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PREAMBLE

The schedule of Dimensions for Standard Gauge Corridor has been prepared
based on following factors:

1. The kinematic envelope and other infringements have been calculated for the
3200mm wide and 4048 mm high rolling stock, based on the kinematic
envelope calculations. The track and vehicle maintenance shall conform to
the clearances indicated therein during the period these stocks are in
operation.

2. The clearances are based on assumption that windows are sealed and doors
are closed during movement

3. Track shall be maintained to the tolerances taken for calculation of Kinematic
Envelope.

4. The Structure Gauge indicated in SOD shall not be violated under any
circumstances except for designated railway operational structures.
Designated railway operational structures include platform coping, hand
railing in back-of-house platform edge, Track Access Gates.

5. The Kinematic Envelope(s) indicated in SOD shall not be violated under any
circumstance.

6. The vehicle Kinematic Envelope for the platform area shall be applied only
within confines of stations up to 80 Kmph vehicle speed for underground and
70 Kmph for elevated/At grade sections. At all other location, the Kinematic
envelope corresponding to 80 kmph vehicle speed shall be used for
determining the Structure Gauge and electrical clearances.

7. The Design speed of the Metro Rail System shall be 90 KMPH.

8. The maximum operating speed shall be 80 kmph in the section, 80 Kmph in
underground stations, 70 kmph in elevated/At Grade stations and 25 kmph in
Depot.

9. The evacuation of passengers in between stations shall be done from front &
rear emergency doors of the train, hence no separate walkway is provided.
However, space available between the track paths shall be used as walkway.
The evacuation system shall be legislated by Patna Metro Rail Administration
and evacuation shall be effected under the supervision of concerned Metro
Rail Administration. It shall be ensured that no train operation on the adjacent
track will be allowed during evacuation.

ex. SOD is applicable for Ballastless track on main line and
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PATNA METRO

SCHEDULE OF DIMENSIONS
STANDARD GAUGE (1435 mm GAUGE)

FOR 3200 mm tock
INTRODUCTION

The dimensions given in this Schedule of Dimensions are to be observed in all works on
1435 mm gauge (STANDARD GAUGE) and 3200 mm wide Rolling Stock, unless prior
sanction has been obtained from the Railway Board through the Commissioner of Metro
Railway Safety to execute works which infringe this Schedule of Dimensions

This Schedule of Dimensions is applicable to Under Ground, Elevated and At-Grade
sections of Patna Metro which shall be with 25 kV AC Traction system and Over Head
current collection. The Rolling Stock shall be 3200 mm wide with sealed windows and
doors closed while in motion.

The Under Ground system may be with a Circular Tunnel or Rectangular Box or of any
other suitable shape while Elevated system may be with suitable Over Ground Structures
such as Viaducts. Both, Under Ground and Elevated systems shall have suitably designed
Ballastless (DFF) Track. For depot, the track may be ballasted/ballastless.

The Schedule of Dimensions (SOD) has been divided into Four chapters as under

Chapter-1  —-meeememmmmeeeee General
Chapter-2 = ——-eeeesemmnaees Station
Chapter-3 = ————eeremeeenms Rolling Stock
Chapter-4  ———meeeee Electric Traction

000837 ‘



Preparatory Survey on Patna Metro Rail Project Attachments

CHAPTER-I
GENERAL

1.1 SPACING OF TRACKS

1.1.1 Minimum distance, centre to centre of tracks without any structure between tracks
for tangent (straight) track for:

(a) Under Ground Sections ..................c...c.........3800 mm
(b) Elevated Sections ..........cccooceieiiiiiiiiiiien...... 3900 mm
(c) At-Grade Sections ...............c.occoiiiiiiieenn....3900 mm

Note; See Appendix-1 for minimum track centers on curves.

1.2 CURVES
1.2.1 Minimum radius of curves (horizontal)

i) On main running lines

a) Under Ground Sections 200 m

b) Elevated and At-Grade Sections 120 m
ii) Depot and other non-passenger Lines 100 m
ii) At passenger platforms 1000 m

1.2.2 Check Rail/Restraining Rail
Check rail/Restraining Rail shall be provided on curves on main line where radius is
190m or less. Check rail/Restraining Rail shall not be mandatory for curves in
depots, yards and non-passenger lines where speed is less than 25Kmph. The
clearance between check/restraining rail and running rail shall be suitably decided
by metro.

1.2.3 Minimum radius of vertical curve 1500m

1.3 GRADIENTS
1.3.1 The maximum grade (compensated) shall be 4%.

Note: (i) There will be no change of gradient in transition portion of curves.

(i) The gradient will be compensated for curvature at the rate of 0.04% per
degree of curve.

0.25%
3.00%
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Note:

1.4

(0

(i)

(iil)

(iv)

v)

(vi)

There shall be no change of gradient (i.e. vertical curve) on and within 150 m
(desirable)/3.0 m (minimum) of any turnout on Ballastless track. In case of
Ballasted track, there shall be no change of gradient on and within 30 meters of
any turnout.

There shall be no horizontal curve within 15.0m (desirable)/ 3.0 m (minimum) of
any turnout on Ballastless Track and 30 meters of any Turnout on Ballasted Track.

Turnout shall normally be installed on straight track. In exceptional situations,
turnout may take off from curve provided that the radius of lead curve (main line as
well as diverging line) is not less than 190m. The negotiability of rolling stocks on
such turnout must be certified by rolling stock supplier and confirmed through
oscillation trial and a suitable speed restriction should be imposed on main and/or
diverging line based on track geometry and other considerations, if required. In
case of turnout installed on curved track, the minimum distance for
commencement of vertical curve or another horizontal curve shall be 15m for
Ballastless track. Turnout shall not be laid on transition curve.

The limit of turnout for above purposes shall be taken from Stock Rail Joint (SRJ)
to end (i.e. heel) of crossing for Ballastless track. For Ballasted track, it shall be
from SRJ to last common sleeper behind end of crossing.

The maximum permissible gradient on turnout and the location of turnout with
respect to vertical/horizontal curves in vicinity shall be confirmed from rolling stock
supplier for the negotiability of rolling stock.

The above stipulations shall also be applicable for turnout to be laid outside station
limit, if any.

BUILDINGS AND STRUCTURES

1.4.1 Minimum horizontal distance from centre of track to any structure for heights above

(a)

rail level on level/constant grade tangent track shall be as under:
Under Ground Sections

(i) Circular tunnels

Height from rail level Horizontal distance from C.L. of track

(1) Upto 65 mm 1585 mm

(i) 65 mm to 200 mm 1585 mm increasing to 1720 mm
(i) 200 mm to 305 mm 1720 mm

(iv) 305 mm to 880 mm 1720 mm increasing to 1849 mm
(v) 880 mm to 1095 mm 1849 mm

(vi) 1095 mm to 1130 mm 1849 increasing to 1875 mm

(vii) 1130 mm to 2030 mm 1875 mm

(vii) 2030 mm to 3346 mm 1875 mm decreasing to 1815 mm
(ix) 3346 mm to 3738 mm 1815 mm decreasing to 1380 mm
(x) 3738 mm to 4601 mm 1390 mm

(xi) 01 mm to 4970 mm 1390 mm decreasing to zero

along an arc of radius 2800 mm
Figure No. PMWSG-2 (TNL)
GOUi
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(i)  Rectangular Box Tunnels
Height from rail level

(1) Upto 65 mm

(i) 65 mm to 200 mm
(i) 200 mm to 305 mm
(iv) 305 mm to 880 mm
(v) 880 mm to 1095 mm
(vi) 1095 mm to 1130 mm
(vii) 1130 mm to 2030 mm
(viii) 2030 mm to 3346 mm
(ix) 3346 mm to 3738 mm
(x) 3738 mm to 4838 mm

Horizontal distance from C.L. of track

1585 mm

1585 mm increasing to 1720 mm
1720 mm

1720 mm increasing to 1849 mm
1849 mm

1849 increasing to 1875 mm
1875 mm

1875 mm decreasing to 1815 mm
1815 mm decreasing to 1390 mm
1390 mm

Also refer to Figure No. PMWSG - 2(TNL)

(b) Elevated and At-Grade Sections

Height from rail level
(i) Upto 65 mm
(i) 65 mm to 200 mm
(i) 200 mm to 305 mm
(iv) 305 mm to 880 mm
v) 880 mm to 1095 mm
(vi) 1095 mm to 1130 mm
(vii) 1130 mm to 2030 mm
(viii) 2030 mm to 3300 mm
(ix) 3300 mm to 3736 mm

Horizontal distance from C.L. of track

1585 mm
1585 mm increasing to 1745 mm
1745 mm increasing to 1771 mm
1771 mm increasing to 1903 mm
1903 mm
1903 mm increasing to 1938 mm
1938 mm
1938 mm decreasing to 1875 mm
1875 mm decreasing to 1540 mm

(x) 3736 mm to 6250 mm 1540 mm

Also refer to Figure No. PMWSG -2

Notes for (a) and (b) above:

i) Extra allowance shall be provided for curves as laid down at para 1.7.

i) The term ‘structure’ covers any item including light ones like ladders, isolated
posts, cables, OHE Masts etc. erected alongside the track.

iii) For passenger platform refer to para 2.2.1 to 2.2.3 of chapter 2.

v) Minimum Lateral clearance of OHE Mast shall be 2000 mm in Elevated
sections and 2150 mm on At - Grade sections for Tangent Track from centre

line of track.

1.5 KINEMATIC ENVELOPE

The Kinematic Envelope for level or constant grade tangent track, refer to:
a) Figure No. PMWSG-1 for At-Grade and Elevated Sections
b) Figure No. PMWSG-1 (TNL) for Under Ground Sections

1.6 STRUCTURE GAUGE
N

G @ Gauge (Fixed Structure Line) has been arrived a
ance of 100 mm to Kinematic Envelope and min

by allowing a
{ f}m electrical
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clearance of 270 mm from 25 KV live parts conforming to the stipulations in
chapter- 4 of this SOD.

Refer to Figure No. PMWSG-2(TNL) for Structure Gauge for Outside station on
level or constant grade tangent track.

Note:
Extra allowance shall be provided for curves as laid down at para 1.7

1.6.2 Elevated Sections

163

1.7

1.71

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing
minimum clearance of 150 mm to Kinematic Envelope and minimum electrical
clearance of 320 mm from 25 KV live parts conforming to the stipulations in
chapter-4 of this SOD.

Refer to Figure No. PMWSG-2, for Structure Gauge for outside stations on level or
constant grade tangent track.

Note:
Extra allowance shall be provided for curves as laid down at para1.7

At-Grade Sections

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing
minimum clearance of 150 mm to Kinematic Envelope and minimum electrical
clearance of 320 mm from 25 KV live parts, conforming to stipulations in chapter 4
of this SOD.

Refer to Figure No. PMWSG-2, for Structure Gauge for outside stations on level or
constant grade tangent track

Note:
Extra clearance shall be provided for curves as laid down at para 1.7

EXTRA CLEARANCES ON CURVES
Following are the extra allowances considered for curves.
Abbreviations used in para 1.7:

C is the distance between centres of bogies in metres,
C, is the coach (vehicle) length in metres,

R is the radius of curve in metres,

Ca is the Cant applied in mm,

h is the height from rail level in mm and

g is the distance between centres of rails in mm

INSIDE OF CURVE
(A)  Curvature effect
(i) Mid throw at the center of the vehicle =V (in mm) = 125xC%R

i} -;Alowance due to gauge widening on curves

items (i) and (i) above, refer to Appendix-2 .~/ /
A /f' . / 5
*000841 TS
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Note:

(8)

(€)

Lateral shift of 32.0 mm due to nosing is included in Kinematic Envelope for
tangent track (and as a result, included in Structure Gauge also) shall be
subtracted from the total extra allowance worked out as at para 1.7 1(A)- i
and ii above for inside of a curve in case the value of mid throw (V) is equal
to or greater than 32.0 mm. In case the value of mid throw (V) is less than
32.0 mm, the curvature effect shall be due to widening of the gauge only.
(The Mid throw minus 32.0 mm shall be taken as zero). Refer to Appendix-2

Allowance for Super elevation
(a) Under Ground (Box structures), Elevated and At-Grade Sections

The lean ‘L' due to Cant at any point at height 'h’ above rail level is
given by:
L = Ca x h/g (all in mm)

For values of Structure Gauge (E+) for inside of a curve with cant effect only,
(as shown in Figure No. PMWSG-4), refer to:

(i) Appendix -3(TNL) for Under Ground Sections
(i) Appendix -3 for At-Grade and Elevated Sections

(b) Circular Tunnels

In the case of Circular Tunnel, the cant is provided by raising the outer rail
and suitably shifting the centre of the Circular Tunnel towards inside of curve
and upwards. This has same effect as assuming rotation of the Circular
Tunnel about mid point of top of inner rail resulting in shift of Tunnel centre
laterally towards inside of curve and also vertically upwards.

The Rigid OCS shall also be rotated with the tunnel so as to be along
the centre line of canted track.

For values of horizontal and vertical shifts of centre of Circular Tunnel

for different values of cant, refer to Appendix-4 and Figure No. PMWSG-3

Allowance for vertical curve (vertical throw)

Vertical Throw V, and V2 (in mm) for vertical curve shall be calculated as
under:

V;, (with vehicle centre in sag or vehicle end on summit) = 125xC%R
V; (with vehicle centre on summit or vehicle end in sag)
= (125xC+%/R)-(125xC*/R)
\:.\ of vertical throw due to vertical curves of different radii are given in

000842
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1.7.2 OUTSIDE OF CURVE

(A)

(B)

(a)

Curvature effect
1) End throw at the end of vehicle =Vo (in mm)
= [125xC,%/R}{125xC?/R]
if) Allowance due to gauge widening on curves
iii) Additional nosing due to gauge widening on curves

The values of items (i) to (iii) are shown in Appendix-2

Allowance for Super elevation

Under Ground (Box structures), Elevated and At-Grade Sections

The lean 'L’ due to Cant at any point at height ‘h' above rail level is
given by:

L=(-)Caxh/g (allin mm)

-ve sign indicates relief due to cant or reduction in clearance

required.

Note:
Full relief for lean due to cant (Ca) is to be taken into account only for calculation of

track

spacing without any structure between tracks. In case there is a structure

adjacent to track, relief for lean is to be taken into account only if the cant provided
is greater than 50 mm and shall be limited to a value = (Ca - 50) x h/g.

Values of Structure Gauge (F,) on outside of curve with cant effect only (as shown
in Figure No. PMWSG-4), refer to

(b)

i) Appendix 3(TNL) for Under Ground Sections
i) Appendix 3 for Elevated and At-Grade Sections

Circular Tunnels

In the case of Circular Tunnel, the cant is provided by raising the outer rail
and suitably shifting the centre of the Circular Tunnel towards inside of curve
and upwards. This has same effect as assuming rotation of the Circular
Tunnel about mid point of top of inner rail resulting in shift of Tunnel centre
laterally towards inside of curve and also vertically upwards.

The Rigid OCS shall also be rotated with the tunnel so as to be along
the centre line of canted track.

For values of horizontal and vertical shifts of centre of Circular Tunnel
for different values of cant, refer to Appendix-4 and Figure No. PMWSG-3

isions at para 1.7,1 (C) above shall be applicable in this

000843
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1.8  MINIMUM TRACK SPACING ON CURVES

Under Ground, Elevated and At-Grade Sections
The worst case will be when the end of a bogie carriage on the inner track is
opposite the centre of a similar carriage on the outer track.

1.8.1 Without any structure between tracks

The minimum track spacing on curves without any structure between tracks
shall be the sum of the following:

182

i)

)} (E+F),
ii) T, (Extra lateral allowance due to curvature on inside of curve)
i) T (Extra lateral allowance due to curvature on outside of curve)
iv) Minimum clearance between adjacent Kinematic Envelopes stipulated
is as under:
a) 200 mm for Under-Ground Sections
b) 300 mm for Elevated and At-Grade Sections.
Where,
‘E’ Is the distance from vertical axis of centre line of canted track to canted
Kinematic Envelope on inside of curve at a height 'h' (from rail level) for a
given cant (Figure No. PMWSG-4A) and

‘F" is the distance from vertical axis of centre line of canted track to canted
Kinematic Envelope on outside of curve at a height 'h’ (from rail level) for a
given cant (Figure No. PMWSG-4A),

Notes:

The value of 'F', calculated from the formula at Figure No. PMWSG-4A
includes full relief due to cant

The sum of 'E’ and 'F' for same height (which are with cant effect only), shall
be the maximum of values calculated for various heights from rail level.

For values of E, F, T, and T,, refer to the Appendices as shown below:

SECTIONS ForE&F For T, &T,
i) Under Ground 3A(TNL) 2
i) Elevated and At-Grade 3A 2

With a structure between adjacent tracks

The minimum track spacing on curves with a structure between tracks shall
be the sum of the following:

i) (Ey +T4) Minimum clearance to the structure from centre line of track on
inside of curve (for outer track)

(Fy +T2) Minimum clearance to the structure from centre line of track
“on outside of curve (for inner track)

&lldth of structure between adjacent tracks (measured ss the

i{v fracks)
/
#4700 000844 %
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Where,
E, is the horizontal distance from vertical axis of centre line of track to canted
Structure Gauge on inside of curve for a given cant,
F, is the horizontal distance from vertical axis of centre line of track to canted
Structure Gauge on outside of curve for a given cant,
T, is extra lateral allowance due to curvature on inside of curve and
T, is extra lateral allowance due to curvature on outside of curve

Notes:

a) The values of 'E4' and 'Fy' for a given cant Ca, shall each be the maximum of
values at different heights of structure from rail level. In case the cant
provided is greater than 50 mm on inner track, the value of F4 shall be for the
cant of (Ca-50) mm. In case the cant provided is 50 mm or less on inner
track, the value of Fy shall be for ZERO cant.

b) Minimum track spacing, so worked out with a structure between the adjacent
tracks as per para 1.8.2 shall not be less than that calculated as per para
1.8.1 for tracks without any structure between adjacent tracks.

For values of E,, Fy, Ty and T3, refer to the Appendices as shown below:

SECTIONS ForE & F, ForT:& T,
a) Under Ground 3(TNL) 2
c). Elevated and At-Grade 3 2
1.9 CANT AND CANT DEFICIENCY
a) Maximum Cant on curves = 110 mm
b) Maximum Cant Deficiency = 85mm

1.10 DERAILMENT GUARD

(a) Derailment Guard shall be provided inside/outside of running rail on viaduct as
well as in tunnel having multiple tracks and at grade section at locations
specified by Metro Railway. In tunnel, the derailment guard should preferably be
provided inside the track so that it permits less sway of coach towards tunnel
wall in case of derailment.

(b) Lateral Clearance between the running rail and the derailment Guard shall be
210 + 30 mm. It shall not be lower than 25mm below the top of running rail and
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Note: -
In case of single track tunnels, the derailment guards shall be provided:

(i) Entry of tunnel: 200m from tunnel portal outside the tunnel to 50 m inside the
tunnel.

(i) Exit of tunnel: 50m from inside of tunnel portal to 200m outside the tunnel.

(i) In the curved track having radius 500 m or less including transition portion
but excluding locations where check rail is provided.

(iv) Covering locations of all important installations e.g. location of any
substation or hazardous structures inside the tunnel etc., damage to which in
the assessment of Metro Rail administration can result into serious loss of
life or/and infrastructure as a result of derailment in tunnel.

The above is subject to the condition that metro railway shall carry out the risk
assessment analysis for derailment in tunnels and ensure that the maintenance
practices in the maintenance manual are as per the risk assessment mitigation
plan.

Additional Note:

In case of Double Resilient Base Plate Assembly Fastening System as approved
by MoR, the lateral clearance between running rail and the derailment guard
shall be 250 + 20 mm. This fastening system, if used in tunneis having multiple
tracks, Metro Administration should ensure that K.E. for adjacent track is not
infringed so long as the wheels of any derailed vehicle are within the main rail
and derailment guard.
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21

22
221

222

223

224

-7 0f opping except Platform Gates

CHAPTER -2
STATION
SPACING OF TRACKS AT STATIONS

Minimum spacing of tracks at station on straight and on curve of radius of 1000m
and flatter, without any structure between tracks

At-Grade, Elevated and Under-Ground Stations........................ 4100 mm
PLATFORMS

Maximum horizontal distance from centre of track to face of passenger platform
coping

(i) For Elevated/At Grade section 1680 mm

(i) For Underground section 1670 mm
Minimum horizontal distance from centre of track to face of passenger platform
coping

(i) For Elevated/At Grade section 1670 mm

(i) For Underground section 1660 mm
Notes:

a) Platform faces shall be flared away smoothly from the centre line of the track
at either end for a distance of 1500 mm beyond passenger area/ at Platform end
so as to give from centre of track a minimum dimension :
e 1795+ 5 for Under Ground Stations
e 1785+ 5 for At-Grade and Elevated Stations

b) For additional clearance for platforms on curves, refer to para 2.7.

Height above rail level for passenger platform:

Maximum Minimum
(a) Ballasted Track................... 1085 mm 1075 mm
(b) Ballastless Track............... 1095 mm 1085 mm

(i) Minimum horizontal distance of any isolated
structure on a passenger platform from the edge
of coping except Platform Gates 2500 mm

ii) Minimum horizontal distance of any continuous
structure on a passenger platform from the edge

A\

000847




Preparatory Survey on Patna Metro Rail Project

Attachments

Notes:

a) The structure on the platform is treated as isolated if the length along the

platform length is 2000 mm or less. Any structure having a length exceeding
2000 mm is treated as continuous structure. The clocks/mirrors/CCTV screens
etc shall not be considered structures and shall be located at a minimum
horizontal distance of 1000 mm from platform edge/coping with minimum height
of 2000 mm from top of platform.

b) For platform structure setting-out dimensions at stations, refer to figure No.

PMWSG-6 and PMWSG-7 for Elevated/ at grade station and PMWSG — 6(TNL)
and PMWSG-7(TNL) for underground station. No fixed structures should
infringe the Structure Gauge except for designated railway operational
structures. Designated railway operational structures include platform coping,
hand railing in back-of-house platform edge, Track Access Gates. Such
designated railway operational structures should not infringe the Kinematic
Envelope under any circumstances.

2.2.5 For Structure Gauge at station platforms, refer to following figures:

a) For Under Ground Station Figure No. PMWSG-6(TNL) & PMWSG-

23

24

7(TNL)

b) For At-Grade and Elevated Stations  Figure No. PMWSG-6 & PMWSG-7
TRACK GRADIENT IN PLATFORM

(a) Maximum 1in 400
(b) Desirable Level

Note:- There shall be no change of gradient in platform line

INTERLOCKING AND SIGNAL GEAR

Maximum height above rail level of any part of interlocking or signal gear on either
side of centre of track subject to the restrictions embodied in Note below shall be as
under:

(a) For Under Ground Stations

25 mm
25 mm rising to 65 mm
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25

251

252

253

254

255

258

257

258

259

(b) _For Surface and Elevated Stations

e From C.L. of track to 1450 mm 25 mm

e From 1450 mm to 1585 mm 25 mm increasing to 65 mm

e From 1585 mm to 1745 mm 65 mm increasing to 200 mm
Note:

Except for check rails of ordinary and diamond crossings, or wing rails and point
rails of crossings leading to snag dead ends, or such parts of signalling gear as are
required to be actuated by the wheels, no gear or track fittings shall project above
rail level for a distance of 229 mm outside and 140 mm inside the gauge face of the
rails.

POINTS & CROSSING
Maximum clearance of check rail opposite nose of crossing 42 mm
Minimum clearance of check rail opposite nose of crossings 36 mm

(Note : Check Rail Clearance has been calculated for the track
Gauge 1435 mm +2 /-2 mm)

Minimum clerance between switch rail and stock rail at heel 52 mm

of Switch Rail

Maximum clearance of wing rail at nose of crossing 44 mm

Minimum clearance of wing rail at nose of crossings. 41 mm
Minimum clerance between toe of open switch and stock rail, 160 mm

Note: Point Machine shall be provided considering the
requirement mentioned in para 2.5.6

Minimum radius of curvature for slip points, turnouts and 190 metres
crossover roads.

On main lines, the turnouts and diamond Crossings shall be
of the following types or flatter:-
a) 1in 9 type turnout 300 m radius
b) 1in7 type turnout 190 m radius
¢) Scissors cross-over of 1 in 9 type consisting of
4 turnouts and 1 diamond crossing
d) Scissors cross-over of 1in 7 type consisting of
4 turnouts and 1 diamond crossing
On depot lines, the turnouts and diamond Crossings shall be
of the following types or flatter-
a) 1in 7 type turnout 190 m radius
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2.5.10 Diamond crossings not to be flatter than 1in 4.5.

Note:

a) The above restrictions shall not apply to moveable diamond crossings

b) There must be no change of superelevation (of outer over inner rail) between
points 18 metres outside toe of switch rail and nose of crossings respectively,
except in the case of special crossing leading to snag dead-ends or under
circumstances as provided for in item 2.6 below

2.5.11 Minimum length of tongue rail: 9000 mm

2.6 SUPERELEVATION AND SPEED AT STATIONS ON CURVES WITH
TURNOUTS OF CONTRARY AND SIMILAR FLEXURE.

2.6.1 Main Line:

26.2

&

Subject to the permissible run through speed based on the standard of interlocking,
the equilibrium superelevation, calculated for the speed of the fastest train may be
reduced by a maximum amount of 85 mm without reducing speed on the main line.

Turnouts:

i) Curves of contrary flexure

The equilibrium superelevation (s) in mm shouid be =(1510/127)(V’ IR)

Where, R = radius of turnout in metres and V is speed on turnout in Kmph.

The permissible negative superelevation on the turnout (which is also the actual
superelevation of the main line) may then be = (85 —s) mm

iy Curves of Similar flexure

The question of reduction or otherwise of superelevation on the main line must
necessarily be determined by the administration concerned. In the case of a
reverse curve close behind the crossing of a turnout, the superelevation may be run
out at the maximum of 1 mm in 440 mm.

ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES

The additional clearance for platforms on curves is to be provided as shown at
appendix-5
Note:

(1) As the minimum radius of horizontal curve for station platform line is 1000
metres, there will be no superelevation and gauge widening at stations on

e sary to malntam the maximum steppmg dnstanoe of 75 mm. The gap
ct without any
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Fittings on the end of a vehicle, such as step iron, brake/ drainage pipes, electrical
connection, cable or boxes, vestibule or gangway, fairings etc. need not be kept within
the prescribed maximum permissible length of the car body, but may project beyond the

CHAPTER 3

ROLLING STOCK

PASSENGER ELECTRIC MULTIPLE UNITS.
(a) Length of the coach body
(b) The maximum width of the coach body

(c) Height of the coach bady (maximum with
pantograph in locked down condition)

(a) Distance between bogie centers

(b) Maximum distance apart between any two
adjacent axles

end of body to a reasonable extent.

3.

4 (a)

(b)

Kinematic Envelope for level tangent track

(i) For Underground Sections
(i) For Underground section at platform

(i) For At-Grade and Elevated Sections
(iv) For At-Grade and Elevated Sections
at platform

22010 mm
3200 mm
4048 mm

147504350 mm

12900 mm

Figure No. PMWSG-1(TNL)
Figure No PMWSG-1A(TNL)

Figure No. PMWSG-1
Figure No. PMWSG-1A

(v) Same pantograph shall be used for underground and elevated corridors.

Minimum clearances from rail level under
Fully loaded condition for bogie mounted
equipment in worst condition* (* The worst
condition means wheels with maximum
tread wear and primary springs with
maximum deflection) in static condition.

Minimum clearances from rail level under
Fully loaded condition for body mounted
equipment in worst condition* (* The worst
condition means deflated secondary air
springs, wi i with maximum tread
wearand PRy sprngs with maximum

000851

65 mm

102 mm
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(c) Minimum clearance from rail level, under dynamic conditions

of fully loaded vehicle with maximum tread wear and primary

50 mm

springs with maximum deflection, with the exception of wheels

& attachments there to (vide note below'#).

# A tyre or an attachment to a wheel or sand pipes or Wheel/ Track Lubrication Nozzle
and ODD rail guard in line with the wheel may project below the minimum height of 50mm
from a distance of 51mm inside to 216mm outside of the gauge face of the wheel.

5,
6.

10.
1.

12.

Incline of Tread / Wheel Profile

Wheel

a) Maximum wheel gauge back to back distance
b) Minimum wheel gauge back to back distance

a) Maximum diameter on the tread measured
at 63.5mm from the wheel gauge face

b) Minimum diameter on the tread measured
at 63.5 mm from the wheel gauge face

a) Minimum projection for flange of new wheel
measured from tread at 63.5 mm from the
wheel gauge face for profile as per SK-91146

b) Maximum projection for flange of worn wheel
measured from tread at 63.5 mm from the
wheel gauge face

a) Maximum thickness of flange of wheel
measured from wheel gauge face at 13 mm
from outer edge of flange.

b) Minimum thickness of flange of wheel
measured from wheel gauge face at 13 mm
from outer edge of flange

Minimum width of wheel

Floor Height

a) Maximum height above rail level for floor
of any unloaded vehicle

b) Minimum height above rail level for floor of
fully loaded normal vehicle

Fabad=

000852

RDSO SK 91146

1360 mm
1358 mm

860 mm

780 mm

28.5 (+1/-0) mm

34 mm

29.4 mm

25 mm

127 mm

1130 mm

1100 mm

815 mm

16
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13.

14.

3.2

b) Minimum height of centre coupler above rail 740 mm
level for fully loaded vehicle

Maximum length over couplers 23000 mm

Length of rigid wheel base for single bogie 2200 mm to 2600mm

LOCOMOTIVES AND ENGINEERING SERVICE VEHICLES

Other items of rolling stock, viz shunting locomotives, OHE maintenance and
inspection cars, emergency re-railing van, track machines, etc., used on Patna
Metro System (where these cars would be plying) will conform with the Kinematic
Envelope of the Passenger Electric Multiple Units as shown in Figure No

PMWSG-1(TNL) for Under Ground sections and Figure No. PMWSG - 1 for
Elevated and At-Grade sections.

000853

Attachments



Preparatory Survey on Patna Metro Rail Project Attachments

Note:

41

411

By . _mraﬁon 170 mm
/A~ | (Oypémic)
)

CHAPTER 4

OVERHEAD ELECTRIC TRACTION 25 KV AC 50 CYCLES PER SECOND

Wherever electric traction is in use, special precautions must be taken to  maintain
following clearances:

ELECTRICAL CLEARANCES FOR UNDER GROUND

Minimum height form rail level to the underside
of Wearing Copper / Metal Conductor of Rigid OCS
(Overhead Contact System) in Tunnel ................ccoccoeeinenn... 4318 mm

Note:

(a) Location of level crossing from the exit point of the tunnel will take into
consideration the OHE height of 4318 mm at the tunnel exit and the
permissible contact wire gradient.

(b) In the Depot deck portion, where Rigid OCS is provided and the track is
Ballastless, the Electrical clearances laid down at paras 4.1.1 to 4.1.4 shall
be applicable.

(c)  For location of rigid OCS in circular tunnel with canted track, refer to para
1.7.1(B)-b and 1.7.2 (B)-b.

(d) It shall be ensured that environment level inside the tunnel is controlled
suitably so that no extra air clearance, over and above the minimum
separation prescribed in para 4.1.3 and 4.1.4 on account of pollution, fog etc.

is required.
Stagger of Rigid OCS Conductor in Tunnels shall not be more than
(8) ONSHAGHE . .oiuimsssssmmnsmassaevasmsssorsed 200 TN
(D) ONCUIVES wiiuiissiisiamswsamsverasisassioss=1 00 MM

Prescribed minimum clearance between live parts of contact lines and
earthed bodies of structures.

