddy field (rain-fed 2. Agriculture/field  (...... ha, ...... m?)
and/or irrigated, tree plantation 3. Fruit park oo bl mj)
R . 4. Others (...... ha, ...... m°)
etc.) is to be lost by the project? Total (o ha, ... )
C How many % of your total Less than 20 %:
income is to be affected by losing | More than 20 %:
the land?
D Do you have any legal documents | Yes;
for your land? No.
E If yes, type of legal document? Land Use Certificate;

Land Survey Certificate;
Provincial Land Certificate;
Temporal Land Use Certificate
Land Tax Receipt

Land Tax Return;

Land Declaration Certificate;
Permanent land paper

Who is name appear in land
certificate
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F What type of tree and how many | Size of tree 1) Big (D>= 20 cm), 2) Medium (D >=

tree is to be lost by the project? 10cm), 3) Small (D<10 cm)

Kind of tree 1) Fruit, 2) Fire wood for self-consumption,
3) Fire wood for selling

Age of tree

Number of tree

G How many % of your total Less than 20 %:
income is to be affected by losing | More than 20 %:
the tree?

202 HOUSING LIKELY TO BE LOST

A What is the type of house likely to be Single floor;
affected? (Choose one) Two floor;
Three floor or more
Take photo of the house appear ance. Apartment/Row house duplex;

Small room connected to other;
Tents or temporary simple hut;

Others (Specify)
B How many percent of your house is to be | Less than 20 %:
affected by the project More than 20 %:
C Roof: (Choose one) 1. Corrugate 2. Tiles/CPAQ

3. Natural materials;
4. Others (Specify)

D Walls: (Choose one) 1. All concrete; 2. Concrete and wood
3. All wood;

4. Natural materials;

5. Others (Specify)

E Housing ownership: Self-owned;

Owned structure for rental;
Private-owned house for rental or borrow;
Group-/Community-owned;

Uncertain ownership;

Illegal Occupation;

Others (Specify)
F If rented, how much do you pay per oo, Rupees/month)
month?
G Living area/Floor area: (e, m?)
H Number of bedroom:
I Age of house: (e, year)
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203 OTHER STRUCTURES/ASSETS LIKELY TO BE LOST (PERSONAL or
COMMUNAL)
A Type of structure: 1. Residential;
(Choose all that apply) 2. Commercial;
3. Residential & Commercial;
4. Office;
5. Health facility;
6. Cattle shed;
7. Farm house;
8. Boundary wall/Fencing;
9. Church, temple & shrine;
10. Well;
11. Hand pump;
12: School;
13. Graveyard/Crematorium Ground;
14. Others (Specify)
B Address of the structure:
House No. & Street:
Units
Village
C Ownership of the structure: Self-owned;
(Choose one) State-owned structure for rental;
Private-owned house for rental or borrow;
Group-/Community-owned;
Uncertain ownership;
Illegal Occupation;
Others (Specify)
D What is(are) the market value of the Material Unit Total
structure(s) in current condition?
E If rented how much do you pay per

month?
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204 ACCESS TO BE IMPACTED TO EXISTING FACILITIES
A The present conditions of the access to existing facilities and impacts on the conditions by
the project
Destination Average Frequency How to do Distance | Impacts by
time 1 day; Walk (km) the project
per trip 2-3 days; Bicycle Access lost;
(minutes) | 1 week; Oxcart Impact on
2 weeks; Horse facility
1 month; Truck No impact.
2 months; Motor bike;
6 months; Car
1 year. Bus
Others.
Village office
Market
School
Farmland
Hospital/Healthcare
Religion center
Other facility
(notify)
Natural resource
(e.g. hunting,
fishing, redeem,
etc.)
205 LOST BUSINESS/ENTERPRISE
A How long has the business/enterprise been Years
activating? Months
B Ownership 1 Self owned/family Company
3 Partnership (no.) Other
C Utility of Structure of the 1. Shop; 2. Storage/Warehouse; 3.Workshop;
business/enterprise? 4. Factory; 5. Others (notify)
(Choose all that utility)
D What kind of business have you been 1.
doing? (Specify) 2.
E Do you have the business licenses
authorized?
F How many are workers there?
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