Air clearance between bodies of earthed structures and live un-insulated parts of
contact lines, feeders and current collectors for 25 KV AC shall be as per IEC
60913 as under:

Minimum clearance | Absolute minimum
Condition between live parts dynamic clearance
and structures between live parts
. and structures

a) Lo@ duration (Static) 270 mm -

000854
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4.2

*in exceptional cases and considering operating in climatic conditions (Ref: IEC
60913)

Prescribed minimum clearance between live parts of contact lines and the
earthed bodies of vehicles

Minimum Air clearance between bodies of vehicles and the live un-insulated parts
of the contact line or feeders for 25 KV AC shall be as below:

Condition Clearance (mm)
"a) | Long duration (Static) 290mm
b) | Short Duration (Dynamic) 190mm

Maximum width of pantograph — Under dynamic condition:

The Kinematic Envelope for the underground system with Ballastless track is
shown in Figure PMWSG-1(TNL) The pantograph adopted should be such that its
actual half KE width does not exceed 820 mm and 980 mm at the top and bottom
respectively in pantograph raised condition for a contact wire height of 4318 mm to
fulfill electrical clearance as per item 4.1.3

Note: These limits would not apply to special locations like insulated overlaps and
out of run wires.

ELECTRICAL CLEARANCES FOR AT-GRADE AND ELEVATED SECTIONS
Minimum vertical clearance (under worst condition of temperature, wind etc)

between any live part of the overhead equipment or pantograph and parts of any
fixed structure (earthed or otherwise) or moving load:

_— Condition For Flexible OHE
(i)_ l.ong Eyﬁtion (Static) 320mm
(i) | Short Duration (Dynamic) 270mm

Note:

A minimum vertical distance of 340 mm shall normally be provided between rolling
stock and contact wire to allow for a 20 mm temporary raising of the tracks during
maintenance for ballasted track. Wherever the clearance required for track
maintenance exceeds 20 mm, the vertical distance between rolling stock and
contact wire sHall correspondingly be increased.

%)

ooosss )
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4.2.2 Minimum lateral clearance (under worst condition of temperature, wind etc.) between
any live part of the over head equipment or pantograph and parts of any fixed
structure (earthed or otherwise) or moving loads:

Condition For Flexible OHE
(i) | Long duration (Static) 320 mm
(i) | Short Duration (Dynamic) 220 mm

4.2.3 Height of contact wire:
Minimum height from rail level to the underside of live Conductor wire.

i) In tunne! portal to Ramp Area...........ccooevvevviviciiiinicnnn. 4388 mm
i) UNGer the BHEERS ... ii..ccooisswisvissmsvisisssisisaniio sass SO THM
iii) In the open (Elevated & at grade sections) .................... 5000 mm
V). ARISVE] CTOSEINGE i ovssivias veisqrass shbarssns iia gaknnsianhii aiiinan 5500 mm
V) In running and carriage sheds wherever staff are

expected to work on the roof of rolling stock in depot........ 5500 mm

Note:

a) On curves, all vertical distances specified in items 4.2.3 above, shall be
measured above level of the inner rail, increased by half the super-elevation.

424 Maximum variation of the live conductor wire on either side of the centre line of the
track under static conditions:

V) OnBHAIGht .csisicssisesinssnios siveihorssisiiasasnsrvas T ZO0MIM
V) ENCUNBE: s cistimniintasnsisvessse soissisinaeniy TGOATIN

Note: These limits would not apply to special locations like insulated overlaps and
out of run wires.
4.2.5 Maximum width of pantograph collector:

The Kinematic Envelope with the size of Pantograph adopted, shall be within the
Kinematic Envelope shown at Figure No. PMWSG-1
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Appendix-1

PERMISSIBLE SPEED, CANT AND
MINIMUM TRACK SPACING ON CURVES.

UNDER GROUND (TUNNELS), ELEVATED AND

AT-GRADE SECTIONS
( REFERENCE: PARA 1.1)
RADIUS OF MAXIMUM MINIMUM DISTANCE BETWEEN ADJACENT TRACKS
CANT | PERMISSIBLE See note (a)
CURVE SPEED
UNDER GROUND ELEVATED AND AT-GRADE
metres mm kmph i mm
3000 0 80 3800 3900
2800 80 3800 3800
2400 2 80 __3800 3900
2000 20 80 3800 3
1600 25 80 80 3850
1500 30 80 3800 3950
1200 35 80 3800 3950
1000 45 80 3850 3950
B0 55 80 3850 4000
60 70 80 3900 4000
500 85 80 3950 4050
450 105 80 4000 4100
400 105 80 4000 4100
350 10 75 4050 4150
300 10 70 4050 4200
200 10 55 4150 4300
50 110 50 4250 440(
150 0 30 4200 430(
120 110 a5 4400 4501
120 0 30 4300 4401
100 0 25 440
Notes:
(&) The track spacing shown in the table above is without any col /structure b two

tracks and is with equal cant for both outer and inner tracks.

(b) Track spacing shown in Table above is not applicable to stations which should be caculated
depending on specific requirement, but should not be less than as specified in para 2.1

(c) Figures for any intermedsate radius of curvalure may be oblained by adopting the value for
sharper curve,

(d) Cant provided Is limited to desirable value of 110 mm

(e) Maximum cant defficiency is 85 mm,

21
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APPENDIX-2
EXTRA ALL
(CURVATURE EFFECT)
INSIDE OF
b REFERENGE. PARA 113
RAGILE | MIO-THAOW | WOBING WCLUDEIN | EATIA GAUGE FXTRA
(28500R) [KE/STRUCTURE GAUGE|  TOLERANGE O HORZONTAL
FOR TANGENT TRACK ALLOWANCE ON REMARRS
CuRvE
| imewos) | tmy () (] (L)
R (N) ) (1)
100 32 ! 262
120 | 237 32 ¥ 215
150 190 32 i 187
175 162, 3z ; 1
200 142 32 9.0 120
250 114, 321 Y 0 (G) EXTRA GAUGE TOLERANGE
300 950 32 72 ON CURVES SHARPER THAN
350 814 32 58 1000 M RADIUS:
400 7 32 a8 O mm FOR CURVES WITH
450 3. 32 a0 RADIUS SHARPER THAN
500 57 32 ) 30 500 M AND
800 a7 32 . 21 Senm FOR CURVES WITH
700 40, 32, 14 RADIUS OF 500 M TO
| 800 | 364 32 LESS THAN 1000M,
900 3. 321 5
| 1000 28 321 ] T#V-N+G for V EQUAL TO
1200 2 3z X OR m”taa THAN (N) AND
1500 19.0 320 1 T1=G for V < (N)
1600 17, 32,
2000 14 32
2400 11 32,
:@ 10, 32
95 32
|sematy ]
M Swow | v |V = (12% 2 C7) Hs 285000
C'im the dvlance detween EONINrS « 34 750+ 0 3504 15 100m OR 14 750 « 0 D50 14.400 m
The worst case wil bo with C= 15,100 m
R & the raden of uve n metes.
[Nt thwow (i ) V = (128 « CF) 1= JHSO0R
OUTSIDE OF CURVE
.__am___ - REFERENCE FARA L 72
wm 'lmmu; DUE 70 EXTRA vmuzoww1u
maows | ! ! VS GAUGE TOLERANGE | ALLOWANGE O HERRS
| imaves) | {mm) {mem) {men) (L]
R Vo G (EN; T
100 548, 9 3 358
120 288, 20 X 80‘2
150 230, 9.0 3 2
| 18 197 - 209
200 173, X 184
| 2% | 1 X 150. |
300 118 121 (G) EXTRA GAUGE TOLERANCE
350 ] ; "i.o ON CURVES SHARFER THAN
00 85 %0 ¥ 1000 M RADIUS
450 77. 9.0 88 9 mm FOR CURVES WITH
500 68,2 i X 78 RADIUS SHARPER THAN
600 7. x 64 500 M AND
700 49, 3 6 Senen FOR CURVES WITH
800 3. 1 ¥ 50 RADIUS OF 500 M TO
900 385 g a5 LESS THAN 1000M.
1000 348 ) 3%
1200 28, X 20 T=Vo+G+EN
1500 23 0.0 Y 23
1600 21 ) 22 EN=Gx0.25555555
2000 17 : 7
| 2400 14 3 . L —
2H00 124 00 ) 12
| 3000 1.5 00 i 12
oF more Q
£nd Trvow. ) 0 (125 R
’ bogee cerery « 14.750+0 350+ 3% 100m OR 12 7S0-0 350 14 400m
N 22 090 tm and 7" 0 rackas of curve i meters.
\
\
22 /i
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Preparatory Survey on Patna Metro Rail Project

Attachments

PATNA METRO
CANT EFFECT ON KINEMATIC ENVELOPE
Box Tunnel)
WSS - 1 (TR}
e

APPENDIX. JA(TNL)
UNDER GROUND SECTIONS
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ab=Ab=Distance from center line of vehicls 10 K.E for Tangent track at haight W from rail level
ac=Distance from center line of canted tack to K_E for Tangent track at height " from rail level.

along the line parallel to line joining top of rails.

us o

NOTE: Value of Cant effect st any other location will be calculated by the above formuls
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Attachment 9. Photos of Affected Structures
DPR SIA 2020 Exrstrn Condltlon as of Jul 2022 _

e ¥

RK1, Rukanpura

=RK2, Resndentlal al Property, Rukanpura ., ;;:g;ggggﬁ,,g,# _

RK2 - Affected structure of Rukanpura

/.
?—” RK3, Rukanpura

RK3 — Affected structure of Rukanpura
% = L F

RB1 — Affected structure of Raja Bazar RBl Affected structure of Raja Bazar
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DPR SIA 2020 Existing Condition as of July 2022
= = ™

al Property, Raza Ba

RB3 Affected structure of Raja Bazar

RB5 — Affected structure of Raja Bazar | RB5 — Affected structure of Raja Bazar
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DPR SIA 2020 7 Existing Condition as of Jul 2022

MT?2 — Affected structure of Bigrahpur MT2 Affected structure of B|rahur

[MT3, Bigrahpur
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| MT3 — Affected structure of Bigrahpur | MT3 — Affected structure of Bigrahpur

DPR SIA 2020 xisting Condltlon as of July 2022

MT4 — Affected structure of Bigrahpur

e :
[RiciogaL CIBRARY
KUTCHNA ., Eﬂ
LB

MT8, Workshop, Bigrapur
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| MT8 — Affected structure of Bigrahpur | MT8 — Affected structure of Bigrahpur

DPR SIA 2020 Existing Condition as of July 2022

o ]
- ¢ pil- o] e

o
-
e

&m
T9, Nimbu Mandi, Bigrahpur 107-2020221323
: r3m9

MT9 — Affected structure of Bigrahpur MT9 — Affected structure of Bigrahpur

e

t, e N
| . ! — = |
. = . - V 1 :v
g - " ',-v - -

MT10, R+C, Bigrahpur & o

s 3 V' ¢

MT10 — Affected structure of Birapur MT10 — Affected structure of Bigahpur '
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AK2 N Affectestructure of Akashvanl

DPR SIA 2020

AKS5 — Affected structure of Akashvani | AK5 Affected structure of Akashvani
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GM1- Affected structure of Gandhi Maidan

(gone)

DPR SIA 2020 B
‘w -3
:ﬂ:& PARLOUK

cT
PATNA DAIRY lzROJE

M2, Mllk Booth Near Bus Stand Gandhu maldan

—— -

GM2 Affected structure of Gandhl Maldan

GM3-GM6 — Affected structre of Gahdhi Maidan

GMS GM6 — Affected structure of Gandhi Mardan (gone)
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P1-P17 — Affected structure of PMCH

P15-17Affected structure of PMCH (to be affected)

/‘ (& >
IRN1, R+C Bulldmg with 3 shops Rajendra Nagar ~ RN2, Commercial B_Ji!m

EX|st|n Condltlon as of July 2022

K 4:30
Note: fqendmnagarmt 105

RN1, RN2 — Affected structure of Rajendra Nagar

RN1, RN2 - Affected structure of Rajendra Nagar

RN1- RN2 are now not affected instead of
these 02 structures the alignment is sifted at
Rajendra Nagar Railway station.

AW 7

7

RN- Public land to be affected instead
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b,

ML2-21 — Affected structure of Malahi Pakri ML2—2 — Affectd struc
(gone)

DPR SIA 2020 Existing Condition as of July 2022

ML22-ML41, Malahi Pakdi-Photos

Latitude: 25.593716.
Longitude: 85.156215
Elevation: 51.22:1m

uracy: 6.0 m
Time: 07-14-2022 12:19
2

ML-22-41— Affected structure of Malahi Pakri | ML-22-41— Affected structure of Malahi Pakri

(gone)
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EIFU T T

= - Shea. Bu < cank Crossing 9 [ s R . B, w52
KC-1- Affected structure of KhemniChak KC-1- Affected structure of KhemniChak (front
(side view) view)

: KC 2 is now not affected; the alignment is
shifted to protect the structure.

<5

KC-2 — Affected structure of Khemni Chak | KC-2 — Affected structure of Khemni Chak
Crossing _ | Crossing (saved)

6m
= ) A e . Accuracy: 121 m
H1, Chicken Shop, Khemni Chak e 3 . 4 = Time: 07-14-2022 12:49

Note: khemni chuck 5

KH1 — Affected structure of KhemniChak KH1 — Affected structure of KhemniChak

| DPR SIA 2020 | Existing Condition as of July 2022
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KH3, KH4 - Affected strUc?turé of KH3, KH4 — Affected structure ofKhemnichak
Khemnichak

W CLECEL,

6879
2.18:3 m
.6 m

B-2022 1121 s
BZ1, cemmemal Squatter, Between Bhootnath to Zero Mile viaduct jthnath to zero mile Powered |

BZl - Affected structure of Bhootnath to BZl — Affected structure of Bhootnath to Zero
Zeromile Mile (gone)

Latitude: 25.585594 - .l
Longitude: 85.177038 - 2
Elevation: 52.18+2 m g TR

|Accuracy: 9.0 m

{Time: 07-18-2022 1122

| Note: Bhoothnath to zeromile 2

BZz2 — Affected structure of Bhootnath to | BZ2 — Affected sfructure of Bhootnath toZero M|Ie
Zero Mile (gone)
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DPR SIA 2020

~ '.1\
. phop at Zero Mile
ZM1 — Affected structure of Zero Mile

— - 4 O -¢$1.~

e, ZMI

. ¢

Existing Condition as of July 2022

DP1, Residential House Depot

DP1 — Affected structure of Depot

> it
DP2, Residential House, Depot

DP2 — Affected structure of Depot

DP2 — Affected structure of Depot
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Attachment 10. Proposed Monitoring Form

RAP Monitoring Format (Monthly)

Monitoring of RAP Implementation for Patna Metro Project

(For quarterly report, please bind 3 monthly reports, with a summary page on top.)

Part-I: Quantitative monitoring format

Achievement

Target
Activity Indicator Thi Thi
is . is .
Month Cumulative Month Cumulative
Number of Metro staff on the project by
job function (person)
Staffing
Number of other line agency officials
available for tasks (person)
Land Avrea of private land acquired (sgm)

Area of Govt. land acquired (sgm)

Religious, Community,
and Government
Properties

No. of religious properties relocated

No. of community properties relocated

No. of Govt. properties relocated

Verification of
impact

No. of project affected households

No. of project affected persons

No. of households losing residence

No. of households losing livelihood

No. of households relocated




Preparatory Survey on Patna Metro Rail Project

Attachments

Activity

Indicator

Target

Achievement

This
Month

Cumulative

This

Month Cumulative

Resettlement

No. of households identified at
relocated location

No. of household heads provided
with ID Card as Project Affected
Households

No. of households received
compensation
(6. Entitlement (2) a-f)

Rehabilitation

No. of training agencies identified

No. of households undergone skill
development training
(6. Entitlement (2) g.)

No. of households who expressed
their willing for assistances listed in
5. Entitlement (1) 2.

No. of households the Committee
recommended for rehabilitation.

No. of households awarded the
rehabilitation assistances listed in 5.
Entitlement (1) 2.

Grievance Redressal

Formation of grievance redress
committee

No. of grievance redress committee
meetings conducted

No. of grievances received

No. of grievances solved

Review and
Monitoring

No. of staff meetings conducted at
PIU level

Date of appointment of Independent
Evaluation Agency (IEA)

Frequency of submitting progress
reports

Fund utilization

Funds utilized
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Part-11- Qualitative Monitoring format

L Successes, difficulties, lessons learned in identifying the target households
2. Successes, difficulties, lessons learned in inquiring the needs and requests of target households,
and preparing the custom-made micro RAP for the particular household.
3. Successes, difficulties, lessons learned in making the recommendations by the Committee
regarding the provision of compensation and rehabilitations.
4. Successes, difficulties, lessons learned in paying the compensation and providing assistances.
5. Type of grievances, its reasons and measures taken to address them.
6. Type of assistances and trainings the target households selected for rehabilitation.
£ Successes, difficulties, lessons learned in coordination with other authorities.
8. | Other major issues faced during reporting period and actions taken to resolve it.
9. Major lessons learned and documented.
Signature
Name and Designation of the Reporting officer
Place:

Date:
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Attachment 11. 1% Public Consultation

Minutes of Meeting
Public Consultations Meeting
Date: 27/5/2020 to 30/05/2020
Venue: Rukanpura, Raza Bazar, Gandhi Maidan, Bigrahpur and Zero mile.

Public Consultations meeting was held by DMRC to discuss the draft Environmental Impact
Assessment Report and seek opinion and suggestions from key stakeholders on the proposed
Corridor-1 and Corridor-2 of Patna Metro Rail Project.

Due to spread of Corona pandemic throughout the country and Patna city, stakeholder
meeting was done keeping in view the requirement of social distancing. As large gathering
was not allowed during COVID restriction, meeting was arranged at fixed locations easily
accessible to Project affected families and other interested stakeholders with small group of
PAPs. The meeting was held at 5 different locations i.e Rukanpura, Raza Bazar, Gandhi
Maidan, Bigrahpur and Zero mile.

During public consultations, issues related to land acquisition, physical environment like air
quality deterioration, noise generation, dust emission, employment generation, information
flow, grievance redressal, safety, role of administration etc. were discussed.

Points discussed during the meeting and the opinion/suggestions received are as under:

atmosphere.
How, it will be
controlled?

Sl. | Location Date Issue Opinion/ Remarks
no. discussed suggestions
1. | Rukanpura | 27/05/2020 | Displacement | « The private land | « Due to site constraints
acquisition Nland constraints,
should be private land
avoided. acquisition is
necessary.
Dust « People « All construction
Generation expressed that activities shall be
during construction may carried out within
construction generate dust in barricaded area.

Mist spray gun shall

be used for
suppression of
airborne dust
particles.

Wheel wash facility
will be provided at exit
gates.

Vehicles carrying

construction material
will be fully covered.
Sprinkling of water
shall be done at least
thrice a day to
suppress dust.

Soil, sand, aggregate,
debris of any kind and
all dust prone
materials  that s
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stored at site shall be
fully covered with
tarpaulin or green net
so that it does not
disperse in the air in
any form.

Covered storage
facility with sprinkling
system for sand and
aggregate storage
shall be provided.

Noise due to
working  of
Machinery

« Heavy machinery
will work on the
project creating
Noise.

Silent DG set shall be
used in the project.
Enclosures for
stationary equipment
and noise barriers
around  particularly
noisy areas on site
depending upon the
land use shall be
provided.

Timely maintenance
as per manufacturer's
schedule  will be
carried out to keep
Noise under control.
Activities of heavy
machinery would be
staggered to reduce
cumulative impacts.
Use of impact
devices, such as
jackhammers,  and
pavement  breakers
will be minimized.
Noise producing
equipment such as
jackhammers and
pavement breakers
will be provided with
acoustically
attenuating shields or
shrouds
recommended by the

manufacturers
thereof, to meet
relevant noise
limitations.

Mufflers  or shield
paneling shall be
provided for other
equipment, including
internal  combustion

_engines,
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recommended by

the project

generate dust
and smoke in
atmosphere.

manufacturers
thereof.
2. | RajaBazar | 27/05/2020 | Dust and (e Participants o All construction
and Smoke will be pointed out that activities  shall be
30/05/2020 | there due to construction may carried out within

barricaded area.

Mist spray gun shall
be used for
suppression of
airborne dust
particles.

Wheel wash facility
will be provided at exit
gates.

Vehicles carrying
construction material
will be fully covered.
Sprinkling of water
shall be done at least
thrice a day to
suppress dust.

Soil, sand, aggregate,
debris of any kind and
all dust prone
materials  that is
stored at site shall be
fully covered with
tarpaulin or green net
with proper
anchorage so that it
does not disperse in
the air in any form.
Covered storage
facility with sprinkling
system for sand and
aggregate storage
shall be provided.
Only vehicles having
valid PUC will be
allowed.

Displacement

Many Participants
mentioned  that
they were having
their shops on
rent and they will
be displaced due
to project.

At the time of payment
of award money this
aspect  shall be
considered and both
owner and tenant will
be involved.
Compensation will be
given as per Right to
Fair  Compensation
and Transparency in
Land Acquisition,
Rehabilitation and
Resettlement  Act,
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‘Traffic
Hinderance

Many participants
had the fear that
project  activity
may lead to traffic
Jams

2013, Bihar Right to
Fair  Compensation
and Transparency in
Land Acquisition,
Rehabilitation and
Resettlement Rules,
2014, Bihar State
Street Vendors
(Protection of
Livelihood and
Regulation of. Trade)
Act, 2012.

Project activities in the
area will be
underground and will
be confined to
barricaded area and
Traffic Management
Plan will be in place in

rehabilitation and
alternate land
was discussed.

consultation with

Traffic Police.

3 Gandhi 29/05/2020 | Rehabilitation |« Mainly discussed |« Compensation/
Maidan social Issues of rehabilitation will be

done as per Right to
Fair  Compensation
and Transparency in
Land Acquisition,
Rehabilitation and
Resettlement Act,
2013, Bihar Right to
Fair  Compensation
and Transparency in
Land Acquisition,
Rehabilitation and
Resettlement Rules,
2014, Bihar State
Street Vendors
(Protection of
Livelihood and
Regulation of. Trade)
Act, 2012.

Dust and
Smoke will be
there due to
the project

Expressed that
there may be dust
and smoke in the
area.

All construction
activities  shall be
carried out within

barricaded area.
Mist spray gun shall
be used for

suppression of
airborne dust
particles.

Wheel wash facility

will be provided at exit
gates.
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Vehicles carrying
construction material
will be fully covered.
Sprinkling of water
shall be done at least
thrice a day to
suppress dust.

Soil, sand, aggregate,
debris of any kind and
all dust prone
materials that is
stored at site shall be
fully covered with
tarpaulin or green net
with proper
anchorage so that it
does not disperse in
the air in any form.
Covered storage
facility with sprinkling
system for sand and
aggregate storage
shall be provided.
Only vehicles having
valid PUC will be
allowed.

Traffic
Hinderance

They also fear
that excavated
earth will be lying
there blocking
pathways.

There will be
instruction to
contractor to not allow
stacking of excavated
earth on pathways
and timely removal of
all wastes will be in
place.

4 Bigrahpur-

29/05/2020

Noise
Generation
due to Project
working

The participants
wished that Noise
generated during
construction and
operation should
be controlled.

Silent DG set shall be
used in the project.
Enclosures for
stationary equipment
and noise barriers
around  particularly
noisy areas on site
depending upon the
land use shall be
provided.

Timely maintenance
as per manufacturer's
schedule  will be
carried out to keep
Noise under control.
Activities of heavy
machinery would be
staggered to reduce
cumulative impacts.
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Use of impact
devices, such as
jackhammers, and
pavement breakers
will be minimized.
Noise producing
equipment such as
jackhammers and
pavement  breakers
will be provided with
acoustically
attenuating shields or
shrouds
recommended by the

manufacturers
thereof, to meet
relevant noise
limitations.

e Mufflers or shield
paneling shall be
provided for other
equipment, including
internal  combustion
engines,
recommended by
manufacturers

i thereof. )
The Stakeholder « Alternatives have
alignment suggested to been considered and
after Mithapur review the thereafter the route
will affect alignment. has been finalized.
many

structures.

Waste People fear that | Any waste and debris
dispersal in even small generated will be kept
the area construction only at designated

activities lead to
debris, such large

project will
generate  huge
quantity of
wastes.

location with all the
required  precaution
such as covering and
etc.

Excavated material
will be wused for
backfilling and surplus
will be disposed off to
authorized  location
only.

C&D waste will be
reused at site and any

surplus will be
disposed off to
authorized location,

There will be
instruction to

contractor to not allow
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stacking of excavated
earth on pathways
and timely removal of
all wastes.

5 Zero Mile

28/05/2020

Displacement

Being Kiosks on
Govt land they
had no major
issues. However,
asked for
consideration for
avoiding them
from
displacement.

Alternatives have
been considered and
thereafter the route
has been finalized.

If displaced,
compensation will be
given as per Right to
Fair  Compensation
and Transparency in
Land Acquisition,
Rehabilitation and
Resettlement Act,
2013, Bihar Right to
Fair  Compensation
and Transparency in
Land Acquisition,
Rehabilitation and
Resettlement Rules,
2014, Bihar State
Street Vendors
(Protection of
Livelihood and
Regulation of. Trade)
Act, 2012.

Dust and
Smoke

Participants
pointed out that
construction may

generate dust
and smoke in
atmosphere.

All construction
activities  shall be
carried out within
barricaded area.

Mist spray gun shall
be used for

suppression of
airborne dust
particles.

Wheel wash facility
will be provided at exit
gates.

Vehicles carrying
construction material
will be fully covered.
Sprinkling of water
shall be done at least
thrice a day to
suppress dust.

Soil, sand, aggregate,
debris of any kind and
all dust prone
materials  that is
stored at site shall be
fully covered with
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tarpaulin or green net
with proper
anchorage so that it
does not disperse in
the air in any form.

* Covered storage
facility with sprinkling
system for sand and
aggregate storage
shall be provided.

« Only vehicles having
valid PUC will be
allowed.
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Photographs of Stake holder meeting
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Annexure 5 C1

DETAIL OF SPEAKER IN PUBLIC CONSULTATION

Location: Rukan Pura
SI. No. | Name Gender Age Attribute
[ER | Md. Alauddin Male |45 | pAP
2. | Sh. Dinesh ‘Male 34 PAP
3. Anwar Male 39 PAP
Location: Raza Bazar
Sl. No. | Name Gender Age Attribute
4 Smt. Chandrawati | Female 32 PAP
devi
5 Dr. Ajay Singh Male 23 PAP
6 Sh. Sunny Kr. Male 35 PAP
Location: Gandhi Maidan
SI.No. | Name Gender Age Attribute
7 Sh. Billu Thakur Male 45 PAP
8 Sh. Bindeshwar | Male 54 PAP
Yadav
Location: Bigrahpur
Sl.No. | Name Gender Age Attribute
9 Sh. Sunil Kr. Male 55 PAP
10 Sh. Amit Kr. Rai Male 43 PAP
11 Sh. Pramod Kumar | Male 38 PAP
12 Sh. Rahul Kumar Male 25 PAP
13 Sh. Vijay Sau Male 40 PAP
14 | Sh. AishwaryRai | Male |60 | PAP
15 Sh. Chandan | Male 58 PAP
kumar.
Location: Zero mile and <
Bhootnath Date: 28.05.2020
16 Sh. Suject Kumar Male 32 PAP
17 Sh. Raja Kumar Male 25 PAP
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Attachment 12. 2" Public Consultation

Preparatory Survey on Patna Metro Rail Project in India

MEETING MINUTES

Title of .
8 : 2" Public Consultation
Meeting

Date of Meeting Monday, Sth_September 2022 from 10:00 (AM) to 12:00(PM)
Venue Khemni Chak Jharokha Banquet

Work Package ENVIROMENTAL AND SOCIAL IMPACT ASSESSMENT

Recorded by Mr. Ankur Agarwal

Name of Organization

Name

Main attendees

PMRCL and DMRC

JICA Study Team and Sub-consultant

A g

I.  Mr. 8. S. Prashad (PMRCL)
Mr. S. N. Pandey (DMRC)
Mr. Ashish Kumar Singh (JICA study team)

Mr. Ankur Agarwal (Environmental Consultant)
Dr, Shiv Prakash Singh (Environmental Cc

ltant)

Local Participant

Total: 34 persons (32 males and 2 females)

Project outline/ Environmental Impact Assessment / Expected impact / Survey / Impact evaluation / Environmental

Agenca Management and Monitoring Plan
. . Distributed Presentation slides for the above agend
Data/information
Collected N/A
No. Question / Opinion from attendees Speaker Response from project proponent
1 Introduction of the Project, and explanation of agenda Mr. Ankul
My house is just adjacent to the metro path, and the way dust pollution doing on | Mr. Avinash | Dr. Shiv Prakash replied: we have noted the same, we will take care
road by their trollies is not good. This morning I saw that a truck which brushing | Anand of it and the same will not repeated in the future.
2 the road is generating too much dust pollution that no one can stand nearby.
They have to spray water before brushing the roads. In today morning the truck
carrying the material of metro project causing the too much dust pollution. All
the dumpers caring the soil was neither covered nor their tiers cleaned.
I saw that project was under construction since a long time, specially a single | Mr. Parvat Dr. Shiv Prakash replied: Okay we have noted the same and look
pillar takes the time of 3-4 months. This construction work is too slow its needs | Raj into the matter, work is ongoing and sometimes many problem
3 to be fast needs to be faced. We will speed up our work in next 10 days,

because there are many factors like weather condition and ete.
which cause the delay in work progress. In future we will insure
that the work will be done in fast forward mode,
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MEETING MINUTES
No. Question / Opinion from attendees Speaker Response from project proponent
I have one more question. that due to upcoming metro project the people who | Mr. Parvat Dr. Shiv Prakash replied: Metro will also generated the employment
were involved in the transportation \_vc_)rk like auu'). taxi, bus, etc. drivers get | Raj as well: there is provision in Metro project that on the basis of their
e e e i i capability and skills people get the employment. Recruitment will
4 be done as per the PMRC policy and many Recruitment were
alrcady done during this project, in form of casual and technical
workers. Employment will be generated for the all the category
workers male female as well.
Firstly. there is no proper traflic management by PMRC, sccondly proper | Mr. Aviash Dr. Shiv Prakash replied: We are noting all the points and
5 maintenance should be done on passing road. You can come with us and let us | Anand appropriate action will be taken on it
know if there any traflic management has been done in nearby area.
There is a Turing point (Khemni Chak) near your site and two guards of your | Mr. Aviash Dr. Shiv Prakash replied: We have noted all the points, and will also
facility are stands there. As it is turning point area vehicle comes from all the | Anand convey the same to the relevant authority.
four directions which cause traffic jam, | have seen that at your site, if any
Hydraulic is need to enter at any of your site then one of your guard come and
bring it from the yard to the site and block all the public road and after 10
6 minutes of working again bring that Hydraulic back to the Yard they why you
should not keep that Hydraulic on site so it can reused their if needed. Sometime
it caused that kind of traffic jam situation that local public has to involved
resolve it, Because our society is too cooperative but some educated people will
treat others in the different manner, for them your guards have to aside, so how
normal citizen can approach them.
At many place there are holes on road for the clectricity work. It is alrcady a | Mr. Roshan | Dr. Shiv Prakash replied: We have noted all the points. and will also
7 single sided road but PMRC occupied the portion of the road we can’t even park | Kumar convey the same to the relevant authority.
a single vehicle there.
Hello, I am from Patna, I want to ask that after the implementation of metro | Ms. Mandira | Mr. Ankur Aarwal Replied: Till now nothing has been decided by
project what facilities are proposed for the monthly ticket, Just like any the Patna metro for the facility like monthly ticket but definitely we
8 arrangement for the monthly passes. will considered your suggestion and forward the same to the
company that if any that kind of arrangement can be done by the
Patna Metro.
9 I am wandering for the job, I am not getting job at anywhere so I am looking for | Ms. Rinku Mr. S.S. Prasad immediately responded to get a job as soon as
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No.

Question / Opinion from attendees

Speaker

Response from project proponent

the job.

Devi

possible and he has already approached immodestly, and after the
meeting. he approached to some known person regarding job of
Mrs. Rinku Devi and luckily she got the job.

10

Today many good suggestion and complain we have received, we take them all
in the positive way and we are sorry for the inconvenience but this program is
conducted to understand all such things that what kind of benefits and harms
causing due to this project. What do you understand that if in future Patha Metro
will implement what kind of benefits and services you get form it? We also
consider the same in this Public Hearing. So if any of you thinking the same that
what benefits you get by the Patna Metro like it enhance the environment
acoustic, transportation facilities, pollution emission form the auto and other
vehicle will be reduced which will be beneficial for the environment. If you
are thinking that it will reduce the noise and dust emission after impl

There are two stages; during construction & afier construction, and during the
construction definitely some inconvenience will be happen but we will try to
minimize this inconvenience. We have shown our system here that how we will
proceed the project but some time it is possible that some gaps can occur on site
but we will take care of them and also increase the monitoring of that location so
you not get any inconvenience. So will request that if any of you think that
there will be any positive impact in your life dard and envirc t done by
this metro project then please share your positive opinion, As many people have
seen in Delhi how metro works. You have question that what kind of benefits
provide to the women, so the same kind of benefits will be provided as in Delhi,
We have same concept for Patna Metro as Delhi Metro.

ation

Mr. S.N.
Pandey
(DMRC)

I want to say that, the way Patna-Ganga marine track is developing and the way
they inform regarding their progress in development. Patna metro also follow
the same method to share all progress report regarding development to the local
citizens, All the details like elevation, routs and all development activity should
be time to time updated to the local public,

Mr. Parvat
Raj

Dr. Shiv Prakash replied: In newspaper time to time information has
been published and for this hearing also news advertisement was
done. So whatever done by the Patna metro is advertised through
the newspaper and different mediums like social media & ete on
time to time. You can follow that platform to get update and also
you can ask on construction sites for the updates,

12

This metro will provide many benefits to us. Common man is too happy to get

Mr. Roshan

Dr. Shiv Prakash replied: We also trying the same that work is
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No. Question / Opinion from attendees Speaker Response from project proponent
this metro. We want that this project will completed as soon as possible. Kumar completed within the defined framework as soon as possible.
Many students comes to study in Patna from outside, so the student get other | Mr. Roshan | Dr. Shiv Prakash replied: Till now there is no provision for the
benefits from Patna Metro rather than the common man or it will be same. Kumar same, and PMRC will explore the possibility for the same. But
uncle forget that where the metro station develop also bring some
employment. In city like Delhi where metro is running there are
13 also auto and taxi driver working and eaming. And also in
emergency condition auto and taxi is a best transportation option in
non-availability of metro. After developing a metro supposed there
is 26 metro stations you will get 26 new points for the auto and taxi
to get services.
So metro will in harm on the employment, running of the auto and taxi remains | Mr. Dr. Shiv Prakash replied: I request to local police person to share
the same. People just thinking in the wrong way that it will cause unemployment | Abhishek their views.
but there will be nothing like this, Kumar Nitin Kumar. Pata Police: In this Hearing we are here for the
arrangements not as public so we can ask or share our views and
questions.
14 It will be providing us comfort. it reduced the difference. it save time, it reduces | Mr. Neeraj Mr. Ankur Agarwal: But still if any suggestion from you can share.
the pollution, reduce the road side accident. Safe for the women transportation. Kumar Nitin Kumar., Patna Police, Sce if any new project comes it with
benefits. All the issue of jam and all will be resolved, it will be
beneficial for local people.
Dr. Shiv Prakash ended the Hearing with the thanks.
Mr. Ankur Agrwal said we kept your point for can forward the same
to the higher authority.
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MEETING MINUTES

Title of

Meeting

: 2" Public Consultation

Venue

Date of Meeting Monday, 5th September 2022 from 2:00 (PM) to 4:00(PM)
New ISBT, Umrao Hotel

Work Package ENVIROMENTAL AND SOCIAL IMPACT ASSESSMENT

Recorded by Mr. Ankur Agarwal

Name of Organization

Name

Main attendees

PMRCL and DMRC

I.  Mr. S.S. Prashad (PMRCL)
. Mr.S.N. Pandey (DMRC)

4
3 Mr. Ashish Kumar Singh (JICA study team)

JICA Study Team and Sub-consultant | 4. Mr. Ankur Agarwal (Environmental Consultant)
5 Dr. Shiv Prakash Singh (Environmental Consultant)

Local Participant Total: 30 persons (30 males and () females)

Project outline/ Environmental Impact Assessment / Expected impact / Survey / Impact evaluation / Environmental

What kind of benefits public gets by metro?

Agend
genda Management and Monitoring Plan
Data/mtorsation Distributed Pr ion slides for the above Jas
Collected N/A
No. Question / Opinion from attendees Speaker Response from project proponent
1 Introduction of the Project, and explanation of agenda Mr. Ankur
For parking related issues, there will be the provision of underground parking? Mr. Rishab Mr. Ankur Agarwal replied: There will be provision for parking at
2 Singh some place but in someplace provision of special parking is there
depending on availability.
3 It will be beneficial for the environment, and save time for the employees, | Mr. Mohan
provide employment, out comers will be impressed with this project.
This project will bring culture for pollution control board, traffic control board | Mr. Gaurav
4 and also sounds good to represent that Patna has its own metro. Also people who | Singh
don’t visit Delhi are able to see metro in Patna also helpful for the tourist for
connectivity. It will provide the good conmectivity.
5 I want to ask that upcoming metro project is not going to any adverse impact? | Mr. Satveer | Mr. Ankur Agarwal replied: No any adverse impact done by metro,

mostly the path will be above road and underground. It will provide
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No.

Question / Opinion from attendecs

Speaker

Response [rom project proponent

many benefits like employment. connectivity ete. Increase the small
businesses like food stall and all.

Dr. Shiv Prakash: This project leads to development like roads.
malls, residential and commercial areas near metro like, Noida &
Gurgaon developed due to metro projects.

Where will be the first metro station?

Mr, Bilal

Mr. Ankur Agarwal replied: Metro Route will be from Patna station
to New ISBT, and first station will be installed in ISBT and
continued to Patna station. Locations at which the population is
danced, there will be provision of underground metro.

It is very good thing that Patna getting its metro, it will enhance the business
opportunity and connectivity,

Mr. Bilal

S. N. Pandey: If you visit project site you find the difference
between others construction and our construction.

In private company we observed that they take care of Higgins. They put
awareness boards at site.

Mr. Rishab
Singh

Dr. Shiv Prakash replied: It will be more beneficial to reduce Noise
and Air pollution. It reduces the no. of vehicles on road. In cities
like Delhi, Mumbai pollution is big issue, metro project become
helpful to reduce pollution. Any other wants know something about
this project is free to ask.
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Preparatory Survey on Patna Metro Rail Project in India

MEETING MINUTES

Title of
. : 2" Public Consultation
Meeting

Venue

_Date of Meeting Tuesday, 6" September
RPS More, Heritage Garden

om 10:00 (AM) to 12:00(PM)

Work Package ENVIROMENTAL AND SOCIAL IMPACT ASSESSMENT

Recorded by Mr. Ankur Agarwal

Name of Organization Name
I. Mr. S, S. Prashad (PMRCL)
PMRCL and DMRC
2. Mr.S. N. Pandey (DMRC) _ -
Maii altendecs 3. Mr. Ashish Kumar Singh (JICA study team)
" . 4. Mr. Ankur Agarwal (Environmental Consultant)
JICA Study Team and Sub-consultant 5. Dr. Shiv Prakash Singh (Envir ol Consultiing
6

Mr. Milind Joshi (Environmental Consultant)

Local Participant

Total: 45 persons (43 males and 2 females)

Project outline/ Environmental Impact Assessment / Expected impact / Survey / Impact evaluation / Environmental

Agenda
i Management and Monitoring Plan
2 Distributed Pr ion slides for the above agend
Data/infor
Collected N/A
No. Question / Opinion from attendees Speaker Response from project proponent
1 Introduction of the Project, and explanation of agenda Mr. Ankur

is that it causes the unemployment for our common man.

But those people who used auto, cab, taxi will get affected.

This project is very good, Contribute in the development of Bihar. But problem | Mr. Ajeet

Kumar

Mr. Ankur agarwal reply: No, it will not cause any unemployment
although it will generate employments.

Mr. Ankur agarwal reply: There will be no change in use of number
of cab, auto and taxi. If someone wants to use his vehicle he will
use it, Metro is for those who want to use it for short distance of
travel from one point to another, rest of all people can use auto cab
& taxi and condition remains same. The people who used own
vehicle to travel from one place to another, generally those people
use metro,

Mr. Milind Joshi: After this project you can go from metro where
you want to go. Means your number of trips will increase
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No. Question / Opinion from attendecs Speaker Response [rom project proponent
simultaneously for example if you have to travel from Danapur to
Gandhi nagar, so distance you needs to cover-up will get shorter
and then you can just go where you want so numbers of trips will
increase. Share auto and share rickshaw will remain the same.
Metro will impact in distance & time which leads to increase in
numbers of trips which leads to increase in earning. Because for
which trip you take 1 hour to complete due to traftic jam which will
be completed within 15 minutes, for example if you paying 30rs.
For some dist: after impl Ing metro you can cover it in
15-20rs. As due to more number of trips you will earn more. So if
you think in this prospective then you understand all the benefits.
We are saying on the basis of our survey.
You are working as per system, After the metro project some benefits like | Mr. Ramesh | Mr. Milind Joshi: Yes to get something new we have to face some
connectivity improvement, employment generations and some issues like | Kumar Singh | small issues, second thing is that direct employment means get
3 environment pollution, road damage will be observed, employed in metro but it is not for cveryone but secondary
employment like food stalls below the metro station will be for
everyone.
4 Yes. we also have seen that many works have done related to the environment. | Mr. Sinu Mr. Milind Joshi: Yes as | said that it contributes in Direct and
Also we have observed that many employments get increased. Kumar Indirect employment like Delhi, Kanpur, Pune. etc.
As Pama Metro is developing there are too many machines are involved which | Mr. Sinu Mr. Milind Joshi: See if for reaching somewhere from home is takes
we were never saw before and we never thought we will see it in Patna, before | Kumar time, so in this time you can do additional work. Direct employment
we saw such thing in cities like Delhi, Mumbai. My question is that its okay should not be the only source, As I said in secondary employment to
5 metro is developing which is good for the environment, for noise pollution & air do additional work along with your existing work and how can you
pollution, but I don't think it will help for the employment for educated people. grab that secondary work, think about that, As situation we have
observed in Delhi, Nagpur, Hyderabad, Mumbai, Bangalore
situation you will see such things here also,
Examples of which citics you are giving is, IT companics arc there, and | Mr. Sinu Mr. Milind Joshi: Yes as you say you prefer E-rickshaw for short
employees of those companies used metro facility regularly. In case of Patna | Kumar distance, but for the long distance you will use metro, As 1 said
6 supposc if we have to take a distance of just two stations then we will prefer the carlier for the short distance like from metro station to somewhere
E-rickshaw which cost is lesser than the minimum price of Metro. you will use auto & taxi. If supposed due to multiple metro stations,
auto and taxi get multiple distribution points, Which is also helpful
to distribute the traffic equally. It helps to reduce the business
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No. Question / Opinion from attendecs Speaker Response [rom project proponent
competition. Suppose if I have to take metro from Gandhipur
station to Danapur station then first I take auto from my home to
Gandhipur station then I take auto from Danapur station to my
office. so in place of taking single auto I will take double auto
which leads to increase in indirect employment which increase the
no. of trips for the auto drivers.
The employment we are getting is can’t fulfill the daily needs as things are | Ms. Neetu Mr. Milind Joshi: As per govt. of India for the ladies everywhere is
getting overpriced so you should think about it, Devi 33% of job reservation. Job vacancies will be published in
newspaper you will definitely apply for it. Second thing if travel
7 with metro, there is provision of reserve coach and seats for ladies
and senior citizen also at metro station there will be provision of
rest room for the ladies. In addition of this if you want anything you
let us know we record it and pass to the higher authority.
Around since 2016, Tam listening that Patna will getting metro project, When I | Mr. Chandan
see 2 year back the first metro work started and 1 get happy. It will develop and | Kumar
provide the facilities by getting metro happiness spread in Patna. Gupta
8 Congratulation to get Patna Metro, when we get outside we listen that metro is
running somewhere, but now we will say that metro running in Patna, we get
chance to visit metro also our children utilize the metro. People say’s to use that
they see metro then we asked to them, How metro looks like and we want to see
metro. So now we are getting our own metro.
I want to ask that with the development of the metro, plantation will be done as | Mr. Shankar | Mr. Ankur agarwal reply: Yes there will also same kind of
like Delhi. plantation will be developed. If metro goes on flyover the green belt
9 will be developed in bottom. As we have represented in the
presentation also conservation plan for the plantation will be
developed and new plantation will be planted to the nearby areas.
We are getting employment, [ want to ask that the environment development | Mr. Nitish Mr. Ankur agarwal reply: Yes the Environment development
work will be continued of stop after some period of time, Sharma program will be continued as going on. And we will do all
10 environment related work.
Mr. Milind Joshi: Although we also improve the condition of
current environment status,
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Preparatory Survey on Patna Metro Rail Project in India

MEETING MINUTES

Title of

Meeting

: 2" Public Consultation

Date of Meeting_Monday, 6th September 2022 from 2:00 (PM) to 4:00(PM)

Venue Raja Bazaar, Hotel Matri

Work Package ENVIROMENTAL AND SOCIAL IMPACT ASSESSMENT

Recorded by Mr. Ankur Agarwal

Name of Organization

Name

Main attendees

PMRCL and DMRC

JICA Study Team and Sub-consultant

I.  Mr. S.S. Prashad (PMRCL)
. Mr.S.N. Pandey (DMRC)

4
3. Mr. Ashish Kumar Singh (JICA study team)

4. Mr. Ankur Agarwal (Environmental Consultant)
5
6

tal Consultant)

Dr. Shiv Prakash Singh (Environmental Consultant)
Mr. Milind Joshi (Envir

Local Participant Total: 37 persons (34 males and 3 females)
Agend Project outline/ Environmental Impact Assessment / Expected impact / Survey / Impact evaluation / Environmental
enda
% Manageinieit and Monitoring Plan
2 Distributed Pr ion slides for the above agendas
Data/infor
Collected N/A

No. Question / Opinion from attendees Speaker Response from project proponent
1 Introduction of the Project, and explanation of agenda Mr. Ankur
2 It is a very good project. Prakash

Suppose if metro is running and suddenly earthquake happens, then what will be | Mr. Surendar Mr. Ankur Agarwal Reply: Patna Metro is using the
3 the emergency methods to be adopted. Kumar (Patna carthquake resistance technique, if such situation happen

Police) metro will stop at its location,

So how much time it will take to operation of Patna Metro. Mr. Chandan Mr. Ankur Agarwal reply: It will accomplished by 2025-26,

4 Kumar (Patna
Police)

It is very good thing after it Patna will not lower then Delhi now it’s time for | Mr. Anushkha
5 3

Patna after Delhi. (Teacher)
6 It is very good thing metro is going to be run in Patna, Ms. Sumila Devi
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MEETING MINUTES

Title of
. : 2% Public Consultation
Meeting

Date of Meeting  Monday, 7th September 2022 from 2:00 (PM) to 4:00(PM)

Venue

Patna Station, Samrat International

Work Package ENVIROMENTAL AND SOCIAL IMPACT ASSESSMENT

Recorded by Mr. Ankur Agarwal

Name of Organization

Name

PMRCL and DMRC

Mr. S. S, Prashad (PMRCL)
Mr. S. N. Pandey (DMRC)

Main attendees

JICA Study Team and Sub-consultant

R

Mr. Ashish Kumar Singh (JICA study team)

Mr. Ankur Agarwal (Environmental Consultant)
Dr. Shiv Prakash Singh (Environmental Consultant)
Mr. Milind Joshi (Environmental Consultant)

Local Participant

Total: 50 persons (45 males and 5 females)

Project outline/ Environmental Impact Assessment / Expected impact / Survey / Impact evaluation / Environmental

Agenda
g Manag and Monitoring Plan
e 5 Distributed Pr ion slides for the above agend
Data/information
Collected N/A
No, Question / Opinion from attendees Speaker Response from project proponent
1 Introduction of the Project, and explanation of agenda Mr, Ankur

shop?

Nearby. | am having Liberty shop and a metro station is going to be develop on | Mr. Vinod
that location, so | want to know that the barricading will be developed outside the | Kumar

Mr. Milind Joshi: No, currently there will be no barricading
mstalled and in future 1t will be only installed for the construction
purpose. Afier that it will be removed. | going to tell you again
that the structures to be affected are Sudha Milk, Paneer Shop, Pann
Shop, Liberty fashion shop and Golu. These 5 shops will be
affected. Whatever structure will be affected is get prior notice in
2020. After it no any additional structure will be affected. Anything
will be disturbed after getting the proper notice. So you don’t worry
activity will be done outside the barricading. Development will be
done within the barricading. Barricading is just for the construction
purpose maximum for the period of 1-1.5 year.
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No.

Question / Opinion from attendees

Speaker

Response from project proponent

Thank you, we just want to know about that barricading and we are here to
support the Patna Metro project.

Mr, Shaukat
Ali

Mr Milind Joshi: Yes that’s why Public hearing is being conducted
so you get clear your all doubts and any kind of miss
communication and rumors did not spread. This Public hearing is
conducted for your favor.

I want to know that what type of issucs can be faced. As a shopkeeper what kind
of issued will be faced by us during tenure,

This work will be limited to the metro station.

Yes that's my point, if barricading will be installed then how costumers can
approach 1o the shops.

Mr, Rashid
Akhtaquar

Mr,
Shadique

Mr, Pandey: There will be no such issues, to prevent from the
accidents, barricading is being instalied so whatever soil will be
excavated that will be transported by dumper. And for the traffic
control Bihar police will there for the support.

Mr. Ankur Agarwal reply: Yes but excavated soil will transport
outside,

Mr, S.N. Pandey: There will be no disturbance; all the activity will
be limited within the barricading.

Mr. S.N. Pandey: After considering all the scenarios. we will make
sure that your shop not get disturbed and proper arrangements will
made against the disturbance. That’s why development activity will
do in parts.

I also want to know that parking facility will be remaining same or it may get
changed,

Mr.
Shadique

Mr. S.N. Pandey: All the 1ssues you are pointing out will be kept in
mind and adequate work will be done so no disturbance will occur.
This metro project is for your conveyance, without your support we
can’t developed the metro project. And we will take care of you all.

You arc saying, underground metro will be developed then suppose if someone's
house above the metro route and if his tubewell and boaring is there than what
will happen to it

Mr. Prem Lal

Mr, S.N. Pandey: Arrangement will be done for such thing and If
any obstruclion will faced then it will be shifted properly.

How much feet underground work will be?

Mr. Shaquat
Ali

Mr. SN. Pandey: 20-30 meter may be very depending on the
design.

What opportunities will be developed for the local unemployed citizens?

Mr. Ramanuj

Mr, S.N. Pandey: Time to time on the basis ol advertisement and
qualification, appointment will be done and local candidates will
get preference. If local candidate is not available in that outsider get
preference.
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No.

Question / Opinion from attendees

Speaker

Response from project proponent

It gives employment to the many people. Already 4-5000
employees from Patna are working. Employment will be increase.

In case of secondary employment at which location passengers
come out from the metro. food stalls and picking points get
developed which will be the source of secondary employment.
People thinking about primary employment but we also think that
which kind of opportunities can be developed other than the
primary employment.  You also kept it mind that. after this
project local’s preference also may get changed because by
developing the metro standard of living is going to be change.

There will be any provision for small shops in metro station and how can we
apply for those shops,

Dr. Virendra
Trivedy

Mr, S.N. Pandey: Proper tendering will be done and advertisement
for the same will be advertised in the newspapers. A proper channel
will be follow. Tendering will be done by Patna Metro in form of
open tender for everyone,

Il we have any issuc or complain then where we can file our complains? Is there
any official number or site?

Dr. Virendra
Trivedy

Mr. SN. Pandey: PMRC Office in Indra Bhawan where you can
place your complain. Official ber is not generated yet but it will
be donce soon. PMRC will prepare special commitiee for that and
shortly the helpline numbers will be displayed.

Dr. Shiv Prakash: In future note, banner and notice will be paced for
the detatls also in form of media and newspaper.

For a nearby arca no noticed has been received yet, we have discussed some
people saying that it will get affected and some are saying that it will not get
affected. Then where are the final details where we can confirm that which place
is going to be affected or not.

In 2020, saying that planning get finalized and notice circulated to the owners.
But till now no notice have been received. but now we get to know that they
consider 3 shops which will either affected or demolished. So if notice is not
being reccived then we don't get time to relocate it.

Mr.
Shadique

Mr. S.N. Pandey: Whatever get final, then there is procedure that
“notice will be forward to the govl. then it is forwarded to the
owner. Before finalizing the activity it is not possible to say.

Mr. S.N. Pandey: Whatever time is required will be given and
second thing that notice will be received from proper channel and
discussed with the owner regarding any change. Actually in 2020
there were many structures considered to get affected. So PMRC is
trying to minimize the number of structures to be affected to
minimize the impact. So we are working on this and those
structures are finalized to be affected, we are sending official notice
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Devi

No. Question / Opinion from attendees Speaker Response from project proponent
to them.
Near bus stand your construction vehicle used for the passing purpose which | Mr, Vineet Mr. §.N. Pandey: You arc form that place? Okay let us note your
cause too much traffic jam, so please make an arrangement that passing work will | (Transporter) | number and name, and action will be taken accordingly.
!"‘ c‘arricd out at non-peak hom"s, During peak hours it caused too much traffic We tried that work will be completed within the framework as this
jam in such case emergency vehicles also may get stucked. works also being done by the DMRC. Bihar govt. gave the contract
13 to the DMRC, If someone has seen the DMRC work then he knows.
Its first time in Patna we are doing metro work, some issues has
been faced like in Delhi there is  too much govt. land but in Patna
ratio of private land is higher than the Govt. land. Also the private
land is divided in small patched in multiple owners so we are
working on it and trying to resolve that issues.
14 We come here for the employment form a far distance, how | can get work here. Mr. Samsuni | Dr. Shiv Prakash: By upcoming metro project you also get

employment.
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MEETING MINUTES

Title of Mecting  : 2 Public Consultation

Date of Meeting Mungz!)', 7 Scplcn‘l;bg_r_zg%g_fmm 10:00 (AM) to 12:00(PM)

Venue Rajender Nagar, Panasia Hotel

Work Package  ENVIROMENTAL AND SOCIAL IMPACT ASSESSMENT Recorded by Mr. Ankur Agarwal

Name of Organization Name

Main attendees

1. Mr S, 8. Prashad (PMRCL)
Mr. S. N. Pandey (DMRC)

PMRCL and DMRC

Mr. Ashibs Singh (JICA study team)

Mr. Ankur Agarwal (Environmental Consultant)
JICA Study Team and Sub-consultant X y .
Dr. Shiv Prakash Singh (Environmental Consultant)

R

Mr. Milind Joshi (Environmental Consultant)

Local Participant Total: 32 persons (29 males and 3 females)

Project outline/ Envi | Impact A / Expected impact / Survey / Impact evaluation / Envir

Agend:
genda and Monitoring Plan

Data/information

Distributed Presentation slides for the above agendas

Collected N/A

No.

Question / Opinion from atlendees Speaker Response from project proponent

Introduction of the Project, and explanation of agenda Mr. Ankur

Best of Tuck you all, you will work in good manner. Mr. Rakesh
Kumar

After getting this project start, | am observing that citizens facing small issues, due to | Mr. Pankaj
traffic jam but while thinking about future we are thinking that it will develop our future | Singh

and citizens will get happy. We also hope that after that project citizens will satisfy after
getting the development, so [ just want to advice that develops this project after keeping
in mind what kind of issucs may face by the common man.

It is a big source of employ L envir | friendly and also it is a big thing that this | Mr. Kundan
project is Bihar based and due to this project issue faced during the transportation like | Raj
traffic will be resolved and provide the facility to use metro.

Patna metro is good source of employment: it’s safe from traffic and in saving and carbon | Ms. Krat
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No, Question / Opinion from attendees Speaker Response from project proponent
emission & environment.
I have a question, that due to this Patna metro project what will be the environmental | Ms. Swastik Mr. S.N. Pandey: In this presentation we have shown the impact and the
impact, as you well know about it. So what precaution measures can be taken to prevent | Kumar Saini mitigation methods. Wherever metro work started in Patna, you will
from that pollution” observe that at every place barricading is installed. Also we are cleaning the
barricading regularly. A person is dedicated for this work. At every site
whatever precaution can be taken we taking to mitigate the dust emission.
There are sprinklers and machines are installed at site to mitigate the dust
6 pollution.
There is also trees cutting then how it can be beneficial. Mr. S.N. Pandey: In Patna metro project no tree cutting is there, as per the
Law of Bihar no tree cutting is allowed. If required to cut the tree, we
shified it tree from one place to another. If in case any tree died then in
such case for the replacement of one tree we will planted four new trees
and it’s our promise.
7 This project is beneficial, there will be no issuc. In future the environmental issues will be | Mr. Virendra
minimized, Pandey
I want to ask that how many days it will take for the developed this project, It will going | Mr. Nitish Dr. Shiv Prakash: Tentative timeline is given which is 2025 it will also
to be effect on Patna people, like due to metro construction there will be traffic jam issue | Sigh positively impact on traffic because by metro project vehicle movement
so what are the provisions for such things. will be minimized for those who are goining to the offices. It is beneficial
for all private and govt. employees. Noise generation due to vehicle
8 movement will be minimized due to metro, so it also improves the sound
pollution of the area. In case of safety, if ladies want to travel late night
then before they have to think that they either takes auto or taxi but after
metro it will be more convenient. In future there will be a provision to
cover ruler areas as well,
Is there any fare discount available for local person of the Patna, Mr. Nitish Dr. Shiv Prakash: No such information we have, but definitely we will
9 Sigh propose your question to the further authority. But in Delhi and other
places, same arrangements are available for everyone. But for females there
is provision for separate seats and coach but not any provision in fares.
10 It will also helpful for the employment? Mr. Nitish Dr. Shiv Prakash: Yes definitely ot will helpful for the employment by
I also want to sharc the same thing that by having Patna Metro will increase the | Sigh different ways like direction employment and indirect employment.
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Question / Opinion from attendees

Speaker

Response from project proponent

employment, many local people get un-employed and they went to difference states to get
employed, This project is very good thing and it will be contribute in development. It is
very good for the local Patna citizens, After Metro, Patna also becomes developed like

Delhi and Lucknow.

Mr. SIN, Pandey: You have scen that many workers and engincers are
working in Patna Metro project, if this project was not there they all have to
go outside from Patna to work. | think approximately 5-6000 workers are
working and same amount employment will be gencrated in future.

)
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Attachment 13. Environment Monitoring Report

ENVIRONMENT MONITORING RESULTS OF PATNA METRO

JUNE-2022
Contract PC-01
Ambient Air Monitoring Results
PM10 (ug/m3)
Date of Sampling Locations Monitored Baseline AAQM
value Value Standards
03-Jun-22 Bhootnath 150.49 2793 100
03-Jun-22 Zero mile 190 210.5 100
04-Jun-22 Malahi Pakri 162.76 191.2 100
04-Jun-22 Khemnichak 154.04 1913 100
05-Jun-22 New ISBT 167.5 395.8 100
05-Jun-22 Casting yard PC-01 100.32 103.26 100
14-jun-22 Bhootnath 173.68 279.3 100
14-jun-22 Zero mile 197.32 210.5 100
15-Jun-22 Malahi Pakri 148.52 191.2 100
15-Jun-22 Khemnichak 136 191.3 100
16-Jun-22 New ISBT 178 395.8 100
16-Jun-22 Casting yard PC-01 96 103.26 100
Ambient Noise Monitoring result
Baseline
Night | Baseline Day Time | Night Time
Day Night
. . Time Day ) Permissible | Permissible
Date Locations | Time Leq . Time Sy R
dB(a) Leq | Time Leq Lag limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
04-Jun-22 64.1 62.88 78.15 63.43 65 55
10-Jun-22 Malahi 63.55 60.26 78.15 63.43 65 55
15-Jun-22 Pakdi 63.78 62.51 78.15 63.43 65 55
20-Jun-22 67.17 60 78.15 63.43 65 55
04-Jun-22 64.1 63.06 73.7 63.18 65 55
10-Jun-22 Khemni 63.55 59.11 73.7 63.18 65 55
15-jun-22 Chak 63.78 61.33 73.7 63.18 65 55
20-Jun-22 67.17 61.27 73.7 63.18 65 S5
03-Jun-22 71.27 62.99 82 73.00 65 55
08-Jun-22 Bk 68.4 63.39 82 73.00 65 55
14-Jun-22 69.22 64.07 82 73.00 65 55
19-Jun-22 70.14 63.72 82 73.00 65 55
03-Jun-22 Zero Mile 62.03 60.91 75 63.00 65 55
09-Jun-22 67.8 62.38 75 63.00 65 55
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14-Jun-22 66.28 62.83 75 63.00 65 55
19-Jun-22 65.93 62.03 75 63.00 65 55
05-Jun-22 7241 66.2 83.4 67.10 65 55
w22 || 6668 [6297] 834 [ 67.10 65 55
16-Jun-22 70.08 66.21 834 67.10 65 55
21-Jun-22 71.94 65.82 83.4 67.10 65 55
05-Jun-22 66.18 57.58 67.61 63.06 75 70
11-Jun-22 C:“r"'“g 6913 | 61.04 | 67.61 | 63.06 75 70
16-Jun-22 (P:-Ol] 64.88 62.1 67.61 63.06 75 70
21-Jun-22 63.47 59.48 67.61 63.06 75 70
Contract PC-03 (In the Month of June-Baseline value was Monitored)
Ambient Air Monitoring Results
PM10 PM 2.5
: g AAQM AAQM
taesn Baseline value |  gandard | Baseline value | Standard
Rajendra Nagar 261 100 132 60
Mouin-ul Haq stadium 248 100 130 60
Patna University 226 100 126 60
PMCH 235 100 124 60
Gandhi Maidan 250 100 123 60
Akashwaani 242 100 127 60
__Leq Day(in db(A)) Leq Night(in db(A)) i
Location Baseline CPCB Baseline CPCB limit
Rajendra Nagar 67.9 50 58.0 40
Moin-Ul-Haq 67.5 65 52.8 55
Patna University 66.4 50 51.9 40
PMCH 70.6 50 62.5 40
Gandhi Maidan 66.5 65 57.1 55
Akashvani 66.1 65 51.8 55
Contract PC-04
Ambient Air Monitoring Results
PM10 (ug/m3)
Date of Sampling Locations Monitored Baseline AAQM
value Value Standards
06-Jun-22 Mithapur 138.63 258.29 100
17-Jun-22 Mithapur 160.12 258.29 100
06-Jun-22 Ram Krishna Nagar 145.00 232.96 100
17-Jun-22 Ram Krishna Nagar 170.03 232.96 100
07-Jun-22 Casting Yard 120.48 150.64 100
18-Jun-22 Casting Yard 132.80 150.64 100
07-Jun-22 Saguna More 157.82 278.00 100
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18-Jun-22 Saguna More 183.36 278.00 100
Ambient Noise Monitoring result
Night | Baseline Bas'elme Day Time | Night Time
Day Night % .
Date Leiattons Time Leq Time Day Time Permissible | Permissible
dB(A) Leq | Time Leq Leq limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
06-Jun-22 63.48 62.65 64.55 58.61 65 55
12-Jun-22 L 63.54 62.51 64.55 58.61 65 55
17-dun2z | VURAPUr o3 [ 6334 | 6455 | ssel 65 55
22-Jun-22 62.38 60.91 64.55 58.61 65 55
06-Jun-22 68.33 65.42 72.45 65.33 65 55
12-Jun-22 Ramkrishna 72.23 62.27 72.45 65.33 65 55
17-Jun-22 Nagar 62.43 61.71 72.45 65.33 65 55
22-Jun-22 69.60 65.97 72.45 65.33 65 55
07-Jun-22 61.19 60.14 65.26 60.34 65 55
13-Jun-22 Casting 59.30 58,17 il 65.26 60.34 65 55
18Jun22 | yard | 6361 |6200| 6526 | 6034 | 65 55
23-Jun-22 64.36 61.42 65.26 60.34 65 55
07-Jun-22 65.86 64.11 68.10 63.28 65 55
13-Jun-22 Saguna 65.52 64.83 68.10 63.28 65 55
18-Jun-22 More 68.67 63.79 68.10 63.28 65 55
23-Jun-22 66.31 65.96 68.10 63.28 65 55
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JULY-2022
Contract PC-01
Ambient Air Monitoring Results
PM10 (pug/m3)
Date of Sampling Locations Monitored Baseline AAQM
value Value Standards
06-July-2022 Bhootnath 144.12 279.3 100
06-July-2022 Zero mile 184.65 2105 100
07-July-2022 Malahi Pakri 177.18 191.2 100
06-July-2022 Khemnichak 128.00 191.3 100
07-July-2022 New ISBT 165.76 395.8 100
07-July-2022 Casting yard PC-01 101.83 103.26 100
17-July-2022 Bhootnath 133.46 2793 100
17-July-2022 Zero mile 190.23 210.5 100
18-July-2022 Malahi Pakri 168,11 191.2 100
17-July-2022 Khemnichak 122.93 191.3 100
18-July-2022 New ISBT 158.00 395.8 100
18-July-2022 Casting yard PC-01 98.03 103.26 100
Ambient Noise Monitoring result
. Baseline . .
Night | Baseline 3 Day Time | Night Time
Day Night A RUT e
¢ 2 Time Day 2 Permissible | Permissible
Date Locations | Time Leq 2 Time =R 2R
dB(A) Leq | Time Leq Leq limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
07-july-2022 62.62 57.21 78.15 63.43 65 55
12-july-2022 | Malahi 64.57 | 5870 | 78.15 63.43 65 55
18-july-2022 Pakdi 63.28 |57.20| 7815 | 6343 65 55
24-july-2022 61.36 60.74 78.15 63.43 65 55,
06-july-2022 61.23 59.76 73.7 63.18 65 55
12-july-2022 Khemni 63.41 60.47 73.7 63.18 65 55
17-july-2022 Chak 61.98 58.73 73.7 63.18 65 55
24-july-2022 62.80 59.20 73.7 63.18 65 55
06-july-2022 67.45 62.47 82 73.00 65 55
11-july-2022 Bhoothnii 68.79 61.04 82 73.00 65 55
17-july-2022 69.10 62.07 82 73.00 65 55
23-july-2022 69.50 61.30 82 73.00 65 55
06-july-2022 67.7 61.65 75 63.00 65 55
11-july-2022 63.47 59.21 75 63.00 65 55
7 Zero Mile
17-july-2022 62.87 60.84 75 63.00 65 55
24-july-2022 68.40 62.59 75 63.00 65 55
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07-july-2022 6921 |6439| 834 67.10 65 55
13uy2022 | o | 7046 [eas1| 834 67.10 65 55
18-july-2022 6820 | 6293 | 834 67.10 65 55
25-uly-2022 6659 |eiss| w4 | 6100 | e 5
07-july-2022 63.80 | 60.20 | 67.61 63.06 75 70
12-july2022 | C3tne | g8y 5790 | 6761 | 6306 | 75 | 70
18-july-2022 ‘:;'(;’1) 6047 | 5912 | 6761 | 63.06 75 70
25-july-2022 6296 | 60.08 | 67.61 | 63.06 75 70

Contract PC-03
Ambient Air Monitoring Results

S— PM10 (ug/m3) PM2.5 (pg/m3)
Sampling Locations Monitored | Baseline | AAQM | Monitore | Baseline | AAQM
value Value | Standards | d value Value | Standards
09-july-2022 | Rajendra Nagar 176.04 261 100 92.47 132 60
22-july-2022 | Rajendra Nagar 176.04 261 100 90.43 132 60
09-july-2022 | Meuin-ulHaq 148.04 248 100 053 2 %
stadium
20-july-2022 | Mouin-ulHaq 11837 248 100 7542 120 e
stadium
Patna 80.39 126 60
10-july-2022 Unive: 160.71 226 100
3 Patna 68.93 126 60
23-july-2022 University 146.88 226 100
10-july-2022 | PMCH 130.42 235 100 72.06 124 60
22-july-2022 | PMCH 160.32 235 100 82.02 124 60
10-july-2022 | Gandhi Maidan 127.85 250 100 88.16 123 60
22-july-2022 | Gandhi Maidan 110.19 250 100 62.00 123 60
11-july-2022 | Akashwaani 156.00 242 100 76.23 127 60
23-july-2022 | Akashwaani 155.25 242 100 76.23 127 60
Ambient Noise Monitoring result
S % Baseline : s
Night | Baseline . Day Time | Night Time
Day Night R e
% . Time Day : Permissible | Permissible
Date Locations Time Leq . Time G e o
dB(A) Leq | Time Leq leq limit Leq limit Leq
dB(A) | dB(A) dB(A) dB (A) ds (A)
09-07-2022 6820 |6022| 679 | 6022 50 40
15-07-2022 Rajendra 66.18 63.27 67.9 63.27 50 40
22-07-2022 Nagar 70.79 67.87 67.9 67.87 50 40
29-07-2022 72.37 65.38 67.9 65.38 50 40
09-07-2022 71.25 59.28 67.5 59.28 65 55
15-07-2022 70.57 60.53 67.5 60.53 65 55
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Ambient Noise Monitoring result

Night | Baseline Bas'elme Day Time | Night Time
Day Night 2 ¢
Dita Locations Tifha Leg Time Day Time Permissible | Permissible
dB(A) Leq | Time Leq Leg limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
07-Aug-2022 63.94 57.47 64.55 58.61 65 55
16-Aug-2022 Mithapur 62.14 56.63 64.55 58.61 65 55
24-Aug-2022 62.79 53.42 64.55 58.61 65 55
29-Aug-2022 62.64 54.96 64.55 58.61 65 55
07-Aug-2022 64.95 64.86 72.45 65.33 65 55
16-Aug-2022 | Ramkrishna 68.21 63.98 72.45 65.33 65 55
24-Aug-2022 Nagar 67.39 61.12 72.45 65.33 65 55
29-Aug-2022 63.99 63.99 72.45 65.33 65 55
07-Aug-2022 62.41 59.76 65.26 60.34 65 55
16-Aug-2022 Casting 60.83 58.70 65.26 60.34 65 55
24-Aug-2022 yard 60.25 56.03 65.26 60.34 65 55
29-Aug-2022 e - 65.26 60.34 65 55
07-Aug-2022 67.05 62.99 68.10 63.28 65 55
_16-Aug-2022 | Saguna | 6661 |6194| 6810 | 6328 | 65 | 55
24-Aug-2022 More 65.34 58.33 68.10 63.28 65 55
29-Aug-2022 64.55 61.48 68.10 63.28 65 55
08-Aug-2022 60.91 55.73 63.74 56.51 65 55
Batching
17-Aug-2022 bl 69.32 67.16 63.74 ?6.5 1 65 55
25-Aug-2022 Rupaspur 59.05 55.49 63.74 56.51 65 55
29-Aug-2022 61.13 55.42 63.74 56.51 65 55
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*Vardan EnviroLab

\

1SO 9001 | 1SO 14001 | ISO 45001

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

Test Report
Sample Number: VEL/S2207160005 Report No.: VEL/S2207160005
Name & Address of the Party: MW/ NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 211072022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location : Trailer
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used * Stack Monitoring Kit
Instrument Code : VELJINS/ENVISMK/O1
Instrument Calibration Status : Calibrated
Date of Monitoring s 1072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : NCO/D.G. - 625 KVA 01
Stack Diameter (m) o001
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutcs) : 380
Ambient Temperature - Ta (°C) : 20
Temperature of Stack Gases - Ts (°C) BRI e X
Velocity of Stack Gases (m/sec.) : 728
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) : 2.0
Sampling Condition Isokinetic
Control Measure No
Sampling & Analysis Protocol 2 IS: 11255 & EPA
Parameter Required t As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units Per -
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.045 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P.7), Colorimetric Method, RA: 2012 0.172 gm/kw-hr <47
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.118 am/kw-hr :
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0,025 am/kw-hr Not Specified
S. | Carbon Monoxide (as CO) ‘SOP, SP-74, Issue No, 01:2018 0.078 gm/kw-hr <35
6. APHA, 3™ Edition 303 A (Page-365):2017 *ND mg/Nm’ -

1 On 1 Jure.

***Ead of Report***

www.vardan.co.in

Ph: 0124-4343750/752/753, 9810355569, 9953147268 E-mall: lab@vardan.co.in, bd@vardan.co.in
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*Vardan EnviroLab

Laboratory: Plot No, 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

1SO 9001 | I1SO 14001 | 15O 45001

Test Report
Sample Number: VEL/S/2207160006 Report No.: VEL/S2207160006
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location P-133
Sample Collected By :  VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used * Stack Monitoring Kit
Instrument Code : VEL/INSVENV/SMK/OL
Instrument Calibration Status ¢ Calibrated
Date of Monitoring ¢ w2022
Meteorvlogical Condition During Monitoring : Clear Sky
Stack Attached To ¢ NCO/DG. - 625 KVA -2
Stack Diameter (m) ©o0101
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) : 490
Ambient Temperature - Ta (°C) i 320
Temperature of Stack Gases - Ts (°C) : 180
Velocity of Stack Gases (m/sec.) s 27
Flow rate of PM (LPM) 1 220
Flow rate of Gas (LPM) 2.0
Sampling Condition Isokinetic
Control Measure : No
Sampling & Analysis Protocol tIS: 11255 & EPA
Parameter Required  As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units a8 Per CPCB
1. | Particulate Matter (as PM) | IS: 11285 (P-1), Gravimetric Method, RA: 2003 0.048 gm/kw-hr «<0.3
2. | Oxide of Nitrogen (as NO,) | 1S: 11255 (P-7), Colorimetric Method, RA: 2012 0.179 gm/kw-hr s
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.122 am/kw-hr :
4. | Sulphur Dioxide (as SO;) | 1S: 11258 (P-2), Titrimetric Method, RA: 2003 0.034 gm/kw-hr | Not Specified
5. | Carbon Monoxide (as CO) “SOP, SP-74, Issue No, 01:2018 0.083 gm/kw-hr <35
6. | Lead (as Pb) APHA, 3" Edition 303 A (Page-365):2017 ND mg/Nm' -

SOP - Laboratory Standard O
“ND - Not Defectable.

L ng v

***End of Report***

www.vardan.co.in

Ph: 0124-4343750/752/753, 9810355569, 9953147268 E-malil: lab@vardan.co.in, bd@vardan.co.in
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“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | ISO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2207160007 Report No.: VEL/S/2207160007
Name & Address of the Party:  M/s NCC Limited Format No.: T8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21072022
Period of Analysis:  16/07/2022-21/07/2022
Reeeipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General lnformation
Sampling Location P-57
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code : VEL/INS/ENV/ISMKAOI
Instrument Calibration Status ¢ Calibrated
Date of Monitoring : HR72022
Meteorological Condition Duriag Monitoring s Clear Sky
Stack Attached To 1 NCOD.G. - 625 KVA -03
Stack Diameter (m) 001
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) @ MO
Ambient Temperature - Ta (°C) 20
Temperature of Stack Gases - Ts (°C) : 1200
Velocity of Stack Gases (m/sec.) : 800
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) 1 2.0
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol :IS: 11255 & EPA
Parameter Required * As per Work Order
S.Ne. | Test Parameters Test Method Results Units o 'l;l:ugc'
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.065 gm/kw-hr <03
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.192 gm/kw-hr <47
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No, 01:2018 0,133 go/kw-hr s
4. | Sulphur Dioxide (as SO,) I1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.038 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.088 gm/kw-hr <38
6. | Lead (as Pb) APHA, 3™ Edition 303 A (Puge-365):2017 “ND mg/Nm’ -
SOF - Laborstory Standard Operating Procedure.
*ND - Not Detectable.
.Ql':“ “ m.l.

www.vardan.co.in

Ph: 0124-4343750/752/753, 9810355569, 9953147268 E-mail: lab@vardan.co.in, bd@vardan.co.in
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“Vardan EnviroLab

\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001

- Test Report
Sample Number: VEL/S2207160008 Report No.: VEL/S/2207160008
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location 1 SP-OL, ISBT
Sample Collected By ¢ VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code ¢ VEL/INSJENV/SMKNO1
Instrument Calibration Status : Calibrated
Date of Monitoring 11072022
Meteorological Condition During Monitoring * Clear Sky
Stack Attached To : NCODG 625 KVA -4
Stack Diameter (m) L0001
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) @ 330
Ambient Temperature - Ta (°C) ¢ 320
Temperature of Stack Gases - Ts (°C) s 1220
Velocity of Stack Gases (m/sec.) : 815
Flow rate of PM (LPM) : 220
Flow rate of Gas (LPM) : 2.0
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol : IS 11255 & EPA
Parameter Required : As per Work Order
S.No. | Test Parameters  Test Method Results Units o ’l-:(i;c'
L. | Particulate Matter (as PM) | 1S: 11255 (P-1), Gravimetric Method, RA: 2003 0.042 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.150 gm/kw-hr <41
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No, 01:2018 0.123 gm/kw-hr .
4. | Sulphur Dioxide (as SO,) 1S: 11258 (P-2), Titrimetric Method, RA: 2003 0.040 gm/kw-hr Not Specified
S. | Carbon Monoxide (as CO) “SOP, SP-74, Issue No. 01:2018 0.090 gm/kw-hr <35
6. APHA, 3™ Edition 303 A (Page-365):2017 *ND mg/Nm’ -
dard Op % Procedure,
l'..:“ l" ml..

-

"‘[ﬁlﬁ‘l’_ -

www.vardan.co.in

Ph: 0124-4343750/752/753, 9810355569, 9953147268 E-mail: lab@vardan.co.in, bd@vardan.co.in
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20-07-2022 | Mouin-ul 67.82 | 6160 | 67.5 61.60 65 55
Haq
28-07-2022 stadium 71.02 61.01 67.5 61.01 65 55
10-07-2022 61.53 58.89 66.4 58.89 50 40
16-07-2022 Patna 63.78 59.03 66.4 59.03 50 40
23-07-2022 University 66.87 64.54 66.4 64.54 50 40
28072022 6838 | 6064 | 664 | 6054 | 50 40
10-07-2022 69.02 64.93 70.7 | 64.93 50 40
16-07-2022 PMCH 71.62 62.80 70.7 62.80 50 40
22-07-2022 67.16 60.22 70.7 60.22 50 40
27-07-2022 71.22 63.45 70.7 63.45 50 40
10-07-2022 64.30 58.25 66.5 58.25 65 55
15-07-2022 Gandhi 63.17 57.62 66.5 57.62 65 55
22-07-2022 | Maidan 68.31 63.90 66.5 63.9 65 55
27-07-2022 66,70 58.65 66.5 58.65 65 55
11-07-2022 66.39 61.17 66.1 61.17 65 55
16-07-2022 Akiash ) 67.82 60.35 66.1 60.35 65 55
23-07-2022 69.86 65.15 66.1 65.15 65 55
28-07-2022 70.34 60.08 66.1 60.18 65 55
Contract PC-04
Ambient Air Monitoring Results
PM10 (pg/m3)
Date of Sampling Locations Monitored Baseline AAQM
value Value Standards
07-july-2022 Mithapur 145.52 258.29 100
19-july-2022 Mithapur 134.00 258.29 100
08-july-2022 Ram Krishna Nagar 164.18 232.96 100
19-july-2022 Ram Krishna Nagar 156.25 232.96 100
08-july-2022 Casting Yard 122.17 150.64 100
19-july-2022 Casting Yard 108.00 150.64 100
08-july-2022 Saguna More 135.00 278.00 100
20-july-2022 Saguna More 116.07 278.00 100
09-july-2022 EERCheIg hlant 180.69 200.79 100
rupaspur
20-july-2022 Sateiwg plant 174.52 200.79 100
rupaspur
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Ambient Noise Monitoring result

Night | Baseline Bas'elme Day Time | Night Time
Day Night 2 ¢
Dita Lotationg Thaa Leg Time Day Time Permissible | Permissible
dB(A) Leq | Time Leq tag limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
07-july-2022 75.69 67.13 64.55 58.61 65 55
13-july-2022 Mithapur 69.21 66.59 64.55 58.61 65 55
19-july-2022 65.86 57.64 64.55 58.61 65 55
25-july-2022 64.90 60.64 64.55 58.61 65 55
08-july-2022 74.09 67.73 72.45 65.33 65 55
13-july-2022 | Ramkrishna 65.63 64.29 72.45 65.33 65 55
19-july-2022 Nagar 69.15 66.30 72.45 65.33 65 55
26-july-2022 68.27 66.93 72.45 65.33 65 55
08-july-2022 68.11 65.24 65.26 60.34 65 55
14-july-2022 Casting 64.52 59.44 65.26 60.34 65 55
19-july-2022 yard 67.02 59.68 65.26 60.34 65 55
27-july-2022 65.61 57.36 65.26 60.34 65 55
| 08-july-2022 7204 [6649 | 6810 | 63.28 65 55
_14uly-2022 | saguna | 7411 |6955| 6810 | 6328 | 65 | 55
20-july-2022 More 71.72 66.69 68.10 63.28 65 55
26-july-2022 67.04 65.62 68.10 63.28 65 55
09-july-2022 69.32 67.16 63.74 56.51 65 55
< Batching
14-july-2022 ol 76.97 75.80 63.74 56.51 65 55
20-july-2022 Rupaspur 72.13 69.93 63.74 56.51 65 55
26-july-2022 72.50 65.92 63.74 56.51 65 55
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AUGUST-2022
Contract PC-01
Ambient Air Monitoring Results
PM10 (pg/m3)
Date of Sampling Locations Monitored Baseline AAQM
value Value Standards
03-Aug-2022 Bhootnath 143.05 279.3 100
03-Aug-2022 Zero mile 193.26 2105 100
04-Aug-2022 Malahi Pakri 152.32 191.2 100
03-Aug-2022 Khemnichak 160.21 191.3 100
04-Aug-2022 New ISBT 186.00 395.8 100
04-Aug-2022 Casting yard PC-01 101.85 103.26 100
18-Aug-2022 Bhootnath 170.74 2793 100
18-Aug-2022 Zero mile 165.00 210.5 100
19-Aug-2022 Malahi Pakri 140.00 191.2 100
18-Aug-2022 Khemnichak 156.06 191.3 100
19-Aug-2022 New ISBT 197.37 395.8 100
19-Aug-2022 Casting yard PC-01 96.00 103.26 100
Ambient Noise Monitoring result
. Baseline . .
Night | Baseline 3 Day Time | Night Time
Day Night A RUT e
¢ 2 Time Day 2 Permissible | Permissible
Date Locations | Time Leq 2 Time AR 2R
dB(A) Leq | Time Leq Leq limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
04-Aug-2022 62.07 57.84 78.15 63.43 65 55
09-Aug-2022 | Malahi 64.28 | 5847 | 7815 | 6343 65 55
19-Aug-2022 |  Pakdi 6074 | 5687 | 7815 | 6343 65 55
26-Aug-2022 60.88 58.26 78.15 63.43 65 55,
03-Aug-2022 61.63 57.94 73.7 63.18 65 55
09-Aug-2022 Khemni 63.12 60.19 73.7 63.18 65 55
18-Aug-2022 Chak 62.8 58.88 73.7 63.18 65 55
26-Aug-2022 61.1 59.28 73.7 63.18 65 55
03-Aug-2022 67.6 60.74 82 73.00 65 55
08-Aug-2022 Bhoothnii 67.46 61.13 82 73.00 65 55
18-Aug-2022 61.53 60.29 82 73.00 65 55
26-Aug-2022 62.67 59.96 82 73.00 65 55
03-Aug-2022 64.74 58.86 75 63.00 65 55
09-Aug-2022 67.46 61.13 75 63.00 65 55
Zero Mile
18-Aug-2022 65.72 62.47 75 63.00 65 55
26-Aug-2022 66.04 60.97 75 63.00 65 55

Page 418 of 484



Preparatory Survey on Patna Metro Rail Project Attachments

04-Aug-2022 66.45 |6301| 834 67.10 65 55
12-Aug-2022 6575 | 6359 | 83.4 67.10 65 55
New ISBT
19-Aug-2022 64.14 | 6147 | 834 67.10 65 55
26-Aug2022 “eea |e208| 4 | 6110 | 6 5
04-Aug-2022 62.43 | 59.03 | 67.61 63.06 75 70
12-Aug-2022 | YN8 | goe1 |s788| 6761 | 6306 | 75 | 70
19-Aug-2022 ‘:;'(;’1) 6120 |57.96| 6761 | 63.06 75 70
26-Aug-2022 6201 |5893| 6761 | 63.06 75 70

Contract PC-03
Ambient Air Monitoring Results

Date of PM10 (ug/m3) | PM2.5 (pg/m3)
sampling Locations Monitored | Baseline | AAQM | Monitor | Baseline | AAQM
value Value | Standards | ed value | Value | Standards
05-Aug-2022 | Rajendra Nagar 184.31 261 100 95.27 132 60
22-Aug-2022 | Rajendra Nagar 191.28 261 100 98.18 132 60
05-Aug-2022 | Mouin-ul Haq 145 248 100 % 230 59
stadium
21-Aug-2022 | Mouin-ulag 166.02 | 248 joo: | ol |25 "
stadium
Patna 77.04 126 60
06-Aug-2022 University 154.45 226 100
Patna 90 126 60
21-Aug-2022 University 171.81 226 100
05-Aug-2022 | PMCH 133.78 235 100 74.67 124 60
21-Aug-2022 | PMCH 146.73 235 100 66.17 124 60
06-Aug-2022 | Gandhi Maidan 100.34 250 100 65.12 123 60
22-Aug-2022 | Gandhi Maidan 115.41 250 100 79.28 123 60
06-Aug-2022 | Akashwaani 177.22 242 100 82.68 127 60
22-Aug-2022 | Akashwaani 150.07 242 100 87.59 127 60
Ambient Noise Monitoring result
S % Baseline : s
Night | Baseline . Day Time | Night Time
Day Night R e
% . Time Day : Permissible | Permissible
Date Locations Time Leq . Time G e o
dB(A) Leq | Time Leq leq limit Leq limit Leq
dB(A) dB(A) dB(A) dB (A) dB (A)
05-08-2022 6593 |5785| 679 | 60.22 50 40
12-08-2022 Rajendra 66.57 57.23 67.9 63.27 50 40
22-08-2022 Nagar 65.69 54.57 67.9 67.87 50 40
27-08-2022 61.82 56.10 67.9 65.38 50 40
05-08-2022 64.65 50.93 67.5 59.28 65 55
13-08-2022 62.62 51.75 67.5 60.53 65 55

Page 419 of 484



Preparatory Survey on Patna Metro Rail Project

Attachments

21-08-2022 Mouin-ul 66.35 50.42 67.5 61.60 65 55
Haq
27-08-2022 stadium 64.47 49.46 67.5 61.01 65 55
06-08-2022 65.98 50.87 66.4 58.89 50 40
13-08-2022 Patna 63.54 50.33 66.4 59.03 50 40
21-08-2022 University 62.74 50.53 66.4 64.54 50 40
28082022 6461 |4837| 664 | 6054 | 50 40
05-08-2022 67.44 61.30 70.7 | 64.93 50 40
13-08-2022 PMCH 67.43 60.54 70.7 62.80 50 40
21-08-2022 67.46 61.97 70.7 60.22 50 40
28-08-2022 65.40 60.15 70.7 63.45 50 40
06-08-2022 61.21 57.00 66.5 58.25 65 55
14-08-2022 Gandhi 60.59 56.73 66.5 57.62 65 55
22-08-2022 | Maidan 65.96 56.76 66.5 63.9 65 55
28-08-2022 63.58 56.51 66.5 58.65 65 55
06-08-2022 64.6 49.57 66.1 61.17 65 55
14-08-2022 Akash ) 64.28 50.86 66.1 60.35 65 55
22-08-2022 64.41 49.89 66.1 65.15 65 55
28-08-2022 62.22 48.84 66.1 60.18 65 55
Contract PC-04
Ambient Air Monitoring Results
PM10 (pg/m3)
Date of Sampling Locations Monitored Baseline AAQM
value Value Standards
07-Aug-2022 Mithapur 179.13 258.29 100
24-Aug 2022 Mithapur 137.93 258.29 100
07-Aug-2022 Ram Krishna Nagar 144.16 232.96 100
24-Aug 2022 Ram Krishna Nagar 130.42 232.96 100
07-Aug-2022 Casting Yard 127.08 150.64 100
24-Aug 2022 Casting Yard 104.67 150.64 100
08-Aug-2022 Saguna More 194.61 278.00 100
24-Aug 2022 Saguna More 160.53 278.00 100
08-Aug-2022 EERCheIg hlant 164.42 200.79 100
rupaspur
25-Aug 2022 Sateiwg plant 158.06 200.79 100
rupaspur
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"Vardan EnviroLab

Laboratory: Plot No. 824, Sector - 5, IMT Manesar,

ISO 9001 | 150 14001 | IS0 45001

Gurugram - 122051 (Haryana)

Test Report

Sample Number: VELAYM3 Report N VEL/W 22083 10005
Issued To: MUs Monteenrlo §imited Format No.: T8 K3
Montecarlo House, Party Reference No: 15047806
Sindhu Bhavin Roud, Bodakdes, Date : 21.05.2022
Ahmedabad, Gujarat, Indis - 380058 Reporting Dare: Heav2022
Period of Analysis: STUS2022 1o 0692022
Nume & Address of the Project: 3320 M/ Patma Metro Rait Project Reeeipt Date: J1s2022
Montecarlo Limited 170 Ward No. 38,
Ranjan Yadav Path, Near Maruti \lankar Sampling Date: 26.08.2022
Service Center. Danapur, Patna, Bikar, \ Quuntity: S Ltrs, + 250 mi
India - 801503 i _
Sample Description: Ground Water Sample Sampling Ty pe: Grab
L ocation; Mithapur
Sample Collected By: VEL Representative (Mr, Robit Tinari) Preservation: lee Box
Sumpling and Analysis Protocol: APHA 23" Edition 2017 & IS: 3025 Parameter Required:  \y per Work Order
l Limits of IS: 10500.2012
Permissible
] S.N0. | Parumeters “Test Method Results Uy { pcatraiment | 1hctt t the
(Acceptable | Absence of
Limit) Alternate
___Sopree
Lable | Organoleptic and  Physicsl Parameters
W Ip@scy APHA 4500 1T Flectrometric Metod 766 - 05WwKS [No Relmation
2 [ Cokour | APEA 3730 1, Visual Comparison Method TBLQCTLOQ-10 | Hien s s
3. [Turbidity ~APHIA. 2130 15 Nephictometric Mahod BLOCTLOQ-1L.0) NTU 1 s
4 [Odour APLA 2150 1, Threshokd Odour Method Agrecable - Agrecable | Aprevable
ERT APHA, 160 8. Threshold Test Method | \preeable - Agrecable | Agrecable
6 | Total Dissolved Solids APHA. 2540 U, Gravimeteic Method Jon me'l, 3on 2000
Table 2 General Parnmeters ( “oncerning Substances Undesirable in Excessive Amounts —
7 APHA. 3500 Ca B, EDTA Thamanic 0808
Calewm us Ca m/l. 75 200
| Metbod
& [ Total Alkalinity as Cat'Ory APHA, 2320 B, Titrimetric Method 261,90 my'l. 200 o0
9. [Chioride o C1 APHA, 4500 C18, Argentometric Method 3433 Tmpl | 230 T T
10, | Magnesium a5 My APHA. 3300 My B Calentation Method K 073 ma ! 0 100
P | Tonal Hardness as Cat'Oy | APFIA 2300 0, EDTA Titrimetric Method 2574 mypl 200 o0
12, | Sulphate s SO, APHA, 4500 I, Turbidimetric Method 1138 mgl. 300 400
13, | Fluonde as | APHALA500 F 1. SPADNS Method 043 mg/l. 1 L3 1
T Nitrane os NG, 1S: 3025 (P-34), Chromotropic Method 108 mgl. 35 No» Relasation
15, [Tron il 1S 3025 (P-631: 2014 (RA:2019) { ot met o No Rcluuuiu_:J

4(\Il !‘.“- LB B

AN ’ B :
;qu@; By |
«| . -//, |

/

www.vardan.co.in

Ph: 0124-4343750/752/753, 9810355569, 9953147268 E-mail: lab@vardan.co.in, bd@vardan.coin Q)
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Laboratory: Plot No. 824, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
IS0 9001 | 1SO 14001 | ISO 45001

\ “Vardan EnvirolLab

Mﬂmu

{ Sample No.: VELAVOS Report Noz VEL/W /2208310005
{ [ | Limits of 18; 10500-2012
. Requirement | Permissible
IS No. | Parameters Test Method | Resulty Units | (Acceptable) | Limitin the
Limit Absence of
Alternate
2 Souree
1. Aluminiom as Al 15: 3025 (1651 2014 (RA:2019) “BLOCULOQ-0.002) | mgl o3 02
17. |BoronasB IS: 3025 (9631 3014 [RA2019) BLOCTLOGDG1) | mel 0.5 EX
18, Total Chromigmas Cr | IS: 3025 (P-63): 2014 (RA2019) SRLOCTOG-0.003) | et 005 No Relavation
19, | Phonolic Compounds APHA, 5530 C. Chlorofoen Exirsetion | SR LOQ-0.0009) ar R
« my | 0 0,002
J (U Oy Methiond
0. I Mineral il | SBEQCLOG-0 1 ¢
! ! Clawse 6 00 IS: 3025 (P-39) \ MRy myl m ! R lu\“
wlaxabion
] { ! e ——
= \\l'l‘:x'sh Detetpertsas | Agncn K, 15, 132808 3025 0-08) | " PLQUALOG008) gl 0} |
2 [ZincasZn 15: 3025 (P-05). 2014 (RA:2019) BLOCULOQ0.01) | my . S0 150
23 [CopperasCa . 15 3023 (P65 010 RA019) | *BLQCTLOQG002) | myl 003 (5
b Mangancse as Mo : 152 3025 (P=65): 2014 (RA2019) "BLQCALOQ0.01 [ mgl [N] 03
35, | Sclonium s Se 15: 3025 (=637, 2014 (RA.2019) *BLOCTLOQDION) | mpl. 001 No Relaxation)|
Table 3 I'a C ing Toxic Sub
2% |CadmiumasCd [ 183025 (P-65) 2011 (RA2019) *BLOTLOO0000) | met. | 0003 No Relavation |
27, Leud ws P'b IS 3025 (105 20LH(RA 2019 | BLOCULOQ002) | mg L. uul No Relayation
28 . | BLQCTO0-0.00) N
Cyanide 3s ON 18 3025 (1-27) SR wig/l. 0.5 &h‘:
¢! won
290 |Arsenicns As 18: 3035 (P-05): 2014 (RA2D19) | CBLOQCTLOQ-0.005) | mg. | 001 | No Relaxation]
30 [Mercury e g 15: 3025 (P-63): 2014 (RA:2019) L'm.u--u YQ-0.0005) | et 000 No Relaxation
Table 4 Bacteriological Quality of Drinking Water ' _yy-
il 15: 15185:2016 I Absent ::;M sl d,“"',:;"f in any
LB 4
3L el Por | Shall it be detectable in an
I1S: 151852016 l Absent Yool 100 ml sumple ’

“Notez= *BLQ- Below Limit of Quantification, **1OG- Limil oF Quantificarion,
“Amendment No 1 i Burie 2015 (L imits of Tron & Anenic) and Amendment No 2 1n Sept 200K (Lamit of Boron & 1S Methud of Totl Coliform & ¥ coly) &
Amendment No 3 o Feb 2021 (Lt of Muneral Otfy

**4find of Repon***

P

.
M,r INYAT
ik el 7

< L M
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mm www.vardan.co.In
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | I1SO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2207160009 Report No.: VEL/S/2207160009
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony. Kankarbagh, Patna, Bihar - 800020 Reporting Date: 2100772022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Casting Yard
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code © VEL/INS/JENV/ISMKOI
Instrument Calibration Status ¢ Calibrated
Date of Monitaring ;1072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : NCO/D.G.- 125 KVA 05
Stack Diameter (m) : 0101
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) : 410
Ambient Temperature - Ta (°C) 1 320
Temperature of Stack Gases - Ts (°C) 1340
Velocity of Stack Gases (m/sec.) 9.81
Flow rate of PM (LPM) 22,0
Flow rate of Gas (LPM) 20
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol IS 11285 & EPA
Parameter Required i As per Work Order
Limits
S.No. | Test Parnmeters Test Method Results Units as Per CPCB
L. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.076 gm/kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.190 gm/kw-hr <0
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No. 01:2018 0.143 gm/kw-hr >
4. | Sulphor Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.076 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.097 gm/kw-hr <).8
6. | Lead (as Pb) APHA, 3™ Edition 303 A (Page-365):2017 *ND mg/Nm”* -

"SOP - Laboratory Standard Operating Procedure.

*ND - Not Detectable.,

20 i}

***End of Report***

www.vardan.co.in

Ph: 0124-4343750/752/753,

9810355569, 9953147268 E-mail: lab@vardan.co.in, bd@vardan.co.in
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“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

ISO 9001 | ISO 14001 | 1SO 45001

Test Report
Sample Number: VEL/S2207160010 Report No.: VEL/S/2207160010
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General lnformation
Sampling Location Steel Yard, Malahi Pakari
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code ¢ VEL/INS/JENV/SMK/01
Instrument Calibration Status ¢ Calibrated
Date of Monitoring : 11072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To ¢ NCO/DG. - 125 KVA -06
Stack Diameter (m) @ 010
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) : 430
Ambient Temperature - Ta (°C) : 20
Temperature of Stack Gases - Ts (°C) : 1380
Velocity of Stack Gases (m/sec.) : 998
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) : 20
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol : 1S 11255 & EPA
Parameter Required : As per Work Order
Parameters Limits
S.No. | Test Test Method Results Units as Per CPCB._|
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.087 gm/kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.197 gm/kw-hr <“4b
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.151 gm/kw-hr '
4. | Sulphur Dioxide (as SO,) I1S: 11255 (P-2), Titrimetric Method, RA: 2003 0,083 gm/kw-hr Not Specified
S. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No, 01:2018 0.099 gm/kw-hr <35
6. | Lead (as Pb) APHA, 3" Edition 303 A (Page-365):2017 *ND mg/Nm’ -

*SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

***End of Report***

www.vardan.co.in
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\

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001
Test Report
Sumple Number: VEL/S2207160011 Report No.: VEL/S/2207160011
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/N6
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020  Reporting Date: 21/0772022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location P-33
Sample Collected By 1 VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code : VEL/INS/ENV/SMRKAI
Instrument Calibration Status ¢ Calibrated
Date of Monitoring 12072022
Meteorological Condition Daring Monitoring ¢ Clear Sky
Stack Attached To = : NCO/D.G. -25KVA -08
Stack Diameter (m) 0001
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) : 300
Ambient Temperature - Ta (°C) 330
Temperature of Stack Gases - Ts (°C) : 1080
Velocity of Stack Gases (m/sec.) : 6,73
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) : 2.0
Sampling Condition : Isokinetic
Control Measure No
Sampling & Analysis Protocol : 1S: 11255 & EPA
Parameter Required © As per Work Order
Limits
S. No. | Test Parnmeters Test Method Results Units as Per CPCB_|
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.022 gm/kw-hr <0.3
2. | Onide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.056 gm/kw-hr <4
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No., 01:2018 0,064 go/kw-hr -
4. | Sulphur Dioxide (as SO,) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.015 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.041 gm/kw-hr <35
6. | Lead (as Pb) APHA, ™ Edition 303 A (Page-365):2017 ND mg/Nm’ -

SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

***End of Report***

www.vardan.co.in
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*Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

1SO 9001 | 1SO 14001 | ISO 45001

Test Report
Sample Number: VEL/S2207160012 Report No.: VEL/S2207160012
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Casting Yard
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used i Stack Monitoring Kit
Instrument Code ¢ VELJINS/ENV/ISMK/01
Instroment Calibration Status : Calibrated
Date of Monitoring 12072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To 2 NCO/D.G, - 200 KVA <10
Stack Diameter (m) © 000
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) L
Ambient Temperature - Ta (°C) : 330
Temperature of Stack Gases - Ts (°C) 140.0
Velocity of Stack Gases (m/sec.) 9.72
Flow rate of PM (LPM) 220
Flow rate of Gas (LPM) : 20
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol : IS: 11255 & EPA
Parameter Required : As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units s Por CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.122 gm/kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0,200 gm/kw-hr <40
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.176 gm/kw-hr '
4. | Sulphor Dioxide (as SO,) 1S: 11258 (P-2), Titrimetric Method, RA: 2003 0.109 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0102 gm/kw-hr <35
6. | Lead (as Pb) APHA, 3" Edition 303 A (Page-365):2017 *ND mg/Nm’ -

*SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

S End of Report***

Nty ._Ad_', b
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| *Vardan EnviroLab

'\

1S0O 9001 | I1SO 14001 | ISO 45001

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

Test Report
Sample Number: VEL/S2207160013 Report No.: VEL/S2207160013
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Casting Yard
Sample Collected By ¢ VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used © Stack Monitoring Kit
Instrument Code : VEL/INSJENVISMKAO1
Instrument Calibration Status ¢ Calibrated
Date of Monitoring 12072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : NCC/D.G. - 200 KVA -1
Stack Diameter (m) 00
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) : 460
Ambient Temperature - Ta (°C) : 330
Temperature of Stack Gases - Ts (°C) ;1480
Velocity of Stack Gases (m/sec.) 1013
Flow rate of PM (LPM) : 220
Flow rate of Gas (LPM) $ &
Sampling Condition :  Isokinetic
Control Measure : No
Sampling & Analysis Protocol o IS: 11255 & EPA
Parameter Required ¢ As per Work Order
S.No. | Test Parameters Test Method Results Units _xr-'”
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0,134 gm/kw-hr «<0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.204 gm/kw-hr <4
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.179 gm/kw-hr £
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0113 gm/kw-hr Not Specified
S. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No, 01:2018 0,108 go/kw-hr <38
6. | Lead (as Pb) APHA, 3 Edition 303 A (Page-365):2017 *ND mg/Nm’ -

SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

Vil | ~ '

***End of Report***

www.vardan.co.in
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\

“*Vardan EnvirolLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

1SO 9001 | 1SO 14001 | 1SO 45001

Test Report
Sample Number: VEL/N2207160014 Report No.: VEL/S2207160014
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Casting Yard
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code : VEL/INS/JENV/SMK/01
Instrament Calibration Status : Calibrated
Date of Monitoring ;12072022
Meteorological Condition During Moaitoring ¢ Clear Sky
Stack Attached To : NCO/DL.G. - 200 KVA <12
Stack Diameter (m) o001
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) : 350
Ambient Temperature - Ta (°C) ¢ 330
Temperature of Stack Gases - Ts (°C) : 1500
Velocity of Stack Gases (m/sec.) ¢ 1182
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) ) 7
Sampling Condition ¢ Isokinetic
Control Measure : No
Sampling & Analysis Protocol oIS 11255 & EPA
Parameter Required i As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units a3 Per CPCB_|
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.140 gm/Kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.223 gm/kw-hr <40
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No, 01:2018 0.200 gm/kw-hr ’
4. | Sulphur Dioxide (as SO,) IS: 11258 (P-2), Titrimetric Method, RA: 2003 019 gm/kw-hr Not Specified
& | Carbon Monoxide (as CO) *SOP, SP-74, Issue No, 01:2018 0115 gm/kw-hr <35
6. | Lead (as Pb) APHA, 3 Edition 303 A (Page-365):2017 ND mg/Nm’ -

*SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

“**End of Report***

www.vardan.co.in
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“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

ISO 9001 | 1SO 14001 | ISO 45001

Sample Number:
Name & Address of the Party:

M/s NCC Limited

Test Report

VEL/S/2207160015

Report No.:
Format No.:

VEL/S2207160015
7.8 F-03

(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-

MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 2110772022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location : Casting Yard
Sample Collected By :  VEL Representative (Mr, Virendra Pandey)
Sampling Equipment Used i Stack Monitoring Kit
lostrument Code : VEL/INS/ENV/ISMK/O1
Instrument Calibration States : Calibrated
Date of Monitering : 12072022
Meteorological Condition During Monitoring : Clear Sky
Stack Attached To : NCO/D.G. - ISKVA -4
Stack Diameter (m) 0401
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) HEE I K
Ambient Temperature - Ta (°C) ERRR X
Temperature of Stack Gases - Ts ("C) 1100
Velocity of Stack Gases (m/sec.) : 623
Flow rate of PM (LPM) : 220
Flow rate of Gas (LPM) ¢ 20
Sampling Condition :  Isokinetic
Control Measure : No
Sampling & Analysis Protocol s IS 11255 & EPA
Parameter Required : As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units e
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.023 go/kw-hr <0.3
1. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.046 gm/kw-hr <“7
3. | Total Hydrocarbon (as HO) "SOP, SP-194, Issue No. 01:2018 0045 g/ kw-hr :
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.027 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No, 01:2018 0,066 gm/kw-hr <).S
6. | Lead (as Pb) APHA, 3" Edition 303 A (Page-365):2017 “ND mg/Nm’ -

"SOP - Laboratory Standard (
*ND - Not Detectable.

Iperating Procedure.

“**End of Report***
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | 1SO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2207160016 Report No.: VEL/S2207160016
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/N6
D-24, P.C. Colony, Kankarbagh, Patng, Bihar - 800020  Reporting Date: 2100772022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location P-100
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code ¢ VEL/INSENV/SMR/OI
Instrument Calibration Status ¢ Calibrated
Date of Monitoring 12072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : NCO/D.G. - 125 KVA <17
Stack Diameter (m) 0101
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) : 360
Ambient Temperature - Ta (°C) B R}
Temperature of Stack Gases - Ts (°C) 1240
Velocity of Stack Gases (m/sec.) : 885
Flow rate of PM (LPM) : 220
Flow rate of Gas (LPM) : 20
Sampling Condition Isokinetic
Control Measure No
Sampling & Analysis Protocol : ISI 1255 & EPA
Parameter Required i As per Work Order
Limits
S. No. | Test Parameters Test Method Results Units s Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.098 gm/kw-hr <02
2. | Onxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.202 gm/kw-hr “0
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.167 gm/kw-hr
4. | Sulphur Dioxide (as SO,) I1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.100 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.081 wm/kw-hr <)5
6. | Lead (as Pb) APHA, 3™ Edition 303 A (Page-365):2017 *ND mgNm’ -

*SOP - Labaratory Standard Operating Procedure.
*ND - Not Detectable.

***End of Report***

www.vardan.co.in
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Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | I1SO 14001 | ISO 45001
Test Report
Sample Number; VEL/S2207160017 Report No.: VEL/S2207160017
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patoa 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patoa, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Steel Yard, ISBT
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code ¢ VEL/INS/JENV/SMK/MO1L
Instrument Calibration Status ¢ Calibrated
Date of Monitoring 130772022
Meteorological Condition During Monitoring Clear Sky
Stack Attached To : NCO/D.G. - 625 KVA 226
Stack Diameter (m) o0
Stack Height (m) : 90
Make of Stack i MS
Sampling Duration (Minutes) 1 390
Ambient Temperature - Ta (°C) : 330
Temperature of Stack Gases - Ts (°C) ¢ 160
Velocity of Stack Gases (m/sec.) A A L
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) : 2.0
Sampling Condition ¢ Isokinetic
Control Measure : No
Sampling & Analysis Protocol ©OIS: 11255 & EPA
Parameter Required i As per Work Order
S.No. | Test Parameters Test Method Results Units - Limits |
1. | Parti Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.041 gm/kw-hr «<0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.067 gm/kw-hr <4
3. | Total Hydrocarbon (as HC) 'SOP, SP-194, Issue No., 01:2018 0,079 gm/kw-hr :
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.036 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.061 gm/kw-hr <)5
6. | Lead (as Pb) APHA, 3" Edition 303 A (Page-365):2017 ND mg/Nm’ -

*SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

“**End of Report***
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IS0 9001 | ISO 14001 | ISO 45001

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

Test Report
Sample Number: VEL/S2207160018 Report No.: VEL/S2207160018
Name & Address of the Party:  M/s NCC Limited Format No.: 78 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Pataa, Bihar - 800020  Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Casting Yard
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code : VEL/INSENV/SMK/O1
Instrument Calibration Status : Calibrated
Date of Monitoring : 13072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : NCO/D.G. - 125 KVA 227
Stack Diameter (m) L0001
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) Ha S X
Ambient Temperature - Ta (°C) BN LK
Temperature of Stack Gases - Ts (°C) 1 1420
Velocity of Stack Gases (m/sec.) : 9.07
Flow rate of PM (LPM) 220
Flow rate of Gas (LPM) : 20
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol IS 1255 & EPA
Parameter Required S As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units as Per CPCB_|
1. | Particulate Matter (us PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.084 gm/kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.177 gm/kw-hr <49
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No, 01:2018 0.130 gm/kw-hr
4. | Sulphur Dioxide (as SO,) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.031 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.089 gm/kw-hr <35
6. | Lead (as Pb) APHA, 3™ Edition 303 A (Page-365):2017 ND mg/Nm’ -

*SOP - Laboratory Standard Operating Procedure,
*ND < Not Detectable.

***End of Report***
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1SO 9001 | 1SO 14001 | 1SO 45001

Test Report
Sample Number: VEL/S/2207160019 Report No.: VEL/S/2207160019
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patnn 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21/07/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
Geaeral Information
Sampling Location P33
Sample Collected By :  VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used : Stack Monitoring Kit
Instrument Code ¢ VEL/INS/ENV/SMK/O1
Instrument Calibration Status ¢ Calibrated
Date of Monitoring : 13072022
Meteorological Condition During Monitoring : Clear Sky
Stack Attached To : NCO/D.G. - 125 KVA 228
Stack Diameter (m) :o01m
Stack Height (m) : 90
Make of Stack : MS
Sampling Duration (Minutes) : M0
Ambient Temperature - Ta (°C) R R X
Temperature of Stack Gases - Ts (°C) 138.0
Velocity of Stack Gases (m/sec.) 8.52
Flow rate of PM (LPM) 22.0
Flow rate of Gas (LPM) 2.0
Sampling Condition ¢ Isokinetic
Control Measure : No
Sampling & Analysis Protocol pOIS: 11255 & EPA
Parameter Required i As per Work Order
Limits
S.No. | Test Parameters Test Method Results Units e
L. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.106 gm/kw-hr <02
2. | Onide of Nitrogen (as NO,) | 1S: 11255 (P-7), Colorimetric Method, RA: 2012 0.185 gm/kw-hr <40
3. | Total Hydrocarbon (as HC) “SOP, SP-194, Issue No. 01:2018 0.135 gm/kw-hr i
4. | Sulphur Dioxide (as SO,) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.042 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.092 gm/kw-hr <).S
6. | Lead (as Pb) APHA, 3" Edition 303 A (Page-365):2017 *ND my/Nm" -

*SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

“**End of Report***
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1SO 9001 | 1SO 14001 | 1SO 45001

Test Report
Sample Number: VEL/S2207160020 Report Nou: VEL/S2207160020
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020 Reporting Date: 21007/2022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
Geaeral Information
Sampling Location Casting Yard
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/INS/ENV/SMK/MO1
Iastrument Calibration Status Calibrated
Date of Monitoring 130772022
Meteorological Condition During Monitoring Clear Sky
Stack Attached To : NCO/D.G. - 125 KVA 230
Stack Diameter (m) :o0001
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) F X )
Ambient Temperature - Ta (°C) i 330
Temperature of Stack Gases - Ts (°C) ¢ 1400
Velocity of Stack Gases (m/sec.) : 876
Flow rate of PM (LPM) : 210
Flow rate of Gas (LPM) 2 29
Sampling Condition ¢ Isokinetic
Control Measure : No
Sampling & Analysis Protocol tOIS: 11255 & EPA
Parameter Required ¢ As per Work Order
S.No. | Test Parameters Test Method Results Units Limits 5
as Per CPCB_|
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.109 gm/kw-hr «<0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.192 gm/kw-hr <40
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No, 01:2018 0.147 gm/kw-hr '
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.048 gm/kw-hr Not Specified
S, | Carbon Monoxide (as CO) "SOP, SP-74, Issue No, 01:2018 0.094 gm/kw-hr <35
6. | Lead (as Pb) APHA, 3 Edition 303 A (Page-365):2017 *ND mg/Nm' -

"SOP - Laboratory Standard Operating Procedure.
*ND - Not Detectable.

***End of Report***
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*Vardan EnviroLab
‘ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | 1SO 14001 | I1SO 45001
Test Report
Sample Number: VEL/S2207160021 Report No.: VEL/S2207160021
Name & Address of the Party:  M/s NCC Limited Format No.: 7.8 F-03
(Formerly Nagarjuna Construction Company Limited) Party Reference No.: NCC/MRTS/2020-
MRTS Project Office, Patna 2021/WO/16
D-24, P.C. Colony, Kankarbagh, Patna, Bihar - 800020  Reporting Date: 210772022
Period of Analysis:  16/07/2022-21/07/2022
Receipt Date: 16/07/2022
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location : Casting Yard
Sample Collected By :  VEL Represeatative (Mr. Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code : VEL/INSENV/SMK/MOI
lnstrument Calibration Status ¢ Calibrated
Date of Monitoring : 13072022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : NCO/DLG. - 500 KVA -32
Stack Diameter (m) :0am
Stack Height (m) : 9.0
Make of Stack : MS
Sampling Duration (Minutes) : 460
Ambient Temperature - Ta (°C) i 330
Temperature of Stack Gases - Ts (°C) 178.0
Velocity of Stack Gases (m/sec.) 12.37
Flow rate of PM (LPM) 22,0
Flow rate of Gas (LPM) 20
Sampling Condition ¢ Isokinetic
Control Measure No
Sampling & Analysis Protocol IS: 11255 & EPA
Parameter Required As per Work Order
S.No. | Test Parameters Test Method Results Units Limits
\ as Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.236 gm/kw-hr “0.2
2. | Oxide of Nitrogen (as NO,) | 1S: 11255 (P-7), Colorimetric Method, RA: 2012 0.187 gm/kw-hr <40
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No, 01:2018 0.156 gm/kw-hr i
4. | Sulphur Dioxide (as SO,) IS: 11258 (P-2), Titrimetric Method, RA: 2003 0.130 go/kw-hr Not Specified
S. | Carbon Monoxide (as CO) “SOP, SP-74, Issue No, 01:2018 0.107 gm/kw-hr <}5
6. | Lead (as Pb) APHA, 3 Edition 303 A (Page-365):2017 “ND mg/Nm' -

SOP - Laboratory Standard Operating Procedure,
*ND -~ Not Detectable.

***End of Report***
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*Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2206270008 Report No.: VEL/S/2206270008
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Gandhi Maidan
Sample Collected By :  VEL Representative (Mr, Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code ¢ VEL/INS/ENV/SMKN!
Instrument Calibration Status ¢ Calibrated
Date of Monitoring 24/06/2022
Metearological Condition During Monitoring i Clear Sky
Stack Attached To : D.G.Set-1 (625 KVA)
Make of Stack : MS
Sampling Duration (Minutes) : 360
Ambient Temperature - Ta (°C) T M0
Temperature of Stack Gases - Ts (°C) 130
Velocity of Stack Gases (m/sec.) 1 19.40
Flow rate of PM (LPM) : 270
Flow rate of Gas (LPM) 2.0
Sampling Condition Isokinetic
Control Measure No
Sampling & Analysis Protocol : IS: 11255 & EPA
Parameter Required i As per Work Order
Limits
S.No, | Fest Purameters Test Method Results Units a3 Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method. RA: 2003 0.051 gov/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | 1S: 11255 (P-7), Colorimetric Method, RA: 2012 0.175 gm/kw-hr “s
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No. 01:2018 0.121 gm/kw-hr
4. | Sulphur Dioxide (as SO;) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.027 gm/kw-hr Not Specified
S. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No. 01:2018 0.082 gm/kw-hr <35

*SOP - Laboratory Standard Operating Procedure,

IR N R
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Preparatory Survey on Patna Metro Rail Project Attachments
*Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | ISO 14001 | ISO 45001
Test Report
Sample Number: VEL/S/2206270009 Report No.: VEL/S2206270009
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patoa, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Gandhi Maidan
Sample Collected By :  VEL Representative (Mr, Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code i VEUINS/ENVISMK/O1
Instrument Calibration Status i Calibrated
Date of Monitoring T 240062022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : D.G.Set-2(125 KVA)
Make of Stack 1 MS
Sampling Duration (Minutes) : 400
Ambient Temperature - Ta (°C) E R X1 )
Temperature of Stack Gases - Ts (°C) 118.0
Velocity of Stack Gases (m/sec.) : 2024
Flow rate of PM (LPM) . 250
Flow rate of Gas (LPM) b 4
Sampling Condition :  Isokinetic
Control Measure No
Sampling & Analysis Protocol IS: 11255 & EPA
Parameter Required As per Work Order
S.No. | Test Parameters Test Method Results Units - Mm
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.054 gm/kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | 1S: 11255 (P-7), Colorimetric Method, RA: 2012 0.168 gm/kw-hr 240
3. | Total Hydrocarbon (as HC) “SOP, SP-194, Issue No. 01:2018 0.127 gm/kw-hr 3
4. | Sulphur Dioxide (as SO;) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.032 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No. 01:2018 0.078 gm/kw-hr <35
*SOP - Laboratory durd Op g P d

i L)
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1SO 9001 | 1SO 14001 | I1SO 45001

Test Report
Sample Number: VEL/S/2206270010 Report No.: VEL/S/2206270010
Name & Address of the Party: ~ M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2ZIMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General [nformation
Sampling Location Moin Ul Haq Stadium
Sample Collected By :  VEL Representative (Mr, Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code ¢ VEL/INS/IENVISMK/O1
Instrument Calibration Status ¢ Calibrated
Date of Monitoring : 24062022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : D.G. Set -3 (625 KVA)
Make of Stack : MS
Sampling Duration (Minutes) : 350
Ambient Temperature - Ta (°C) i 330
Temperature of Stack Gases - Ts (°C) 112.0
Velocity of Stack Gases (m/sec.) 19.49
Flow rate of PM (LPM) 28.0
Flow rate of Gas (LPM) 2.0
Sampling Condition :  Isokinetic
Control Measure : No
Sampling & Analysis Protocol : IS: 11255 & EPA
Parameter Required i As per Work Order
S.No. | Test Parameters Test Method Results Units Limits
a3 Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.060 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.151 gm/kw-hr “q
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No. 01:2018 0.130 gm/kw-hr
4. | Sulphur Dioxide (as SO,) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.036 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) 'SOP, SP-74, Issue No. 01:2018 0.080 gm/kw-hr <35

"SOP - Laboratory Standard Operating Procedure.
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Preparatory Survey on Patna Metro Rail Project Attachments
*Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | ISO 14001 | 1SO 45001
Test Report
Sumple Number: VEL/S/2206270011 Report No.: VEL/S/2206270011
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Moin Ul Haq Stadium
Sample Collected By ¢ VEL Representative (Mr, Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code ¢ VEL/INS/ENV/ISMKAOL
Instrument Calibration Status : Calibrated
Date of Monitoring : 24/06/2022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : D.G, Set-4 (125 KVA)
Make of Stack : MS
Sampling Duration (Minutes) : 380
Ambient Temperature - Ta (°C) 330
Temperature of Stack Gases - Ts (°C) 117.0
Velocity of Stack Gases (m/sec.) ¢ 18.20
Flow rate of PM (LPM) 1 260
Flow rate of Gas (LPM) : 20
Sampling Condition ¢ Isokinetic
Control Measure : No
Sampling & Analysis Protocol IS: 11255 & EPA
Parameter Required As per Work Order
Y Limits
S.No. | Test Parameters Test Method Results Units - Par
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.049 gm/kw-hr <0.2
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.166 gm/kw-hr %4
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No. 01:2018 0.133 gm/kw-hr i
4. | Sulphur Dioxide (as SO;) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.039 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) 'SOP, SP-74, Issue No. 01:2018 0.068 gm/kw-hr <35

*SOP - Laboratory Standard Operating Procedure.
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1SO 9001 | 1SO 14001 | 1SO 45001

Test Report
Sample Number: VEL/S/2206270012 Report No.: VEL/S/2206270012
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bibar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Moin Ul Haq Stadium
Sample Collected By :  VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code i VEW/INS/ENVISMK/O1
Instrument Calibration Status ¢ Calibrated
Date of Monitoring : 240672022
Meteorological Condition During Monitoring i Clear Sky
Stack Attached To : D.G.Set-5(7.5 KVA) (LM-03)
Make of Stack : MS
Sampling Duration (Minutes) : 410
Ambient Temperature - Ta (°C) T 340
Temperature of Stack Gases - Ts (°C) 118.0
Velocity of Stack Gases (m/sec.) 18.92
Flow rate of PM (LPM) 240
Flow rate of Gas (LPM) 2.0
Sampling Condition :  [Isokinetic
Control Measure : No
Sampling & Analysis Protocol : IS: 11255 & EPA
Parameter Required As per Work Order
: Limits
§.No. | Test Parameters Test Method Results Units as Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.056 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.174 gm/kw-hr <4
3. | Total Hydrocarbon (as HC) “SOP, SP-194, Issue No. 01:2018 0.125 gm/kw-hr g
4. | Sulphur Dioxide (as SO,) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.028 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No. 01:2018 0.066 gm/kw-hr <35
*SOP - Laboratory Standard Operating P dure,
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
? 1SO 9001 | ISO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2206270013 Report No.: VEL/S/2206270013
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: T8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Moin Ul Haq Stadium
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/INS/ENV/SMKAO1L
Instrument Calibration Status Calibrated
Date of Monitoring 24/06/2022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : D.G. Set -6 (7.5 KVA) (LM-04)
Make of Stack 1 MS
Sampling Duration (Minutes) : 410
Ambient Temperature - Ta (°C) + 330
Temperature of Stack Gases - Ts (°C) 119.0
Velocity of Stack Gases (m/sec.) 17.04
Flow rate of PM (LPM) 24.0
Flow rate of Gas (LPM) 2.0
Sampling Condition Isokinetic
Control Measure No
Sampling & Analysis Protocol + IS 11255 & EPA
Parameter Required * As per Work Order
S.No. | Test Parameters Test Method Results Units Limits
s Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.063 gm/kw-hr <03
2. | Oxide of Nitrogen (as NO,) | 1S: 11255 (P-7), Colorimetric Method, RA: 2012 0,180 go/kw-hr “47
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No. 01:2018 0.141 gm/kw-hr i
4, | Sulphur Dioxide (as SO,) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.031 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) *SOP. SP-74, Issue No. 01:2018 0.073 gm/kw-hr <35

“SOP - Laboratory Standard Operating Procedure.

1 R
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
» I1SO 9001 | 1SO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2206270014 Report No.: VEL/S/2206270014
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 78 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor. Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patoa, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Malahi Pakari
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/INS/ENV/ISMRK/01
Instrument Calibration Status Calibrated
Date of Monitoring 24/06:2022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : D.G. Set -7 (7.5 KVA) (LM-02)
Make of Stack @ MS
Sampling Duration (Minutes) 1 43.0
Ambient Temperature - Ta (°C) 300
Temperature of Stack Gases - Ts (°C) : 1170
Velocity of Stack Gases (m/sec.) : 1587
Flow rate of PM (LPM) 3 23.04
Flow rate of Gas (LPM) v 2.0
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol ;IS 11285 & EPA
Parameter Required i As per Work Order
S.No. | Test Parameters Test Method Results Units Limits
as Per CPCB
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetri¢c Method, RA: 2003 0.055 gm/kw-hr <03
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.179 gm/kw-hr 41
3. | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No, 01:2018 0.137 gm/kw-hr v
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.043 gm/kw-hr Not Specified
S. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No. 01:2018 0.077 gm/kw-hr <35

SOP - Laboratory S

d Operating P

Ll
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
" 1SO 9001 | 1SO 14001 | ISO 45001
Test Report
Sample Number: VEL/S2206270015 Report No.: VEL/S/2206270015
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2ZIMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patoa, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Rajendra Nagar
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/INSJENVISMK/01
Instrument Calibration Status Calibrated
Date of Monitoring 15/06/2022
Meteorological Condition During Monitoring Clear Sky
Stack Attached To : DG, Set -8 (7.5 KVA) (LM-05)
Make of Stack : MS
Sampling Duration (Minutes) : 430
Ambient Temperature - Ta (°C) 130
Temperature of Stack Gases - Ts (°C) : 1180
Velocity of Stack Gases (m/sec.) : 1681
Flow rate of PM (LPM) s 230
Flow rate of Gas (LPM) : 2.0
Sampling Condition : Isokinetic
Control Measure : No
Sampling & Analysis Protocol : IS: 11285 & EPA
Parameter Required i As per Work Order
S.No, | Test Parameters Test Method Results Units gr_«m'
1, | Particulate Matter (as PM) | 1S: 11255 (P-1), Gravimetric Method, RA: 2003 0.064 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method. RA: 2012 0.165 gm/kw-hr %44
3. | Total Hydrocarbon (as HC) "SOP. SP-194, tssuc No, 01:2018 0.123 gm/kw-hr ¥
4. | Sulphur Dioxide (as SO;) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.052 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No. 01:2018 0.067 gm/kw-hr <)5

SOP - Lab y Stand

d Opernting Proced

L
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Preparatory Survey on Patna Metro Rail Project Attachments
*Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001
Test Re
Sample Number: VEL/S/2206270016 Report No.: VEL/S2206270016
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: T8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location PMCH
Sample Collected By : VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used ¢ Stack Monitoring Kit
Instrument Code ¢ VEL/JINS/ENV/ISMK/O1
Instrument Calibration Status ¢ Calibrated
Date of Monitoring 250062022
Meteorological Condition During Monitoring ¢ Clear Sky
Stack Attached To : D.G, Set -9 (10 KVA) (LM-06)
Make of Stack 1 MS
Sampling Duration (Minutes) : 410
Ambient Temperature - Ta (°C) i 320
Temperature of Stack Gases - Ts (°C) 112.0
Velocity of Stack Gases (m/sec.) : 16,50
Flow rate of PM (LPM) 1 240
Flow rate of Gas (LPM) 2.0
Sampling Condition : lIsokinetic
Control Measure : No
Sampling & Analysis Protocol IS: 11255 & EPA
Parameter Required As per Work Order
S. No. | Test Parameters Test Method Results Units & MM'CPCD
1. | Particulnte Matter (as PM) | 1S: 11255 (P-1), Gravimetric Method, RA: 2003 0.082 gm/kw-hr <03
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.162 gm/kw-hr Ay
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.126 gm/kw-hr ¥
4. | Sulphur Dioxide (as SO;) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.033 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) *SOP, SP-74, Issue No. 01:2018 0.069 gm/kw-hr <35

*SOP - Luboratory Standard Operating Procedure.
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Preparatory Survey on Patna Metro Rail Project Attachments
"Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
: 1SO 9001 | 1SO 14001 | 1SO 45001
Test Report
Sample Number: VEL/S2206270017 Report No.: VEL/S/2206270017
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2 Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022

Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patoa, Bihar Receipt Date: 27/106/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Patna University
Sample Collected By VEL Representative (Mr, Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/INS/ENV/SMK/O1
Instrument Calibration Status Calibrated
Date of Monitoring T 2800672022
Meteorological Condition During Monitoring + Clear Sky
Stack Attached To : D.G. Set - 10 (10 KVA) (LM-07)
Make of Stack ;' MS
Sampling Duration (Minutes) ;420
Ambient Temperature - Ta (°C) X}
Temperature of Stack Gases - Ts (°C) 114.0
Velocity of Stack Gases (m/sec.) 19.40
Flow rate of PM (LPM) 24.0
Flow rate of Gas (LPM) 2.0
Sampling Condition :  IsoKinetic
Control Measure : No
Sampling & Analysis Protocol IS 11258 & EPA
Parameter Required ¢ As per Work Order
S.No. | Test Parameters Test Method Results Units Limits
as Per CPCB
I. | Particulate Matter (as PM) | [S: 11255 (P-1), Gravimetric Method, RA: 2003 0.078 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0,158 gm/kw-hr 4
3. | Total Hydrocarbon (as HC) "SOP, SP-194, ssue No. 01:2018 0.136 gm/kw-hr i
4. | Sulphur Dioxide (as SO;) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.041 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) “SOP. SP-74, Issue No. 01:2018 0.058 gm/kw-hr <35

*SOP - Laboratary S

d Operating Procedure.
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnvirolLab
\ Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | ISO 14001 | ISO 45001
Test Report
Sample Number: VEL/S/2206270018 Report No.: VEL/S/2206270018
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bihar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Akashwani
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/ANS/ENV/SMR/O1
Instrument Calibration Status Calibrated
Date of Monitoring 1 2500672022
Meteorological Condition During Monitoring i Clear Sky
Stack Attached To : D.G.Set =11 (7.5 KVA) (LM-08)
Make of Stack : MS
Sampling Duration (Minutes) : 410
Ambient Temperature - Ta (°C) 1360
Temperature of Stack Gases - Ts (°C) 118.0
Velocity of Stack Gases (m/sec,) : 16,89
Flow rate of PM (LPM) t 240
Flow rate of Gas (LPM) 120
Sampling Condition Isokinetic
Control Measure No
Sampling & Analysis Protocol 1S: 11255 & EPA
Parameter Required As per Work Order
- - I | Limits
S.No. | Test Parameters Test Method Results Units & e Coch
1. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.075 gm/kw-hr <0.3
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0.156 gm/kw-hr <47
A | Total Hydrocarbon (as HC) "SOP, SP-194, Issue No. 01:2018 0.143 gm/kw-hr >
4. | Sulphur Dioxide (as SO,) IS: 11255 (P-2), Titrimetric Method, RA: 2003 0.050 gm/kw-hr Not Specified
S, | Carbon Monoxide (as CO) *SOP, SP-74, Issue No, 01:2018 0.063 gm/kw-hr <35

*SOP - Laboratory Stand

d Operating Proced:
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
\ Laboratory: Plot No. 82A, Sector - S, IMT Manesar, Gurugram - 122051 (Haryana)
3 1SO 9001 | ISO 14001 | ISO 45001
Test Report
Sample Number: VEL/S/2206270019 Report No.: VEL/S/2206270019
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna UG, Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2" Floor, Muratlal Prakash Tower, Reporting Date: 30/06/2022
Veer Kunwar Singh Chowk, Period of Analysis:  27/06/2022-30/06/2022
Keshri Nagar, Nalapar, Patna, Bibar Receipt Date: 27/06/2022
Pin Code - 800024
Sample Description: STACK EMISSION MONITORING
General Information
Sampling Location Rajiv Nagar DG Room
Sample Collected By VEL Representative (Mr. Virendra Pandey)
Sampling Equipment Used Stack Monitoring Kit
Instrument Code VEL/INS/ENV/SMK/OI
Instrument Calibration Status Calibrated
Date of Monitoring : 25/06/2022
Meteorological Condition During Monitoring + Clear Sky
Stack Attached To : D.G.Set - 12 (62.5 KVA)
Make of Stack : MS
Sampling Duration (Minutes) : 360
Ambient Temperature - Ta (°C) : 30
Temperature of Stack Gases - Ts (°C) ;1200
Velocity of Stack Gases (m/sec.) 1930
Flow rate of PM (LPM) 1 270
Flow rate of Gas (LPM) Col =
Sampling Condition : lsokinetic
Control Measure : No
Sampling & Analysis Protocol + IS: 11255 &K EPA
Parameter Required As per Work Order
S.No. | Test Parameters Test Method Results Units Limits
as Per CPCB
I. | Particulate Matter (as PM) | IS: 11255 (P-1), Gravimetric Method, RA: 2003 0.070 gm/kw-hr <03
2. | Oxide of Nitrogen (as NO,) | IS: 11255 (P-7), Colorimetric Method, RA: 2012 0171 gm/kw-hr i
3. | Total Hydrocarbon (as HC) *SOP, SP-194, Issue No. 01:2018 0.138 gm/kw-hr §
4. | Sulpbur Dioxide (as SO;) 1S: 11255 (P-2), Titrimetric Method, RA: 2003 0.057 gm/kw-hr Not Specified
5. | Carbon Monoxide (as CO) "SOP, SP-74, Issue No. 01:2018 0.079 go/kw-hr <35

*SOP - Laboratory Standsrd Operating Procedure.
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001

Sample Number: VEL/W2207010003 Report No.: VELAW/2207010003
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna UG, Metro-PC-03 Project Office, Party Reference No.: LE2ZIMAFS
2™ Floor. Muratial Prakash Tower, Reporting Date: 09072022
Veer Kunwar Singh Chowk, Period of Analysis: 01/07/2022 to 090772022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 01072022
Sampling Date: 270672022
Sample Description: Ground Water Sample Sumpling Quantity: 2 Lirs, + 2 Ltrs, + 1 Ltry, + 250 ml
Location: Moin Ul Haq Stadium Sampling Type: Grab
Sample Collected By: VEL Repr (Mr. Awadesh) Preservation: Tee Box
Sampling and Analysis Protocol: ~ APHA 23" Edition 2017 & 18: 3025 Parameter Required:  As per Work Order
Limits of IS: 10500-2012
: Fe R Permissible
S. No. | Parameters Test Method Results Units Requirement | Limit in the
(Aceeptable | Absence of
3 Limit) Alternate
s __Source |
Table | Organoleptic and Physical Parameters
F pH (21 25°C) APHA. 4500 H'B, Electrometric Method 704 - 6.5w8.5 No Relaxation
2 Colour APHAL 2120 B, Visual Comparison Method *BLO(**LOQ-1.0) Hazen s 15
3 Turbidity APHA. 2130 B, Nephlelometric Method *BLOQC**LOQ-1.0) NTU | s
4 Odour APHA. 2150 B, Threshold Odour Method Agreeable - Agreeable Agreeable
S, [Tase T | APHA. 2160 B. Threshold Test Method Agreeable - Agrecable Agreeable
6 Total Dissolved Solids APHA. 2540 ( X (:r;.n-ivm:lnc Method IR0 myl | 300 2000
Table 2 General Parameters € ';n;;:nTu; Sutwtances Undesirable in Fxcessive Amounts e
7 APHA. 3500 Ca B EDTA Titrimetric 7126 ;
Calcium as Ca mg'l 75 200
Method
8. Total Alkalinity as CaCO,| APHA, 2320 B. Turimetric Method 267.25 mp/L 200 600
Chioride as C1 APHA, 4500 C1B, Argentometric Method 62,14 mg/l. 250 1000
10, | Magnesium as Mg APHA, 3500 Mg B, Calculation Method 27.16 mg/l. 30 100
11, | Total Hardness as CaCO, | APHA. 2340 C, EDTA Titrimetric Method 289.56 mp/l 200 600
12 |Sulphate as SO, APHA, 4500 E, Turbidimetric Method 1548 mg/l 200 400
13, | Fluoride as F APHA, 4500 F D, SPADNS Method 034 mp/l. 1.0 1.5
14, | Nitrate as NO, IS: 3025 (P-34), Chromotropic Method 16.89 mg/l a8 No Relaxation
1S, |lron as Fe IS: 3025 (P-65): 2014 (RA;2019) 0.21 mp/l 1.0 No Relaxation
16 Aluminium as Al 1S: 3025 (P-65): 2014 (RA:2019) *HLOQ*LOQ-0.002) my/l. 003 0.2
17. |Boronas B IS: 3028 (P-65). 2014 (RA:2019) *BLO(**LOQ-0.01) myg/l. 0.5 24
. o .. ——
I8 IS: 3025 (P-65). 2014 (RA:2019) *BLOCLOQ-0.01) mg/l, %N q,:' Relaxation
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Preparatory Survey on Patna Metro Rail Project Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | I1SO 14001 | 1SO 45001

Sample No.: VEL/W/2207010003 Report No.: VELAY/2207010003
1S: 1
: 3 Requirement | Permissible
S.No. | Parameters Test Method Results Units | (Adceptable) | Limit in the
Limit Absence of
At
Source
19. | Phenolic Compounds *BLQ(**LOQ-0.0004)
APHA, 5330 C. Chloroform Extraction Method mg/l. 0.001 0.002
(CHOH)
20. |Mineral O - *BLO(*LOQ-01
Clause 6 0f IS: 3025 (P-39) ~ ezl mgil 1.0 o
Relaxation
21 mww Annex KIS 13428/18: 3025 (P-68) *BLOCTLOQ-008) | 0.2 1.0
. I LA R, | o =
22 |[ZmcasZn 1S 3025 (1-65): 2014 (RA-2019) SBLQUC*LOQ-0.01) I mel 50 150
23 [CopperasCu IS 3025 (P-65): 2014 (RA.2019) TBLOCTLOQG-0002) | mgl 0.05 15
24. | Mangancse ss Mn 1S: 3025 (P-65): 2014 (RA-2019) *BLQUCLOQ-0.01) | mgil. [N] 0.3
25 Selenium as Se 15: 3025 (P-65): 2014 (RA:2019) *BLOCT*LOQ-0.001) | mg/l 0.01 No Relaxation:
Table 3 Parameters Concerning Toxic Substances
26. | Cadmium as Cd 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.002) [ mg/L 0.003 No Relaxation
27, |[LeaduasPb 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.002) | mg/l. 001 No Relaxation
2% SBLQ(*LOQ-0.02) N
Cyanide as ON 1S: 3025 (P-27) TR meil. 008 i
Reluxation
29, |Arscnicas As 1S: 3025 (P-65): 2014 (RA:2019) *BLQC**LOQ-0.005) | mg/l. 0.01 No Relaxation
30, | Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.0005)| mg/l. 0.001 No Relaxati
Table 4 Bacteriological Quality of Drinking Water
- T i Per =
[, IS: 15185:2016 Absent Shall not be detectable in any
100m1 100 mi sample
2 E. coli Per Shall not be detectable in an,
1S 15185:2016 Absent it 100 m ,,,,,,,;: v
n

Note:- *BLOQ- Behow Limit of Quantification. **10Q- Limit of Quantification
“Amendment No | m June 2015 (Limits of fron & Arsensc i and Amerdment No 2 in Sept. 200K ( Limat of Boron & 1S Method of Total Coliform & £ coli) &
Amcnciment No 3w Feb 221 (Lt of Maneral (M)

***End of Report***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

: Plot No, 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | 1SO 45001

Test Report

Sample Number: VEL/W2207010004 Report No: VEL/W2207010004
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Purty Reference No: LE2IMAFS
2™ Floor. Muratlal Prakash Tower, Reporting Date: 090772022
Veer Kunwar Singh Chowk, Period of Analssis: 01072022 to 090772022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 01072022
Sampling Date: 2706/2022
Sample Description: Ground Water Sample Sumpling Quantity: 2 Lars. + 2 Laes. + 1 Ltes, + 250 ml
Location: Patna University Sampling Type: Grab
Sample Collected By: VEL Rep {Mr. Awadesh) Preservation: Ice Box
Sampling and Analysis Protocol: — APHA 23" Edition 2017 & 1S: 3025 Parameter Required:  As per Work Order
e s of 1S
S.No. | Parameters Test Method Results Units Requirement
(Acceptable
Limit)
Table | Organoleptic and Physical Parameters
I pH (at 25°C) APHA, 4500 H'B, Electrometric Method .12 - 65108.5 No Relaxation
R Colour AFHA, 2120 B, Visual Comparison Method *BLO(**LOQ-1.0) Hazen s 15
3 Turbidity APHA, 2130 B, Nephlelometric Method *BLOC**LOQ-1.0) NTU | ]
4 Odour APHA. 2150 B, Threshold Odour Method Agrecable - Agreeable Agrecable
S, |Tase APHA. 160 B. Threshold Test Method Agrecable ~ | Aprecable Agrecable |
6| Total Dissolved Solids | APHA 2530 (. Giravimetric Mcthod T a06.00 mgl | S00 2000
Table 2 General Parameters Concerning Substances | ndesirable in Excessive Amounts ‘
7 [ APHATSS00 Ca B, FDTA Titrimetric 76047
Calcium as Ca mg/l 75 200
Method
Total Alkalinity a5 CaC'0),| APHA. 2320 B, Titnmetric Method 25847 mg/l, 200 600
Chloride as C1 APHA, 4500 C1 B, Argentometric Method 58.74 my/l. 250 1000
10. | Magnesium as Mg APHA, 3500 Mg B, Calculation Method 16.00 mg/L 30 100
1 Total Hardness as CaCO, | APHA, 2340 C, EDTA Titrimetric Method 256.62 mg/L. 200 600
12, | Sulphate as SO, APHA. 4500 E, Turbidimetric Method 1223 mp/L, 200 400
13, | Fluoride as F APHA, 4500 F D, SPADNS Method 028 my/l 1.0 1.5
14 | Nitrate as NO, 1S: 3025 (P-34), Chromatropic Method 14,52 gl 45 No Relaxation
15, |lron as Fe IS: 3025 (P-65). 2014 (RA:2019) 018 my/l. 1.0 No Relaxation
16. | Aluminium as Al IS: 3025 (P-65): 2014 (RA:2019) *BLQ(**L.OQ-0.002) mg/l. 0.03 0.2
17. |Boronws B 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.01) my/l. 0.5 24
15 T s Cr IS: 3025 (P-65). 2014 (RA:2019) *BLOC*LOQ-0.0T) mg/l 0.05____ | No Relaxation
Ny L.
o\ £
<,
P,
GR
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 824, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | I1SO 14001 | 1SO 45001

Sample No.: VEL/W/2207010004 Report No.: VEL/W2207010004
Ensi _ Requirement | Permissible
S.No. | Parameters Test Method Results Units | (Acceptable) | Limit in the
i Limit Absence of
- Alternate
" q i ree
19. | Phenolic Compounds *BLO(*LOQ-0.0004)
APHA. 3530 C, Chloroform Extraction Method mg/l. 0.001 0.002
(CH,OH)
20. | Mineral Oil *BLQULOQ-0.1)
Clause 6 of IS: 3025 (P-39) & mi. 10 N
Relaxation
a c‘nni-w Detergents as Annex K. IS0 1342818 3025 (P-68) *BLOCULOO-0.05) | ) 0.2 10
AS
D |ZincasZn | IS 3025 1P-65). 2014 (RA:2019) "BLQC*LOQ-001) | myl 50 150
23 [CopperasCu IS 3025 (PF-65)- 2014 [RA-2019) *BLOCTLOQ0002) | myl. 0.05 1.5
24, | Mangancse = Mn IS: 3025 (P-65)- 2014 (RA2019) [ *BLO*LOQ-00T) | mgt | 00 03
25, |Sclenium as Se IS; 3025 (P-65): 2014 (RA-2019) l *BLOC*LOQ-0.001) | mwl 0.01 No Relaxation
Table 3 Parameters Concerning Toxic Substances
26, | Cadmium as Cd 1S: 3025 (P-65). 2014 (RA:2019) *BLQ(**LOQ-0.002) | mg/l. 0.003 No Relaxation
77, |leadss Pb IS: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.002) | mg/l. 0.01 No Relaxation|
8 *BLO(**LOQ-0.02 N
Cyanide as CN 1S: 3025 (P-27) X V| ks 0.05 ;
Relaxation
29. Arscnic as As IS: 3025 (P-65): 2014 (RA:2019) *BLQC**LOQ-0.005) | mg/l. 0,01 No Relaxation
30. | Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.0005)| mg/l. 0.001 No Relaxati
Table 4 Bacteriological Quality of Drinking Water
3t Total Coliform IS: 151852016 Absent Per Shall not be detectable in any
100m!1 100 ml sample
2 E coli Per Shall not be detectable in any
IS: 15185:2016 Absent 100md 100 ml sample
n

Note:- *BLO- Below Limit of Quantification, **1.OGQ- Limit of Quantification.

“Amendment No | in June 2005 (Limits of Jron & Arsenic) and Amendment No 2 in Sept. 2018 (Limat of Boron & 18 Method of Total Coliform & E coli) &
Amendement No 3o Feb 2021 (Lima of Mincral O6)

“**End of Reporn***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

Sample Number: VEL/W 2207010005 Report No.: VEL/W/2207010005
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No: LE2IMAFS
2* Floor, Muratial Prakash Tower, Reparting Date: 09/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: 010772022 10 090772022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 300024 Receipt Date: 01072022
Sampling Date: 270612022
Sample Description: Ground Water Sumple Sampling Quantity: 2hres. + 2 Lars, 4 | Ltrs, + 250 ml
Location: Gandhi Maidan Sampling Type: Grab
Sample Collected By: VEL Repr (Mr. Awadesh) Preservation: Tee Box
Sampling and Analysis Protocol: APHA 23" Edition 2017 & 1S: 3025 Parameter Required:  As per Work Order
S.No. | Parameters Test Method Results: Units | pequirement
(Aceeptable
Limit)
Table | Organoleptic and Physical Parameters
I pH (st 25°C) APHA, 4500 H'B, Electrometric Method 769 - 651085 | No Relaxation
2 Colour APHA, 2120 B, Visual Comparison Method *BLO(**LOQ-1.0) Hazen s 15
3. Turbidity APHA, 2130 B, Nephlclometric Method *BLQ(**LOQ-1.0) NTU I §
4 Odour APHA, 2130 B, Threshold Odour Method Agreeable - Agreeable Agrecable
s Taste APHA. 2160 B. Threshold Test Method Agreenhle - Agrecable Agrecable
3 Total Dissolved Solids APTIA. 2590 U Gravimetric Method 187 65 my/l S00 2000
Table 2 General Parameters Concerning Substances | ndesirable in Excessive Amounts -
7 APHIA. 3500 Ca B. EDTA Titrimetric 828 |
Calcium a3 Ca - mg/l 75 200
Method
L 8 Total Alkalinity us CaCO, APHA, 2320 B, Titrimetric Method 26825 mg/l. 200 600
Chiloride as C1 APFHA, 4500 CI B, Argentometric Mcthod 4236 mp/L 250 1000
10, | Magnesium as Mg APHA, 3500 Mg B, Calculation Method 19.66 mg/l. 30 100
11, | Total Hardness as CaCO, | APHA. 2340 C. EDTA Titrimetric Method 25128 mg/l. 200 600
12, | Sulphate as SO, APHA, 4500 E, Turbidimetric Method 1327 my/l. 200 400
13, | Fluoride as F APHA. 4500 F D, SPADNS Method 0.52 mg/l. 1.0 15
14, | Nitrate as NO, 71813025 (P-34), Chromatropic Method 263 1 g, I No Relaxation
15, [lron as Fe IS: 3025 (P-65): 2014 (RA:2019) 032 mg/l. 1.0 No Relaxation
16. | Aluminium as Al IS: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.002) mg'l 0,03 0.2
17. |[Boronas B IS: 3025 (P.65): 2014 (RA:2019) *BLO(**LOQ-0.01) my/L. 0.5 24
18 IS: 3025 (P-65); 2014 (RA2019) *BLOC*LOQ-0.01) mg/l. 0,08 No Relaxation
e NI
S
3‘( S ?_\!
A oy N
s\ Y "&qb
\ :.:'V»»/c‘{)
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | ISO 14001 | 1SO 45001

Sample No.: VEL/W/2207010005 Report No.: VEL/W/2207010005
; . Limits of IS: 10500-2012 |
o e S} i Requirement | Pormissible
S.No. | Parameters Test Method Results Units | (Acceptable) | Limitin the
Limit Absence of
A::nm
uree
19. | Phenolic Compounds *BLO(**LOQ-0.0004)
APHA, 5530 C, Chioroform Extraction Method mg/l. 0.001 0.002
(CHOH)
20. | Mincral Oil *BLQ(**LOQ-0.
Clause 6 of IS: 3025 (P-39) L DT it 10 e
Relaxation
21 QRB'::‘ Detergents as Annex K. IS: 13428/1S: 3025 (P-68) *BLQC*LOQ-0.05) | g, 02 10
D |ZincasZn T IS 3025 (P-65): 2014 (RA-2019) BLQCTLOQDNOTY | mpd S0 150
23 [CopperasCu IS M28 (P-63): 2014 (RA2019) *BLOC*LOQ-0.002) | myl 008 5
24, | Manganese as Mn IS: 3025 | P-65). 2014 (RA2019) BLOCCLOQ-001) | mgll. | [} 0.3
25 | Sclcnium as Se [ 1S 3025 (1-65): 2014 (RA 2019) “BLOCLOQ-0.001) l myl 0.01 No Relaxation
Table 3 Parameters Concerning Toxic Substances
36. | Cadmium as Cd 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(*LOQ-0.002) [ my/L. 0.003 No Relaxation
27 |LeadasPb 1S: 3025 (P-65): 2014 (RA:2019) *BLO(*LOG-0.002) | mg/l. 0.01 No Relaxation
i *BLO(**LOG-0.02) N
Cyanide as ON IS: 3025 (-27) - mg/lL 0.05 e
Relaxation
29. Arsenic as As IS: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.005) | mg/l. 001 No Relaxation
30. | Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.0005) | my/1L. 0.001 No Relaxati
Table 4 Bacteriological Quality of Drinking Water
31 Total Coliform IS 151852016 Absent Per Shall not be detectable in wny
100m! 100 ml sample
32 E. coli Per Shall not be detectable in any
I1S: 1518522016 Absent 1000 100 ml sumple

Note: - *BLO- Below Limit of Quantification. **1.0Q- Limit of Quantification.

“Amendment No | in June 201% (Limits of lron £ Arsenic) and Amendment Mo 2 in Sept. 2018 (Limit of Boron & 1S Method of Total Coliform & 5 coli) &
Amendment No 3 m Feb 2021 (Lmit of Mineral (hl)

***End of Report***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | ISO 14001 | I1SO 45001

Sample Number: VEL/W/2207010006 Report No.: VEL/W/2207010006
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: TN E-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No: LE2IMAFS
2* Floor, Muratlal Prakash Tower, Reporting Date: 090772022
Veer Kunwar Singh Chowk, Period of Analysis: 01772022 to 09072022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 014072022
Sumpling Date: 270672022
Sample Description: Ground Water Sample Sampling Quantity: 2 Ltrs, + 2 Lirs, 4 1 Ltes, + 250 ml
Location: Akashwani Sampling Type: Grab
Sample Collected By: VEL Repr ive (Mr, Awadesh) Preservation: Tee Box
Sampling and Analysis Protocol:  APHA 23" Edition 2017 & 1S: 3025 Parnmeter Required:  As per Work Order
Table 1 Organoleptic and Physical Parameters
I pH (at 25°C) APHA, 4500 H'B, Electrometric Method 784 - 651085 No Relaxation
2 Colour APHA, 2120 B, Visual Comparison Method *BLQ(**LOQ-1.0) Hazen 5 15
3 Turbidity APHA, 2130 B, Nephlelometric Method *BLO(**LOQ-1.0) NTU I 5
4 Odour APHA. 2150 B, Threshold Odour Method Agreeable - Agrecable Agreeable
s Taste APHAL 2160 B, Threshold Test Method Agrecable - Agreeable Agrecable
6 Total Di\ml\a!ﬁuluh APHA. 2540 C, Gravimetric Method 368 54 mg'l o0 2000
Table 2 General Parameters Concerning Substances Undesirnble in Excessive Amounts o
7 T APHA. 35060 Ca B, FDTA Titrimetric ss02 = i
Calcium as Ca myl 75 200
Mothod
Total Alkalinity as CaO APHA, 2320 B, Tirimetric Method 24846 mg/l. 200 600
Chioride s C1 APHA, 4500 C1 B, Argentometric Method $4.53 mg/l. 250 1000
10. | Magnesium as Mg APHA. 3500 Mg B, Calculation Method 2607 mp/l 30 100
" Total Hardness as CaCO, | APHA, 2340 C, EDTA Titrimetric Method 246.82 mg/l. 200 600
12. | Sulphate as SO, APHA. 4500 E, Turbidimetric Method 18.61 me/l. 200 400
13, | Flvoride as F APHA, 4500 F D, SPADNS Method 047 my/L Lo 1.5
14, | Nitrate as NO, IS: 3025 (P-34), Chromotropic Method 1824 m/l. a8 No Relaxation
15, |lton as Fe IS: 3028 (P-65): 2014 (RA:2019) 0.26 mg/l. 1.0 No Relaxation
16. | Aluminium as Al 15: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0,002) mg/l. 0.03 02
17, |Boronas B 15: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.01) mg/l. 05 24
I8, |Toml C asCr 1S: 3025 (P-65): 2014 (RA:2019) *BLOQ(**LOQ-0.01) my/L. & .chlumkm
Ab >N /)
AN =

4
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001

Test Report

Sample No.: VEL/W/2207010006 Report No.: VEL/W/2207010006
S.No. | Parameters Test Method Units.
Alternite
Source
19, Phenolic Compounds *BLOC**LOQ-0.0004)
APHA, 5530 C, Chloroform Extraction Method mg/l. 0.001 0.002
(CH,O0H)
20. Mincral Oil *BLO(**LOQ-0.1
Clause 6 of I1S: 3025 (P-39) O( ) mg/l. 1.0 -
Relaxation
21 Mm: Detergents as Annex K, IS: 13428/1S: 3025 (P-68) *BLQ(**LOQ-0.05) | mgn, 02 1.0
2. |ZincasZn IS: 3025 (P-65): 2014 (RA:2019) *BLOC*LOQ-001) | mpl S0 150
23 [ Copper as Cu IS 3025 (P-63): 2014 (RA:2019) BLOCLOQ-0.002) | mpd. | 008 15
24 | Mangancse as Mn IS 3025 (P-65) 2014 (RA2019) CBLQU*LOQ-001) | mg/l 0l .
25 Selenium as S¢ IS 3025 (P-65): 2014 (RA 2019) B LOQ-0.001) i mel 0.01 No Rel:
| —— ——— f—| - o
Table 3 Parameters Concerning Tovic Substances
26. Cadmium as Cd T1S: 3028 (P-65): 2014 (RA:2019) *BLOC*LOQ-0.002) | my/l. 0003 No Relaxation
b Lead as Pb IS: 3025 (P-65): 2014 (RA:2019) *BLO(*LOQ-0.002) | mp/l. 0.01 No Relaxation
28 *BLQ(**L .02) Ni
Cyanide 25 CN 1S: 3025 (P-27) AR mgl. 0.05 !
Relaxation
29, Arsenic as As IS: 3025 (P-65): 2014 (RA:2019) *BLQO(**LOQ-0.005) | mg/l. 001 No Relaxation
30 Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.0005) [ mg/1. 0,001 No Relaxnti
Table 4 Bacterinlogical Quality of Drinking Water
3 Total Coliform 1S: 151852016 Absent Per Shall not be detectable in any
100m1 100 ml sample
32 E coli Per Shall not be detectable in an
IS: 15185:2016 Absent ol 100 ml sample v

Note+ *BLO- Below Limit of Quantification, **LOQ- Limit of Quantification.

“Amendment No | in June 2015 (Limits of lron & Arsenic) and Amendment No 2 in Sept. 2018 (Limit of Baran & 1S Methad of Towl Coliform & £ coll) &
Amendment No 3 m Feb 2021 (Lamit of Mineral O

***End of Report***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001

Sample Number: VEL/W2207010007 Report No.: VEL/W2207010007
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No: LE2IMAFS
2* Floor, Muratlal Prakash Tower, Reporting Date: 09/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: 010772022 to 09/07/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 300024 Receipt Date: 01072022
Sampling Date: 27062022
Sample Description: Ground Water Sample Sampling Quantity: 2Lars + 2 Ltrs. 4 | Ltes, + 250 ml
Location: Rajendra Nagar Sampling Type: Grab
Sample Collected By: VEL Representative (Mr. Awadesh) Preservation: lee Box
Sampling and Analysis Protocol: APHA 23" Edition 2017 & 1S: 3025 Parameter Required:  As per Work Order
Limits of 1S: 105002012
Permissible
S.No. | Parameters Test Method Results Units | Requirement | Limit in the
: (Acceptuble | Absence of
Limit) Alternate
Source
Table | Organoleptic and Physical Parameters
1L pH (at 25°C) APHA, 4500 HB, Electrometric Method 714 - 651085 No Relaxation
2. Colour APHA. 2120 B, Visual Comparison Method *BLO(**LOQ-1.0y Hazen ) 15
3 Turbidity APHA. 2130 B, Nephlelometric Method *BLO(**LOQ-1.0) NTU 1 5
4 Odour APHA. 2150 B, Threshold Odour Method Agreeable - Agrecable Agreeable
5 Taste APHA, 2160 B, Threshold Test Method Agrecable - Agreenble Agreeable
6. Total Dissolved Solids APHA, 2540 C, Gravimetric Method JIRS54 mg/l. 500 2000
Table 2 General Parameters Concerning Substances Undesirnble in Excessive Amounts
7. [ APHA3S00 Ca B EDTA Titrimetric 6224 |
Calcium as Ca m/l 75 200
\ Method |
8 [ Towl Alkalinity as CaCOJ APHA. 2320 B, Tinimetric Method 22338 g 200 600
9. Chilonide as C1 APHA. 4500 C1B. Argentometric Method 428 myl 250 1000
10. | Magnesium as Mg APHA. 3500 Mg B. Calculation Method 18.51 L. 30 100
1 Total Hardness as CaCO, | APHA. 2340 C, EDTA Titrimetric Method 23145 my/l. 200 600
12 | Suiphate as SO, APHA, 4500 E, Turbidimetric Method 20,52 mg/l 200 400
13, | Fluoride as F APHA, 4500 F D, SPADNS Method 023 mg/l (K 1.5
14, | Nitmte as NO, 15: 3025 (P-34), Chromotropic Method 2027 mg/l. 5 No Relaxation |
15, |Tron as Fe IS: 3025 (P-65): 2014 (RA:2019) 0.38 my/l. 1.0 No Relaxation
16. | Aluminium as Al I5: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.002) mg/l 0.03 0.2
17. |Boron s B IS: 3025 (P-65): 2014 (RA:2019) *RLQ(**L.OQ-0.01) my/l. 0s 24
. " o . S | g z J— 01
18. |Total ('h}w::g'?:a Cr IS: 3025 (P-65): 2014 (RA:2019) BLOC*LOQ-0.01) my/l (E)LS. [ 7.R!(clwml n
#o . U y
v
AN g
Gwarh
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

1SO 9001 | ISO 14001 | ISO 45001
Test Report
Sample No.: VEL/W /2207010007 Report No.: VEL/W2207010007
Limits of 1S; 10500-
x| e v | T el
o > j et i
19. | Phenolic Compounds *BLQ(**LOQ-0,0004)
(CHLOH) APHA. 5530 C. Chloroform Extraction Method mg/l. 0.001
A [V, Clause 6 of 1S: 3025 (P-39) e 10 e
Relaxation
21 Amnjsm Detergents as Annex K. IS: 1342815 3025 (P-68) *BLQ(**LOQ-0.05) | mg. 0.2 1.0
22 |ZincasZn 1S: 3025 (P-65): 2014 (RA2019) *BLQ(C*LOQ-0.01) | mg/L 50 15.0
23 [CopperasCu 1S- 3025 (P-65): 2014 (RA:2019) [ TBLOMLOG0,002) | med 0.05 1.5
24 | Mangancse as Mn IS 3035 (P-65). 2014 (RA2019) TERLQUTLO0001) | mpl [N 03
25 Sclenium as Se T IS 3025 (P-65): 2014 (RA2010) F‘Hl()( o 5|ij.nﬁ|T“ mﬁ R a0l No Reloaxation
Table 3 Parameters Concerning i’uk Substances = =
2. | Cadmium as Cd IS: 3025 (P-65% 2014 (RA:2019) *BLOC*LOQ-0.002) | mpl [ 0003 No Relaxation
27 Lead as Ph IS: 3025 (P-65): 2014 (RA:2019) *BLOC*LOQ-0.002) | mgl 0.01 No Relaxation
" Cyanide & ON I1S: 3025 (P-27) TN mg/. 005 e
Relaxation
29. Arsenic as As 1S: 3028 (P-65): 2014 (RA:2019) *BLR(**LOQ-0.005) | mg/l. 0.01 No Relaxation
30. | Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.0005)| mg/L. 0.001 No Relaxation
Table 4 Bacteriological Quality of Drinking Water
.. | Total Colifbrm 184 iS185:3016 Abeciit Per | Shall not be detectuble in any
100m1 100 mi sample
2 E coli Per Shall not be detectable in any
IS: 15185:2016 Absent 100wl 100 m) sample

Note:- *BLQ- Below Limit of Quantification, **LOQ- Limit of Quantification.
“Amendment No | in June 2015 (Limits of fron & Arsenic) and Amendment No 2 in Sept. 2018 (Limit of Boron & IS Method of Total Colifrm & E coll) &
Amendment No 3 m Feb 2021 (Limit of Mingral Ov)

***End of Repon***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | ISO 14001 | ISO 45001

Test Report

Sample Number: VEL/W2207010008 Report No.: VEL/AW/2207010008
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No: LE2IMAFS
2* Floor, Muratlal Prakash Tower, Reporting Date: 090772022
Veer Kunwar Singh Chowk, Period of Anulysis: 010772022 to 09/07/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 01072022
Sampling Dare: 270672022
Sample Description: Ground Water Sample Sampling Quantity : 2hars, 4+ 2 Lars. + 1 Lirs, + 250 ml
Location: MicH Sampling Type: Grab
Sample Collected By: VEL Representative (Mr. Awadesh) Preservation: lee Box
Sampling and Analysis Protocol: APHA 237 Edition 2017 & 1S: 3025 Parameter Required: Ay per Work Order
Limits of IS: 10500-2012
Permissible
S.No. | Parameters Test Method Results Units Requirement | Limitin the
(Acceptable | Absence of |
Limit) Alternate
Source |
Table | Organoleptic and Physical Parameters
I pH (m 25°C) APHA, 4500 H'B, Electrometric Method 7.58 - 6.5108.5 | No Relaxation
2 | Colour APHA, 2120 B, Visual Comparison Method *BLOC*LOQ-1.0y Huzen 5 15
3 Turbidity APHA. 2130 B, Nephlclometric Method *BLOCLOGQ-1.0) NTU | b
4. Odour APHA. 2150 B, Threshold Odour Method Agreeable - Agrecable Agreeable
s. Taste APHA. 2160 B, Threshold Test Method Apgreeable - Agreeable Agrecable
6. Total Dissolved Solids APHA, 2540 C, Gravimetric Method RLE) mg/l. 300 2000
Table 2 General Parameters Concerning Sub Undesirable in E ive A
7 s | APHA. 3500 Ca B EDTA Titrimetric 78,36
Calcium as Ca mgl 75 200
| Method
% | Total Alkalinity as CaCOy  APHA. 2330 B, Titrimetric Method TS Tmgil 200 600
9. Chiloride as C1 APHA. 4500 C1 B, Argentometnic Method 6l 82 myl 250 1000
10, | Magnesium as Mg APHA, 3500 Mg B, Calculation Method 18.70 my/l. 30 100
" Total Hardness as CaCO, | APHA. 2340 C, EDTA Titrimetric Method 27248 mg/l. 200 000
12, |Sulphate as SO, APHA. 4500 E, Turbidimetric Method 2753 mg/l 200 400
13, | Fluonide as F APHA, 4500 F D, SPADNS Method 0.16 mg/L 10 1.5
14, | Nitrate 23 NO, 1S: 3025 (P-34), Chromotropic Method 1832 mg/L 45 No Relaxation
15. | lron as Fe IS: 3025 (P-65): 2014 (RA:2019) 017 mg/L. 10 No Relaxation
16, | Aluminium as Al IS 3025 (P-65): 2014 (RA:2019) *BLOQ(**LOQ-0.002) my/L 0.03 02
17. |Boronas B IS: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.01) mg/l. 05 24
15 IS: 3025 (P-65): 2014 (RA:2019) *BLQI(**LOQ-0.01) mg/l. -~ No Relaxation
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Preparatory Survey on Patna Metro Rail Project Attachments
“Vardan EnviroLab
Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | I1SO 14001 | ISO 45001
Sample No.: VELAW/2207010008 Report No.: VELAV/2207010008
S.No. | Parameters Test Method Units
19. | Phenolic Compounds *BLOQ(**LOQ-0.0004) ;
- mgii.
(CHOH) APHA, 5530 C, Chloroform Extraction Method e/
20, | Mineral Ol *BLO(**LOQ-0.1 N
Clause 6 of IS: 3025 (P-39) N *1 i 10 i
Relaxation
21 m a Annex K. IS: 13428/1S: 3025 (P-68) *BLQ(LOQ005) | ment. 02 1.0
22 |ZincasZn 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(LOQ-00T) | mg/l 50 150
23, |Copperas Cu 1S 3025 (P-65): 2014 (RA:2019) | *BLOCTTOQ-0002) |~ mgrl. 0.05 1.5
24 | Manganesc as Mn IS 3028 (P-65): 2014 (RA-2019) SBLOCCLOQ-001) | mpd 0.1 03
35 [ Sclenium as S 118 3028 (P-65)- 2014 (RA2019) BLOCTLOQO.U0T) | mgl 001 No Relaxation
Table 3 Parameters Concerning Toxic Substances —
2. | Cadmium s Cd IS 3028 (P-65)- 2014 (RA2019) BLQCTLOQ0.002) | mel 0.003 No Relaxation
27, [LeadasPb T IS: 3025 (P-65): 2014 (RA2019) TBLOCTLOO0.002) | mg! 001 No Relaxation
28 *BLQ(*LOQ0,02) N
Cyanide as ON 1S: 3025 (P-27) meA. 0.08 i
Relaxation
29, |Ancnicas As 1S: 30258 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.005) | mg/l. 0.01 No Relaxation
30. | Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.0005)| mg/1L. 0.001 No Relaxation
Table 4 Bacteriological Quality of Drinking Water
3 Total Coliform 1S: 151852016 Absent Per Shall not be detectable in any
100m| 100 ml sample
32 |[Ecoli Per | Shall notbe detectable in any
1S: 15185:2016 Absent 100e] 100 m! sample
Note:- *BLQ- Below Limit of Quantification, **LOQ- Limit of Quantification.
*Amendment No 1 in June 2015 (Limits of Iton & Arsenic) and Amendment No 2 in Sept 2018 (Limit of Boron & 1S Method of Total Coliform & E coli) &
Amendment No 3 m Feb, 2021 (Limit of Mineral (hl)
“**ind ofRepoﬂ’"
www.vardan.co.in
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Preparatory Survey on Patna Metro Rail Project Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)

I1SO 9001 | 1SO 14001 | 1SO 45001
Sample Number: VEL/W/2207010009 Report No.: VEL/W/2207010009
Name & Address of the Party:  MW/s Larsen & Toubro Construction Limited Format No.: T8 F-03
Pataa U.G. Metro-PC-03 Project Office, Party Reference No:  LE2IMAFS
2™ Floor, Muratlal Prakash Tower, Reporting Date: 09072022
Veer Kunwar Singh Chowk, Period of Analysis: 01/07/2022 to 09/07/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Reeeipt Date: 01/07/2022
Sampling Date: 27/06/2022
Sample Description: Drinking Water Sample Sampling Quantity: 2 Ltrs, + 2 Ltrs, 4 1 Ltes, + 250 ml
Location: Gandhi Maidan Sampling Type: Grab
Sample Collected By: - VEL Representative (Mr. Awadesh) Preservation: Tee Box
Sampling and Analysis Protocel: APHA 23 Edition 2017 & 18: 3025 Parameter Required: s per Work Order
Limits of IS: | 2012
Permissible
S.No. | Parameters Test Method Results Units Requirement | Limitin the
(Acceptable | Absence of
4 . e s S _ Souree
Table | Organoleptic and Physical Parameters
1. pH (at 25°C) APHA. 4500 H'B, Electrometric Method 7.2 - 651088 No Relaxation
2 Colour APHA. 2120 B, Visual Comparison Method *BLO(**LOOQ-1.0) Hozen 5 15
3 Turbidity APHA. 2130 B, Nephlclometric Method *BLOU**LOQ-1.0) NTU | s
4 Odour APHA, 2150 B, Threshold Odour Method Agrecable - Agrecable Agreeable
5. Taste APHA, 2160 B, Threshold Test Method Agrecable - Agreeable Agreeable
6 Total Dissolved Solids APHA, 2540 C, Gravimetric Method 122,00 mg/l. 500 2000
Table 2 General Parameters Concerning Sub Undexirable in E ive A
7 APHA, 3500 Ca B, EDTA Titrimetric 18.69
Calcium ss Ca mg/l, 75 200
Method
8 Total Alkalinity as CaCt) APHIA. 2320 18, Titnmetric Method 8844 mel 100 600
9 | Chlonide as €1 APHA. 1500 CTB, Argentometnic Method 15.50 mg/l. 250 1000
10, | Magnesium as My " APHA. 3500 Mg B. Calculation Mthod 1254 mg/l. 30 100
11, | Total Hardoess as CaCO, | APHA, 2340 C, EDTA Titrimetric Method 9.2 mg/l. 200 600
12. | Sulphate as SO, AFHA, 4500 E, Turbidimetric Method *BLQ**LOQ-5.0) mp/l 200 400
13. | Fluonde as F APHA. 4500 F D. SPADNS Method *BLO(**LOQ-D.2) m/l 1.0 1.5
14, |NitmteasNO, | 1S: 3025 (P-34), Chromotropic Method *BLO(**LOQ-1.0) mg/l. a5 No Relaxation
15. |lron as Fe 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.01) mg/l, 1.0 No Relaxation
16, | Aluminium as Al 1S: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0,002) mg/l. 0.03 02
17. |Boronas B IS: 3025 (P-65); 2014 (RA:2019) *BLO(C**LOQ-0.01) mg/l. 0.5 24
1% Total Chromium as Cr IS: 3025 (P-65): 2014 (RA:2019) *BLOC*LOQ-0.01) mg/l. 0.0, am 0 Relaxation
—~ A

o‘a.Q“?‘:

www.vardan.co.in
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001

Test Report
Sample No.: VEL/W/2207010009 Report No: VEL/AW/22070 10009
S.No. | Parameters Test Method Results Units
19 Phenolic Compounds *BLQ(**LOQ-0.0004)
(CILOH) APHA. 5530 C, Chiomform Extraction M mg/l.

o b Clause 6 of 1S: 3025 (P-39) AT me/l. 10 e
Relaxation

21 m Detergents as Annex K. IS: 13428/15: 3025 (P-68) *BLOC**LOQ-0.05) | mpy, 02 1.0

n. Zinc as Zn 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.01) mg/l. 50 150

23 Copper as Cu IS: 3025 (P-65): 2014 (RA:2019) *BLOQC**LOQ-0.002) | mg1 0.08 1.5

4. Mangancse as Mn I1S: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.01) my/l ol 0.3

3 Sclenium as S¢ 1S 3025 (P-65): 2014 (RA:2019) *BLOC**LOQ-0001) | mg'l 001 No Relaxation|

"Table 3 Parameters Concerning Tovic Substunces o - ‘ ' o -

26. | Codmium a Cd 1S 3025 (P-65): 2014 (RA2019) T BLCTO00000) [ mel | 0003 No Relaxation

37, |leadus Pb IS 3025 (P-65) 2014 (RA2019) | *BLOC*LOG-0.002) | gt | 0.01 No Relaxation

% . CRLQCTLOQ-D02) No

Cyanide 33 ON 1S: 3025 (P-27) mg/l. 0.05

Relaxation

29. Arsenic as As 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0,005) | my/l. 001 No Relaxation

30. | Mercury as Hg IS: 3028 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.0005)| mg1. 0.001 No Relaxntion:

Table 4 Bacteriological Quality of Drinking Water
. Total Coliform 1S: 151852016 Absent Per Shall pot be detectable in any
100m| 100 ml sample
2 E coli Per Shall not be detectable in any
I1S: 15185:2016 Absent {000s) 100 ml sample

Note:- *BLO- Below Limit of Quantification, **1.OQ- Limit of Quantification.

“Amendment No | in Juoe 2015 (Limits of Jron & Amenic) and Amendment No 2 in Sept. 20138 (Limit of Boron & 1S Method of Total Coliform & I coli) &
Amendment No 3 m Feb. 2021 (Limut of Mineral (i)

ooo':."dorkmaoo
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
150 9001 | 1SO 14001 | I1SO 45001

Test Report

Sample Number: VEL/W/2207010010 Report No.: VEL/W/2207010010
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 78 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2* Floor, Muratial Prakash Tower, Reporting Date: 09/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: ~ 01/07/2022 to 09/07/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 01/07/2022
Sampling Date: 2706/2022
Sample Description: Drinking Water Sample Sampling Quantity: 2 Ltes. + 2 Lies. + 1 Ltes, + 250 ml
Location: Labour ('amp Sampling Type: Grab
Sample Collected By: VEL Representative (Mr. Awadesh) Preservation: Tee Box
Sampling and Analysis Protocol: APHA 237 Edition 2017 & 18: 3025 Parameter Required: — \s per Work Order
| Limity of IS: 10500-2012 |
Permissibl
S-No. | Parameters Test Method Results Units | Requirement l.lm';: in th:
(Acceptable | Absence of
Limit) Alternate
uree
Table | Organoleptic and Physical Parameters
I pH (at 25°C) APHA, 4500 H'B, Electrometric Method 737 - 651085 No Relaxation
2 Colour APHA, 2120 B, Visual Comparison Method *BLO(**LOQ-1.0) Hazen s 15
3 Turbidity APHA, 2130 B, Nephlelometric Method *BLO(C**L.OQ-1.0) NTU 1 5
4 Odour APHA. 2150 B, Threshold Odour Method Agreeable - Agreeable Agreeable
s Taste APHA, 2160 B, Threshold Test Method Agrecable - Agrecable Agrecable
6, Total Dissolved Sofids APHA, 2540 C, Gravimetric Method 32352 mg/l. 500 2000
Table 2 General Parameters Concerning Sub Undesirable in E ive A
7 = APHA. 3500 Ca B, EDTA Titrimetric 65.27
Calcium as Ca. mg/l 75 200
Method
Total Alkalinity as CaCO) APHA 2320 B Titrimetric Method 25136 mg/l 200 600
Chionde s C1 APIIA. 4500 CTI. Arpentometric Method GBI mgh. | 250 1o
10. | Magnesium as My APHA. 3500 My B. Calcolation Method | 2472 my/l. 30 100
11, | Total Hardness as CaCO, | APHA. 2340 C, EDTA Titrimetric Method 264 57 gt 200 600
12. | Sulphate as SO, APHA, 4500 E, Turbidimetric Method 1548 my/l. 200 400
13, | Fluonide as F APHA. 4500 F D, SPADNS Method 0.46 mg/L 1.0 1.5
14, | Nitrate as NO, 15: 3025 (P-34), Chromotropic Method 1542 mg/l. 48 No Relaxation
15, |lron as Fe IS: 3025 (P-65): 2014 (RA:2019) 036 my/l. Lo No Relaxation
16, | Aluminium as Al IS: 3025 (P-65): 2014 (RA:2019) *BLOQ(**LOQ-0.002) my/l, 0.03 02
17. |Boronms B 1S: 3025 (P-65): 2014 (RA:2019) *BLO(**LOQ-0.01) my/l 0s 24
18 1S: 3025 (P-65): 2014 (RA:2019) *BLOC**LOQ-0.01) mg/L l)gﬂ ..... \Nf’ Rolpxation

jvardan.co.in
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
IS0 9001 | 1SO 14001 | 1SO 45001

Test Report

Sample No.: VEL/W/2207010010 Report No.: VELAY/2207010010
Limity of IS: 10500-2012
S.No. | Parameters Test Method Results Units tqm; mz'tbl::
19. | Phenolic Compounds *BLQ(**LOQ-0.0004)
(CHLOH) APHA, 5330 €, Chloroform Extraction Method mg/l. 0.001
ol Clause 6 of IS: 3025 (P-39) TR T ot 10 o
Relaxation
2L m;c Detergents as Annex K. IS: 13428/1S: 3025 (P-68) *BLO(**LOQ-0.05) | g/ 02 1.0
22 |ZincasZn 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-001) | mg/L 50 15.0
2 Copper as Cu 1S 3025 (P-65): 2014 (RA-2019) *BLO(*LOQ-0.002) | mg/l. 0.05 1.5
24, | Mangancse as Mn IS: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.01) | mg/l. 01 0.3
35 | Selcnium as Se 1S 3025 (P-65): 2014 (RA:2019) *BLOC*LOQ-0.001) | mg/t 0.01 No Relaxation
Table 3 Parameters Concerning Tovic Substances
2. | Cadmium a CJ | IS 3025 (P-65): 2014 (RA:2019) TBLQCTLOQ-0.002) [ gl 0.003 No Relasation
n Lead as Ph | U8 50351165 2014 (RA2019) | *BLOC*LOQ-0,002) | —;n}TL 001 | No Relaxation
F13 ) SBLOCLOO-002) S No
Cyanide as ON 157 3028 (P-27) my/l 0.08
Relaxation
29. | Arscnic as As 1S: 3028 (P-65): 2014 (RA:2019) SBLQC*LOQ-0.005) | mg/l. 0.01 No Relaxation
30. | Mercury as Hg 1S: 3025 (P-65): 2014 (RA:2019) *BLQ(**LOQ-0.0005)| mg/1. 0.001 No Relaxation.
Table 4 Bacteriological Quality of Drinking Water
2 || CoE— 1S: 15185:2016 Absent Per | Shall not be detectable in any
100m! 100 mi sample
2 E. coli Per Shall not be detectable in any
IS: 15185:2016 Absent 100} 100 ml sample

Note:- *BLO- Below Limit of Quantification, **LOQ- Limit of Quantification.

“Amendment No | in Juse 2015 (Limits of lron & Arsenic) and Amendment No 2 in Sept 2018 (Limit of Boron & 15 Method of Total Coliform & E. coli) &
Amendment No 3 i Feb. 2021 (Limit of Mineral Cnl)

***End of Report***

www.vardan.co.in

Ph: 0124-4343750/752/753, 9810355569, 9953147268 E-mail: lab@vardan.co.in, bd@vardan.co.in

Page 463 of 484



Preparatory Survey on Patna Metro Rail Project

Attachments

o

Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | I1SO 14001 | 1SO 45001

Test Report

Sample Number: VEL/WW2207010001 Report No.: VELAYW2207010001
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: T8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No: LE2IMAFS
2™ Floor, Muratlal Prakash Tower, Reporting Date: 09/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: 01072022 10 09/07/2022
Keshri Nagar, Nalapar, Patoa, Bihar )
Pin Code - 800024 Receipt Date: 010772022
Sampling Date: 27/06/2022
Sample Description: Waste Water Sample (Bio Toilet) Sumpling Quantity: 2 Litrs,
Location: Moin Ul Hag Stadium Sumpling Type: Grab
Sample Collected By: VEL Representative (Mr. Anadesh) Preservation: Iee Box
Sampling and Analysis Protocol: APHA 23 Edition 2017 & 1S: 3025 Parameter Required: — As per Work Order
[l T T 5 Generul Standards urper The
Environment (Protection) R, 1986
o, | Parameters Test Method Results | Units | foland | Public | Land for
Surface Sewers Irrigation
Water
L. | pH (a1 25°C) APHA. 4500 H'B, Electrometric Method 767 - 551090 55190 551090
2. Total Suspended Solids APHA. 2540 D, Gravimetric Method 2484 mg/l. 100 600 200
3. | Ol & Grease APHA, 5520 B, Partition Gravimetric mg/l. 10 20 10
Method:2017 0.80
4 BOD (S Days @20°C) APHA, 5210 C, Ultimate BOD Test:2017 19,00 mg/l. 30 350 100
5. |CoD APHA. 5220 B, Open Reflux Method:2017 78.20 mg/l 250 - -

Note:- GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL POLLUTANTS PART-A : EFFLUENTS
As per The Environment (Protection) Rules, 1986 [SCHEDULE ~ V1| (See Rule 3A)

***End of Repor***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
I1SO 9001 | ISO 14001 | 1SO 45001

Test Report

Sample Number: ‘ NELAW 2207010002 Report Nou: VELAYW2207010002
Name & Address of the Parfy:  M/s Larsen & Toubro Construction Limited Format No.: TR0
Patna U.G. Metro-PC-03 Project Office, Party Reference No: LE2IMAFS
2*' Floor, Muratlal Prakash Tower, Reporting Date: 09/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: 01/07/2022 to 09/07/2022
Keshri Nagar, Nalapar, Patoa, Bihar
Pin Code - 800024 Receipt Date: 01/07/2022
Sampling Date: 27/06/2022
Sample Description: Waste Water Sample (Bio Toilet) Sampling Quantity: 2 Litrs.
Location: Patoa University Sampling Type: Grab
Sample Collected By: VEL Repr ive (Mr. Awadesh) Preservation: lee Box
Sampling and Analysis Protocol: APHA 23" Edition 2017 & IS: 3025 Parameter Required:  As per Work Order
 General Standards as per The
Environment (Protection) Rules, 1986
o, | Parameters Test Method Results | Units | Intand | Public | Land for
> Surface Sewers Irrigntion
Water
| pH (1 25°C) APHA. 4500 H'B. Electrometric Method 230 - $351090 551090 551090
[ 3 | Toul Suspended Solids | APIIA. 3540 D, Geavimetric Mabod | 2700 | mel | 100 600 300
3 Ol & .:,m { APHA. 5520 B. Partition Gravimeteic T mpt 10 20 10
Method: 2017 045 |
|4 | BOD (S Days @20°C) APHA. $210 C. Ultimate BOD Test:2017 —— gl W 30 S0
s |[CoD APHA. 5220 B, Open Reflux Method:2017 A3 mp/l 250 - -

As per The Environment (Protection) Rules, 1986 [SCHEDULE ~ V1| (See Rule 3A)

***End of Report***

Note:- GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL POLLUTANTS PART-A : EFFLUENTS
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
150 9001 | ISO 14001 | 1SO 45001

Test Report

Sample Number: VEL/WW2207016003 Report No.: VEL/WW/2207010003
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: 7.8 F03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2* Floor, Muratlal Prakash Tower, Reporting Date: 09072022
Veer Kunwar Singh Chowk, Period of Analysis: 01/07/2022 to 09/07/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Dute: 01/07/2022
Sampling Date: 270612022
Sample Description: Waste Water Sample (Bio Toilet) Sampling Quantity: 2 Ltrs.
Location: Gandhi Maidan Sampling Type: Grab
Sample Collected By: VEL Representative (Mr. Awadesh) Preseryution: lee Box
Sampling and Analysis Protocol: AP 23 Edition 2017 & 1S: 3025 Parameter Required: — As per Work Order
= ¥ Genernl Standards as per The
Environment (Protection) Rules, 1986
~,, | Parameters Test Method Results | Units | Inland Public | Land for
. Surface Sewers Irrigation
Water
1. |pH (n 25°C) APHA, 4500 H'B, Electrometric Method 738 - $51090 551090 55t09.0
& Total Suspended Solids APHA, 2540 D, Gravimetric Method 2173 mg/l. 100 600 200
3. | Oil & Grease - APHIA, $520 B, Partition Gravimetric mg/l. 10 20 10
Method:2017 0.6%
4. | BOD (5 Days @20°C) APHA. 5210 C, Ultimate BOD Test:2017 (€54 mg/l. 30 350 100
5. |COoD APHA. 5220 B. Open Reflux Method-2017 72.00 mg/L. 250 - -

Note:- GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL POLLUTANTS PART-A : EFFLUENTS
As per The Environment (Protection) Rules, 1986 |SCHEDULE ~ V1| (See Rule 3A)

***End of Report***
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Preparatory Survey on Patna Metro Rail Project

Attachments

“Vardan EnviroLab

Laboratory: Plot No. 82A, Sector - 5, IMT Manesar, Gurugram - 122051 (Haryana)
1SO 9001 | 1SO 14001 | ISO 45001

Test Report

Sample Number: VELAYW 2207010004 Report No.: NVELAYW2207010004
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: THE-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.: LE2IMAFS
2* Floor. Muratlal Prakash Tower. Reporting Date: 19/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: 010772022 to 0907/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 01072022
Sampling Date: 27/06/2022
Sample Description: Waste Water Sample (Bio Toilet) Sampling Quantity: 2 Ltrs,
Location: Akashwani Sampling Type: Grab
Sample Collected By: VEL Representative (Mr. Awadesh) Preservation: lee Box
Sampling and Analysis Protocol: APHA 23 Edition 2017 & 1S: 3025 Parameter Required:  As per Work Order
[37T; X Genernl Standards s per The
s, Environment (Proteetion) Rules, 1986
No, | Parameters Test Method Results Units Inland Public Land for
3 Surfuce Sewers Trrigation
Water
1. | pH (st 25°C) APHA, 4500 H'B, Electrometric Method 244 - 551090 55190 551090
2. | Total Suspended Solids APHA. 2530 D. Gravimetric Method 26.61 myl 100 600 200
3. | OW & Grease \PHLA. S520 B Partition Grav imetric T w0 0 10
Method2017 e ‘ ,
— S — ——— T— ——— S——
1 [BOD (S Days @20°C) APHA. 210 C. Uhimate BOD Test2017 | myl W0 | 350 100
5. [cop APHA, 5220 B. Open Reflux Method:2017 58 my/l 250 = =

© Note:- GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL POLLUTANTS PART-A : EFFLUENTS
As per The Environment (Protection) Rules, 1986 [SCHEDULE - V1| (See Rule 3A)

***End of Report***
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1SO 9001 | IS0 14001 | 1SO 45001
Sample Number: VEL/AWW2207010005 Report No,: VEL/WW2207010005
Name & Address of the Party:  M/s Larsen & Toubro Construction Limited Format No.: T8 F-03
Patna U.G. Metro-PC-03 Project Office, Party Reference No.:  LE2IMAFS
2*! Floor, Muratlal Prakash Tower, Reporting Date: 09/07/2022
Veer Kunwar Singh Chowk, Period of Analysis: 01/07/2022 to 09/07/2022
Keshri Nagar, Nalapar, Patna, Bihar
Pin Code - 800024 Receipt Date: 01072022
Sampling Date: 27/06/2022
Sample Description: Waste Water Sample (Bio Toilet) Sampling Quantity: 2 Litrs,
Location: PMCH Sampling Type: Grab
Sample Collected By: VEL Representative (Mr. Awadesh) Preservation: lce Box
Sampling and Analysis Protocol: APHA 23 Edition 2017 & 18: 3025 Parameter Required:  As per Work Order
o General Standurds n;r The
Environment (Protection) Rules, 1986
o, | Parameters Test Method Results | Units | Inland Public | Land for
iy Surface Sewers Irrigation
Water
1. |pH (at 25°C) APHA, 4500 H'B, Electrometric Method 719 - 551090 | 551090 551090
2 Total Suspended Solids APHA, 2540 D, Gravimetric Method 25.00 mg/l. 100 600 200
. R 0il & Grease APHA. 5520 B, Partition Gravimetric mg/L 10 20 10
Method:2017 .
4. | BOD (5 Days @20°C) APHA. 5210 C, Ultimute BOD Test:2017 P mp/l. 30 350 100
5. |COD APHA, 5220 B, Open Reflux Method: 2017 6037 mg/l. 250 - -

Note:- GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL POLLUTANTS PART-A : EFFLUENTS

As per The Environment (Protection) Rules, 1986 |[SCHEDULE - V1] (See Rule 3A)

***End of Report***
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150 9001 | 1SO 14001 | ISO 45001

Sumple Number: VELMWAL Report No.: VELAV/2208310003
Issued To: MA Montecardo Limited Formut No.: T8 F-03
Montecurio House, Purty Reference No.: 15047806
Sindhu Bhavin Roud, Boduhdes, Date : 21.05.2022
\hmedabod, Gujarat, Indiu - 3800358 Reporting Date: 06/092022
Period of \nalysis: JIAB2022 to 6092022
Name & Address of the Project: 3320 - M/ Patna Metra Ruil Project Reeeipt Date: /082022
Montecario Limited 170 Ward No. 38,
Ranjan Y aday Path, Near Marati \lankar Sampling Dute: 25.08.2022
Serviee Center, Danapur, Patna, Bihar, Sampling Quantity: 5 Lirs. = 250 mi
India - 801503 x
Sample Deseription: Ground Water Sample Sampling Type: Grab
Location: Sagumn More
Sumple Collected By: VEL Representative (Me. Robit Tiwari) Preservation: Tee Box
Sumpling and Aualyvis Protocol: APHEA 23" Edition 2017 & 1S: 3025 Paramcter Required:  As per Work Order
1 ' N
| ; Limity of 1S: 10500-2012 |
Permissible
S.No. | Parumeters Test Method Results 1 nits Requirement | Limit in the
{Acceptable Absence of
Limit) Alternate
= i Source
Fable | Organoleptic and Physical Parumeters
L [plla sty APEIA. 4500 11 B, Electrometric Method 7.39 - 651085 | No Relavation
T |Colur APHAC 2120 1 Visunl Comparison Method | *BLOCLOG-L0] | Hazn 5 15
3 Turbudity T T APIATZIR0 B Nophlclometric Method | TBLQU TLOQ-1L.0) S5 L 3
4 |dour APTIA. 2150 1. Threshold Ocdour Method J Agrecible | = | Awesable | Agmocable
5. | Tuste - APHA. 2160 B, (hreshold Test Method i Agrecable D ™ Azrecable Aurecable
6 | ToalDissolved Solids | APHA 540 T, Gravimetric Method | 356,00 [ mgi [ s00 3ikin
Table 2 General Parsmeters Concerning Sub Undesirable in Fxcessive A = =i
7 APHEA, 3500 Ca B 1D TA Titrimerric BTV
Caleium as Ca mpl. 73 200
Method
3. Fotal Alkahnity as Cal O APHAL 2320 B, Tiwrimetric Method 257.05 myl | 200 600
9 Chlornde o< C1 APHA 4500 CTR. Argentometric Method 546 mel | 50 1000
10 | Magnesium as Mg APHA, 3500 Mg B, Cabeulution Method 1811 mgil. 30 oo
11| Total Hardness s CaCO, [ APHA, 2340 C, EDTA Tirimetrie Method 204,52 mgl 200 00
12| Sulphate as SO, APHA, 4500 L. Tarbidimetric Method 087 myg'l 200 A
13 Flooridens | APHA. 4500 F D, SPADNS Method 035 mg'l, 10 1.3
14| Nitrae ns NO, 18: 3025 (P-34), Chromatropic Method 309 mg'l 15 No Relination
15, |[lronos ke IS 3025 (P-05): 2014 (RA:2019) 013 myl | n No Relaxation
= — e, 7
By) | (Ypphod By) |
; 'f".’?H SHEKHAWAT {2 _‘/’ y3)

INICAL Man

VoLR
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\

IS0 9001 | ISO 14001 | I1SO 45001

Nample No.: VELW/I T Report No.: VEL/AW/2208310003
[ [ Limits of IS: 10500-2012
| Requirement Permissible
S.No. | Parameters Test Method Results Units | (Acceptable) | Limit in the
Limit Absence of
| Alternate
! L Ry | 1 Source
Tho | Aluminium as Al £5: 3025 (1-63): 2014 (RA:2019) | BLOCLOQ0002) | mel. 003 02
17, [ Boronas 8 [ 1S 3025 (P-63). 2014 (RA2019) TIRLOE 00001y | mgl | 0s = 23
18, | Total Chramium as Cr T8 3025 (P-05) 0ITRAZOI9) | BLOCTTOQ0.002) L N
D e 2 3 = ‘_‘f.‘"“" T I T e —F — o
V. [Phenalic Compounds APHA. 5530 C, Chloroform Extration | D0t ORI T o 05
(bt Method | | |
. | Miseral Off BLCALORO T | [ N
; lanese b of 15 3025 (P-39) i = 1 myl ' (Kl ;
i | Relozation
2, A Dy ot T Amen K I8 122818 3023 (1-68) BIQEHOQONS) | mu, | 02 10
3 |ZincasZn 18: 3005 (F-05); 2014 (RA:2019) I BOCTOQ00) | med 50 150
3% |[CopperasCn IS 3075 (P-63) 2010 (RA2019) SRLOTTOQ0002) | my! 005 1.5
M Manganese as Mn 182 3023 | P-o3) 0 THRA2019) SRLOCHLOQ-0.01) my/l. | (iR} 03
- - s
2, Sclenium as Se 1852 3025 (P-65) 201LH(RA2019) | TBLQEULOQW001) | me’l, i 0l No Reluwwustion’
Table 3 huuﬁerﬁ:omémhg Toxic Substunces
0. | Codaviom o Cd 182 3025 (P-65) 2011 (RA2019) [ TLQCELOQO 002 | mgit nan3 No Relavation
37, [Teadws b 18: 3023 (P-63). 2014 (RA2019) ‘ SBLQCTTOQ-0002) | eyl (X No Relaxation
2%, e e SBLQUELOQ-0.02) No
Cyonide as UN 18: 3025 (P-2T) % e mgl. (IXIA)
| Relasation
| 200 AmeniC as As I8 3025 (P-05). 2014 (RA:2019) | TBLQCLOQOO0S) | mgl. 001 N Relaation
730, [Mercury as Fig 18: 3025 (P-63): 2014 (RA:2019) TP BLQCPLOQU0008) | mg'l. G001 No Relasation]
‘Table 4 Bacteriological Quality of Drinking Water
L T 1
I | Tomml Colitorm P— | 2 PT | Shall not b detectable in say
| 10tml 100 mi sample
320 T coli e Per | Shallnot be detectuble in any
S , v Alwent 1ot 100 ml sample

Note~ *BLQ- Below ©imit of Quantification, **1LOQ- Limit of Quemtification,

“ Amendment No b Junse 2005 ¢ omits of fron & Arsersc ) and Amendimient Nu 2 i Sepe 2018 (Lamin of Boroo & 15 Methed o Tota) Coliform £ | coln) &

Amensbiment No 3 m Feh 2021 (Lunit of Mineral O)

¥ Epd of Repont ™ *

4 53’.",!." HAWAT
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Laboratory: Plot No. 82A, Sector - 5, IMT Ma
IS0 9001 | ISO 14001 | 150 45001

nesar, Gurugram - 122051 (Haryana)

Sample Number: VELMW 2 Report Nos: VEL/W 2208310004
Issued To: M/ Mootecarto 1imited Format No.: 7.8 E-03
Montecarlo House, Party Reference No.: 15047806
Sindhu Bhavan Road, Bodakdey, Date : 21,05.2022
Abmedabud, Gujsrat, India - 380058 Reporting Date: NEMO2022
Period of Anislysis: JUNB2022 to 06092022
Name & Address of the Project: 3320 - MA Patna Metrn Rail Project Reeeipt Date: 3182022
Montecarlo Limited 170 Ward No. 38,
Ranjoo Y adas Path, Near Maruti \lankar Sumpling Date: 25.08.2022
Setviee Center, Danapur, Patna, Bibar, . ity S Lars, = 250 il
Y - 801503 R Demin &
Sample Deseription: Ground Warer Sample Sampling Fype: Grab
Location: Batching Plant (Rukaopura)
Sample Collected By: VEL Representative (Mr. Rohit Tiwsird) Preservation: lce Roy
Sumpling and Analysis Protocol: APHA 23 Edition 2017 & 1S: 325 Parnmeter Required: Ay per Work Order
Limits of IS; 10500-2012 |
Permissible
S.No. | Parameters Test Method Resuly 1 nits Requirement | Limit in the
(Aceeptuble | Absence of
Limit) Alternate
Souree
Table 1 Organoleptic und  Physical Parameters
L [pHiam 20y APHA 4500 11 B. Electrometrie Mothod 7RI - bSw8S | No Relaxition
2 | Colour APHEA, 2120 B, Visual Comparison Method | *BLQ(U"LOG-1.0) | Hazen 5 13
5o | Turbidiy | APHA, 2130 B. Nephlclometeie Method BLOC*LOQ-1.0) NIt i 3
4, [ Odor | APHAL2T50 B, Threshold Odour Method Agrecable - Agrecable Agrecable
5 | Tase APHAZZI60 B, Threshold Test Method Agrecable - Aprecable Agrecable
6. | Total Dissalved Solids APHAL 2500 C, Gravimetric Metbod 20 myl, SO0 3000
Table 2 General Parameters C oncerning Suby 1 ndlesi in Excessive A
E T APIIAL 3500 Ca B, EDTA Titrimetric 9 14
Caletum s Ca mg'l 75 200
Method
T8 | Tolal Alkalinity as CaCOJ| APHAL 2330 10, Titcimeric Method 29100 mg'l 200 0
U, [Chloride us C1 APHA, 4500 CTB. Arpentometric Method [ mg'l 2350 1000
10, | Magnesium s M APHA. 3500 Mg B, Caleulation Method FERY] el 30 100
1| Total Tardoess s CaCOy | APHA, 2340 C. LDTA Tirimetric Method 3250 meg L w0 [ e
12, | Sulphie as SO, APTIAL 3500 T, Turbidimetric Nathod 1862 el i J00
13 | Flootide s B APHA. 4500 F 1), SPADNS Method .56  mel 1o 1.5
T [ Nitrate s NOY, 15: 3025 (P-34). Chromotropic Method 320 mgl. i No Relaxation
ISC 3035 (P-6S) 2011 (RA2019) 018 mgl. A0 No Relaxation
." \ o)
T \ B /’” .
SR " 23/
.
(R R RN M Y www.vardan.co.in
68 E-mail: lab@
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Gurugram - 122051 (Haryana)

Test Report
r\mplc Noz VELAWAZ T Report No: VELAV220831 0004
l ‘ ' Limnits of 1S: 105002012 |
| Requirement [ Permissible
| SoNa. | Parametors Test Method Resules Units | (Acceptable) | Limit in the
Limit Absence of
{ Altermate
| 5
fo,  Muminium as A I8: 3025 (P-631: 2014 (RA2019) L BLOMALL 10002y | omel. 003 02
7. | Boonss B 1530235 (P-R5): 2014 (RA-2019) [BLOUTLOQ00T) | met 05 EX]
18, [ Total Chromium a Cr I8: 3025 (P-63): 2014 (RA:2019) “BLOUFLOQ-0003) | myl 005 No Relaation
19 Phenolic Compounds APHA., 5530 C. Chloroform Ftesction | "BLOCTLOQ-0.0004) it anit i3
(LSS ERETE ] Method
T [ MinerlOll SBEOCT OG0 1 i N
Clause & of' 1S: 3025 (P-39) - NP mel | 1 ¥
] | Relaxation
— o
: :&lm Deterpentsns | Auiex K, IS 13428015: 3023 (P-68) *BLXSLOQ-008) | gt | 0.2 L
o |MBAS
R | Zincas/n 18: 3025 (P-63): 2011 (RA2019) TEBLOUISTOQ001) | mell. 50 150
33, |CopperasCu 183025 (P-63): 2010 (RA2019) BLOCTO0-0.003) | mal 0.03 3
"2 | Manganese as Ma IN: 3025 (P-63): 2010 (RA-2019) | OTBLOUTOQAODTY | mgl. ] K]
25, | Selenium us Se IS 3035 (P-63) 2011 (RA2019) TIRLOCTOGa T | meT. ] No Relavation|
Table 3 Parameters Concerning Taxic Sub
20, [Codmium s Cd 1823025 (P-65) 2014 (RA)19) BLALOQ0002) | met. 0003 [No Relavation.
"2 |Lesdas P CIS: 3025 (P63y; 201 (RA2019) | BLOCTT OGO 00 | g [X0] No Kelavation
28 | OTBLOCRLOQ-002) Na
Cyattideas (N I8: 3025 (P-27) | R my/l. 005
| Relaxation
2, Arsenic s As 15: 3025 (P-63) 2014 (RA:2019) | *BLOC*LOQ-0.065) | mg/t 001 No Relaation |
R0 Mercury as Ty 18: 3025 (P-65). 2014 (RA2019) [ *BLOCTLOQ-0.0005) | mel. 0.001 No Relavation:
Table 4 Bacteriological Quality of Drinking Water - e
0 - T gy W - e —
ol Lo 1S: 151852010 ! Absent PEU 1 Shall o b deectable n any
| [0nmi 100 ml sample
12 [Ecoli ) [ Per | Shall not be detectable in any
1S: 15185 2016 Absent o0l 100 mi sample

Notes- *BLQ- Below Limit of Quantification. **LOQ- Limit of Quantification,
Amendaient Nov 1 n June 2015 (1 imits of Tron & Arsenie) and Ameodment No 2 in Sept 2078 (Limit o Boros & 1S Method of Totl Colform & I coli) &
Amendoent No 3 in Feb 2021 (Lamit of Muenl Oy

***End of Repart***
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Attachment 14. Interview Survey Results

SURVEY RESULTS OF QUESTIONNAIRE OF SOCIAL SURVEY

Land Use and Utilization of Natural Resources:

No. of Responses in
Question No.6.1 < Percentage (%) Remarks

Respondents YES NO
Arc there any loss of During the survey it was obtained that all the 240 respondents
local resources by opined that there shall be no loss of local crop and fruit,
the _project 240 ~ 100, | reservoir by the project.
implementation:
Local Crop and frunt,
water Reservoir?
Wa Isage:

No.of Responses in
Question No.6.2 &2 Percentage (Yo Remarks

Respondents YES NO
Do you use nearby All the respondents have told that they use water supplied
river water or lake through Tap water provided by Patna Municipal Corporation
water  for  fishing, for daily usage and there is no use of nearby river water or
fishery. washing for 240 - 100% | lake water for fishing, fishery, washing for laundries and
laundries and dishes dishes ete.in the daily life.
ete.an your daily life? Among the 240 respondents no one was mvoived in the

fishing activity,

Existing Social Infrastructure and Services

Question No.6.3- Could you give us the names of Clinics, Hospitals, schools, Kindergartens and religious facilities in
your community?

During the Survey and interview with the 240 respondents in the study area it was obtained that there are following Clinics,
Hospitals, Schools, Kindergartens and Religious Facilities in the study area.

Existing Social Infrastructure and Services

Location Z Schools/Educational Offices/ Community s
Hespital Institution Hall, Academy Hemes o
s Kusum Hospital, T {Scndriya :’:ih%al;ya.
anapur B SR 10V Schoeol Tara - =
Sub-Divisional Hospital, Chak. St Xavier School
Government Hospital, Hi- | Sainik  School, DAV
Tech Emergency Hospital, | Public School, S.G Public Hanuman  Temple
Shaguna More | Dr.Bindu Hospital, CISRO | School, Patna  Doon -- Shiv Mandir Ples
Hospital, Keshav Hospital, | Public School. Rastriva "
Dr. Vivek Clinic Madh Vidhyalaya
JD Eye Hospital, Dental
0 Hospital. R.AK Gupta Eye | Doon  Public  School. 2 e 3
RES:Motg Hospital, Vishal Homeo | Tmpact College = A SemayMandir
Clini¢,
Patliputra - Amity University -- H Temple
Rsjo Bizar Paras Hospital l-:uhlic School, BV, . Shiv Temple, Maziid
College
_PamaZoo | = Public School - | Zoo
Panchayati Raj
Kendriya Vidhyalaya, | Department. National | Panchmukhi
Vikas Bhawan | Sadar Hospital Shri Paroga Prasad High | Informatics  Centre, | Hanuman  Temple,
School Pant Bhawan, Public | Durga Mata Mandir
Health Department
Vidyut Patna Mahila V;dhyu: Bhawan;
- . - Niyojan  Bhawan,
Bhawan Mahavidhyalaya
Patna Museum
Chandragupt Institute of
management, Chanakya
Mithapur Swastik  Hospital, Girija | Institute of Law, Persian 3 Radhe Krishna
Hospital College, Aryabhatt Temple
College, IGNOU
R | Centre
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Existing Social Infrastructure and Services

Diagonstic centre

Location Schools/Educational Offices/ Community - —
Hospital Tnstitution Hall, Academy Religlous Places
3 { Ramastha Multi specialist | Shyam  Convent, ITI
Rantkrishna Hospital, Patna Central | college, Ramkrishna - Shiv mandir
Nagar ; "
Hospital Dwarika College
Patna  Central  Hospital, Maruti Suzuki Shiv mandir,
Jaganpura Pulse hospital, SRL | Patna Central School Showroom Rameshwar

Mahadev Temple

Patna Station

Central - Super  Speciality
Hospital, Railway Hospital,
General Hospital, Ishwar
Memorial Hospital

Bihar Examination Board

Hanuman  Temple,
Buddha Smriti Park.
Mosque

Wells Hospital. Rainbow

Vidhya Niketan School.
Modern  Sainik  School,

Akashvani Emergency Hospital, Lile Flower  School, - )
St.Xavier School,
Gandhi Multispeciality Hopsital Magadh Mahila | Sri Krishna Memorial =
Maidan e ¥ Hop University Hall. Patna
PMCH Government Medical | Government Medical | -- Mosque, Radha
Hospital College Krishna Temple
Patna University, Science
University PMCH (600 Meters) College, Coaching | Anj 1 ia Hall | H Temple
Insti and Classes
DAV Vidhyalaya, Bihar
3 3 Dr. Arun Kumar Agrawal | Sangeet Natak academy, | C y Hall,
M‘;‘;&:‘E"‘:“‘ Hospital(Private  Clinic), | Premchand  Rangshala. | Bihar Cricket -
Dr. Khan Clinic Rajkiya Balak Vidhyalaya | Academy
Heart  Hospital, Private | Kendriya Vidhylaya.
Rajend Hospitals, ENT Speciali Patliputra University, ~ B
Nagar Aastha Lok  Hospital, | College of Arts,
Dental Commerce and Science
Niramay Blood Bank,
Orchid  Hospital, Patna i
Malahi Pakei | Heart Hippital, | o, Ere Fablic “Selidol, = =
E . AISECT Research Centre
ndocrinology, Pathology
Centre, Gastro Clinic
i £ Durga Devi
Kritika Dental Clinic, Ford s 3
Khemni Chak | Hospital. Medwin Hospital, | Patna Central School Vishal Mgy Mait, | Temiplc(srolind Them
% p Jharokha Banquet Hall | from  the  Metro
Parasmani Hospital Glds
Station)
Jeevan  Deep  Hospital,
Sanford Hospital, Vinayak
Bhoot Nath l:lospllal. Gangpln Vistar Management ~ B
Emergency Hospital, | College
Ankita Hospital, Mithila
B
L) ‘&
: . . Automobile and
Zero Mile Earth Hospital - Transport Shops -
ISBT | St Newjecvan Hospitl. | gps public School = -
Cultural Heritage
No. of Neaponses in
Question No.6.4 7 Percentage (% Remarks
Respondents YES NO
The 230 respondents said that cultural properties,
Cotlld: Voul ‘ive s, the e of historic and archacological site is not existing in the
cuhuraly rog nics~ T area coming under the Metro location. While the 10
tie lp icpf 'hc ) Shiish 240 4.9% | 95.9% | respondents from Gandhi Maidan station opined
ouig" al & o T ; ' that there is Church located near to the Gandhi
Fnyo 2L Maidan Station and Gandhi Maidan Park itselfis a
Historical place.
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Natural Disaster

Nowof Responses in
Question No.6.5 Percentage (% Remarks
Respondents YES NO
233 respondents said that no natural disaster such
as Flood, carthquake and cyclone is experience by
the people in the study arca. While 7 respondents
T — of Raja Bazar, Patna Zoo, Vidyut Bhawan. Vikas
X ¢ o i e Bhawan, Jaganpura and Moil Ul-Haq Stadium area
of natural disaster such as 240 3% 97%
Cyclone, Flood, Earth Quake ctc opined that not exactly the flood occurs in the area
¥ ' o ) but there is water logging which is experienced by
the people which is caused due to improper
drainage system in the city and due 1o the heavy
rainfall in the seasof,
ild L.
_ No. of Responses in
Question No.6.6 T | Percentage (% Remarks
Respondents YES NO
Is Child Labour customary in your 240 100% All 240 respondents opined that no child labour is
o ity? (Yes/No) = - * | experienced in the ity.
:)rc Tl?::c:ny :::‘?l:l ]: ¥ foz‘:’c::lrﬁ All 240 respondents opined that they experience the
Kindergarten :‘:nd g mligiou; 240 100% - issue of Heavy traffic causing traffic accidents in
facilities in your community” Hie:city;
Infectious Diseases such as HIV/ AIDS
No. of Responses in
Question No.6.7 & Percentage (% Remarks
Respondents “YES | NO
5 SEI: % No respondent was obtained during the survey
. 5 ¢ )
(\‘\_fm kind .of Lpnd‘en:m tnfectious 240 -- 100% | having Epidemic Infectious disease among the 240
isease have you had? A
Gender Equity (Oaly for Female)
No. of PRcspo ae h:‘
Question No.6.8 ercentage (% Remarks
Respondents YES NO
What kind of measures do vou 2 X oy ¥
liink, feimale. passengers feed ‘to Female respondents are positive towards the project
tike & tain: with con;fon" Ex and 75% are demanding that there should separate
Instalking of Priority Seat F;:malé 120 100% - Female coach in the Metro train, about 25% wanted
or;l Caf Breast Feedin v‘mom it special seat for women in general coaches/ Installing
e s of Priority Seat.
Ecosystem Services
Responses in
Question No.6.9 = B 2' Pe“:m age Remarks
P (%)
YES NO
198 respondents said thal no ecosystem services in
. B N the study area. While 42 respondents of Danapur,
m“vlml.“:%cx dt:: ?::.:Tmﬁﬁ:;fi Saguna More, R.P.S. More, Raja Bazar, Paina Zoo,
Ex. Danapur cantotineat. Patwa 240 18% 82 % Vidyut Bhawan, Vikas Bhawan, Patna station, Moil

Zoo. other crops and cultivated
product in Paina eic.

Ul-Hag Stadium, Khemni Chak, and New ISBT area
opined thal they received Ecosystem services from
Danapur cantonment, Patna Zoo, other crops and
cultivated product in Patna.
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Attachment 15. Construction Speed and Required TBM Units

Construction speed highly depends on TBM works in the case of underground railway projects as the
TBM system is the most expensive unit out of all kinds of equipment, and TBM construction limits
access to the site (the launching shaft is the only entry point). In contrast, if required, the contractor can
hurry the progress to deploy more machines for other construction activities.

Table 1 Key Dates relating to TBM Works of PC-03
Weeks after Weeks after

LOA NTP
02 Submission of the copy of the agreement/ LOA/ 6 N/A

purchase order for purchase of TBM or a proof of

availability of TBM for ready deployment. This
period will include two weeks for design review by
the Engineer.

06 Start of Initial Drive of TBM No. 1 from the first N/A 35
launching shaft and also start of initial drive of
TBM No. 2 from the second launching shaft

07 Start of Initial Drive of TBM No. 3 from the first N/A 45
launching shaft and start of initial drive of TBM

No. 4 from the second launching shaft.

08 Completion of Track way Basic structure for N/A 90
designated contractor access- track way, including
construction of cross passages, st stage track bed
concrete including drainage for 1st block section
(both tunnels)

22 Completion of Track way Basic structure for N/A 140

designated contractor access- track way, including
construction of cross passages, st stage track bed
concrete including drainage for last block section

(both tunnels)
Source: PMRCL
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The master schedule for the Patna Metro Project defines 42 months construction period for every
underground contract, PC-03, 05, and 06. Let’s review PC-03 contract requirements with the
contractor’s actual TBM construction plan.

1. Review of PC-03 TBM program

The Employer's requirement of the PC-03 contract indicates Key Dates in Appendix 2B. To shorten the
construction period, the Contractor must carry out various desk works and site surveys, like ordering
TBM and conducting a building condition survey immediately after the issue of the Letter of
Acceptance. Then the Contractor should meet the Key date of launching the first two TBMs 35 weeks
after the Notice to Proceed (NTP) is rendered. Followingly, they should launch the rest of the two TBMs
by 45 weeks after NTP. The Contractor must complete works to hand the site to track contractors for
the first section by 90 weeks and the entire area by 140 weeks after NTP.

The following chart shows the TBM work sequence of the PC-03 contractor. The PC-03 contract has
6841 meters of the TBM section. Based on the station location, they split the entire TBM section into
two, 2862 and 3979 meters. To meet the first milestone, handing over the first section to the track
contractor, they have to proceed with TBM at 1485 meters and install three cross-passages and the first
stage bed concrete.

PATNA METRO PC0O3 - TBM PATH

Source: PC-03 Contractor
Figure 1 TBM Construction Sequence of PC-03

The contractor should build cross-passages per the National Building Code of India (NBC) 2016. Sub-
clause K-4.1.5 of NBC specifies the following requirements:

a) First cross-passageway shall be provided not farther than 500 m from the end of the platform
of an enclosed station or from the tunnel portal or from a mid-tunnel exit way

b) Distance between any two cross-passageways shall not be more than 250 m

Suppose three cross-passage construction needs three months, and the first stage bed concrete for 1485
meters needs an additional one month. The Contractor should complete TBM excavation within 39
weeks (=90 - 35 - 4 x 4), meaning the TBM should run at 38 meters per week or 163 meters per month.
On the other hand, to finish the entire tunneling work before 140 weeks, the contractor should complete
the section of 3979 m, where the fourth TBM runs within 95 weeks. Even if the contractor allocates
seven months to activities except for TBM boring, the balance is 67 weeks (= 95 - 4 x 7), and the
contractor should run TBM at a speed of 255 meters per month.

The PC-03 Contractor said, during an interview, that they planned the speed of 230-250 meters per
month, including the initial drive. As the progress rate gets faster after the initial drive, the longer the
section, the quicker the speed. The 255 meters per month above will be a decent and achievable target,
and the contractor can accomplish the Key Date without damaging other contractors’ schedules.

2. Application to PC-05 TBM program

The JST checks the number of required TBM for PC-05 and 06 under the same Key Dates condition as
PC-03 since the duration of civil contraction works is 42 months and the same for three U/G packages.
Based on the requirements above, while the PC-03 contractor must build a total of ten cross-passage,
PC-05 and PC-06 contractors do eight and nine cross-passages, respectively.
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First, since PMRCL/DMRC do not finalize the TBM working sequence for PC-05 and 06, the JST drafts
it based on (1) the accessibility of equipment and materials and (2) the availability of a construction
yard. The proposal is as follows.

| PC-06 (Total 3885 meters of TBM and 9 cross-passages) PC-05 (Total 4545 meters of TBM and 8 cross-passages)

2 TBMs 3TBMs
{Retrieve + Move + Launch) (Retrieve + Move + Launch) (Retrieve + Move + Launch)
:r ffffffffffffffffff ”F-’-’-----——f—':—'—'lr:  Ea— g
! . i _ i ) . 1
[Ramb) Rukanpura  Raja Bazar PatnaZoo  VikasBhawan  VidyutBhawan Patna Juriction (Ramp)
[ \" " ¢ I v
[1]-1 [1)-2 [1-1 [1]-2 [3]1
B3 B3 ) B2 B2 B3
[2]-1 [2]-2 (2]-1 [2]2 1312
Distance (m) 1059 798 2028 952 1247 1086 1260
# of Cross-passage 2 1 6 1 2 2 3

* “BX" in stations indicates the number of floor levels.

Source: JST
Figure 2 Proposal on TBM Working Sequence for PC-05 and 06

For PC-06, from the null point (the point where the rail level crosses the ground surface) at the side of
Danapur station to the eastern edge of Patna Zoo station, the TBM will be launched from the shaft at
Rukanpura station to both eastern and western direction. Whereas for PC-05, from the east edge of
Patna Zoo station to the null point at the side of Mithapur, the JST proposes Vikas Bhawan station and
a ramp near the null point as the launching shaft.

To meet the first Key Date to hand over the site, TBM ideally passes the shorter section, from
Rukanpura station to a ramp for PC-06 and from Vikas Bhawan to Patha Zoo for PC-05. Each running
distance is 1059 and 952 meters, respectively, which is less than 1485 meters in the case of PC-03.
Therefore, both PC-05 and 06 contractors can meet the first Key Date.

The length of aggregated TBM section in PC-06 is 3885 meters and shorter than the 3979 meters of the
most extended section in PC-03. Two TBM sets can also satisfy the second Key Date in PC-06.
However, PC-05 has 4545 meters of TBM section in total, and the contractor would need to proceed
with TBM at nearly 300 meters per month (= 255 x 4545 / 3979) if they deploy only two sets of TBM.
That rate is so demanding that the PC-05 Contractor should deploy three sets of TBM in total.

The JST proposal for the PC-05 TBM sequence considers live railway lines between Patna Junction
station and the ramp. That is, the contractor should pay special attention to live railway lines by closely
monitoring the deformation while TBM crosses the section. The rate of TBM excavation should be
subject to various factors, and this section should be independent from other sections. Hence, two sets
of TBM will start from Vikas Bhawan station in both directions, and the last one will do from the ramp.
Patna Junction station is located on a very congested and not wide road, so the contractor can retrieve
TBM but not launch it. When the PC-05 contractor uses three sets of TBM, each TBM runs 3285, 3285,
and 2520 meters, which is shorter than 3979 meters and allows the Contractor to meet the second Key
Date for handing over the site to the track contractor.

In conclusion, deploying three sets and two sets of TBM for PC-05 and PC-086, respectively, can achieve
critical Key Dates and the 42 months construction period.
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Attachment 16. Construction Safety Management under JSSS

PMRCL agreed to utilize JICA Standard Safety Specification (JSSS). On the other hand, PMRCL uses
DMRC’s safety manual called Conditions of Contract on Safety & Health and Environment (CCSHE),
May 2019, for the non-JICA portion. Here, the JST compares JSSS with CCSHE to figure out what
additional functions PMRCL should arrange under JSSS.

First, it is about the priority across contract documents. According to Sub-clause 1.5 [Priority of
Documents] of General Condition of Contract (GCC) PMRCL uses for non-JICA portion, the order list
has no specific description of CCSHE. Hence, CCSHE can be categorized as the lowest rank or “any
other documents.” CCSHE describes, in Provision 5.0 [Designer’s Role], the importance of design to
reduce the incidence risk. However, the Contractor may face difficulty modifying the design in safety
terms as the priority order in the contract documents puts a higher rank on Drawings the Employer
attaches.

CCSHE does not envisage engaging General Consultant or project management consultant in
construction safety management partly because DMRC does not always need to hire them. Apart from
this base, there are several deviations in the safety management between CCSHE and JSSS, as below.

i) Employer’s engagement: JSSS needs the engagement of the Engineer or the Employer to manage
the construction safety, like weekly joint site safety inspection with the Engineer, while CCSHE
expects the Contractor to do it per the document.

ii) Scoring system: CCSHE utilizes a scoring system to monitor the Contractor’s safety management.
The Employer might suspend the payment if the score is lower than the defined level. Manipulation
would happen with unprofessional manners under no official monitoring.

iii) Chairperson of Committee: Both documents demand the personnel dedicated to the construction
safety management and the safety committee. CCSHE appoints the project manager as the
chairperson of the committee. At the same time, JSSS renders the chairperson’s role to the chief
safety officer called Health and Safety Officer (HSO).

iv) Training: CCSHE includes a provision on training for manageable personnel, while both
documents refer to training for laborers.

v) Stress on electrical safety: CCSHE highlights electrical safety while specifying monthly electrical
safety audits. That makes sense as the quality of electrical equipment varies, and the severe natural
climate may damage this equipment more challenging in India.

vi) Minimum wage and Provident Fund (PF): CCSHE refers to the minimum wage and PF relating to
local labor laws, whereas JSSS counts on local regulations regarding these issues.

CCSHE cares more about local challenges than JSSS, which is a good point. However, the required
input from the Employer and Engineer is relatively silent in CCSHE.

Since JICA published JSSS in February 2021, it is a relatively new specification, and there should not
be many projects to utilize JSSS. For instance, the JST compared JSSS with the Safety, Health and
Environmental (SHE) requirements for Dedicated Freight Corridor (DFC) Phase-2 Project, JICA
funded project, as below.

The JST observes that JSSS demands more resources for safety management, especially in training and
committee meetings chaired by the Engineer and the Employer. In short, The Contractor should
establish a Health Safety Officer (HSO) team with staff and a budget sufficient to deal with such extra
activities. In contrast, the Employer must maintain a capable team with the Engineer too, and PMRCL
should establish a capable team to follow JSSS accordingly.

Table 2: Comparison between JSSS and SHE Requirements for DFC (Phase2)
S.No. Comparison JICA Standard Safety SHE Requirements for DFC

Points Specification (JSSS) Phase-2, DFCCIL
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Safety The Contractor shall submit | This requirement is not clearly
Declaration Safety  declaration  (Bidder’s | mentioned but according to the
commitment and obligation) with | SHE Requirements (DFCCIL),
the bid by Adopting the slogan | the Contractor shall formulate a
SAFETY FIRST with proactively = SHE policy (Contractor’s
aiming to achieve  “Zero | Commitment) with a statement of
Accident”. organization & arrangement for
SHE, training & education, Safety
equipment, etc. to achieve “Zero
Accident.”
Risk JSSS specifies key steps of Risk | Although key steps of Risk
Assessment Assessment and the hierarchy of | assessment and their control

the control measures.

procedures are not specified in the
SHE Requirements (DFCCIL) but
this is standard practice and
followed by the Contractor for all

routine and non-routine activity.

Contractor’s

The Contractor shall prepare

This requirement is not clearly

Method Method Statements, including | specified in the SHE Requirements
Statements risk assessment for all parts of the | (DFCCIL) but specified in other
work, including temporary works, = contract documents.
with details of the arrangements
and methods the Contractor
proposes to adopt for execution.
Skill Training | JSSS states that the Contractor | Skill training requirements are

shall ensure that all Contractor’s
shall be
skilled & trained. The Contractor

Personnel qualified,
shall recruit candidates in the

Country and train them to

provide the skill required to

perform their assignments.

weak and need to be strengthened
as per JSSS.

HSO Scope of

The duties and authorities of the

The duties and authorities of

Duties  and | Health & Safety Officer (HSO) | Safety personnel are not clearly

Authority are defined in the JSSS. defined in the SHE Requirements
(DFCCIL)

Joint Site | HSO shall conduct regular joint | Planned general inspections are

Safety site safety inspections with the | performed at predetermined

Inspection Engineer at least once a week. | intervals, usually involving the

The Contractor shall prepare a

joint inspection report and

submit it to the Engineer within

seven days after the inspection.

contractor and the
Employer/engineer
representatives.
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7 Engineer’s The Engineer will arrange and | This requirement is not explicit in
Regular Safety | hostaregular safety meeting to be | the SHE Requirements (DFCCIL)
Meeting attended by representatives of the | but is indirectly implied. It

Employer and the Contractor to | requires strengthening as per JSSS.
share information regarding

health and safety management

among the representatives of the

Employer and the Contractor.

8 Project Safety | On larger Projects with multiple | This requirement is not explicit in

Committee contract packages, if so, as stated | the SHE Requirements
in the Particular  Safety | (DFCCIL). It requires
Specification, the Employer shall | strengthening as per JSSS to have
create  and Project Safety | more Employer involvement.
Committee to ensure mutual
understanding and  effective
implementation of health and
safety management of the entire
Project. The Employer shall be
the chairperson of the safety
committee.

9 Health & | The Contractor shall describe the | The Health and Safety incentive
Safety proposed health and safety | scheme proposal is not specified in
Incentive incentive scheme in the Safety | the SHE Requirements
Scheme Plan and inform the Employer = (DFCCIL). It requires

and Engineer about the progress | strengthening as  per ]SS
and achievement of such schemes | specification.

through their Monthly Safety

Report.

10 | Design & | The Contractor is required to | This requirement is not clearly
Management | comply with Sections 1 and 2 of | specified in the SHE Requirements
of Temporary | BS5975 [Code of Practice for | (DFCCIL) but is specified in other
Works Temporary Works Procedures | contract documents.

and the Permissible Stress Design
of Falsework] as management
standard for the design, erection,
use, and dismantling of
Temporary Works.

Source: JST
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