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SECTION 20

BID DRAWINGS

The following drawings are enclosed for tender purposes.
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PROTECTION AND CONTROL DEVICE NUMBER

SYMBOL AND NUMBER FOR PROTECTION AND CONTROL DEVICE

1 Master Element 51 AC Inverse Time Overcurrent Relay
2 Time Delay Starting or Closing Relay 52 AC Circuit Breaker 21 Distance Relay DFDR  Digital Fault Data Recorder
i ;)Ar;zf::ngo(;rt:;ii?ocklng Relay gj Field Excitation Relay 97 Undenvoltage Relay 86 Lockout Relay
5  Stopping Device 55 Power Facor Relay 50/51  Instantaneous & Inverse time Overcurrent Relay WTI  Winding Temperature Indicator
6  Starting Circuit Breaker 56 Field Application Relay
7 Rate of Change Relay 57 5IN Definite time earth fault overcurrent REF Restricted Earth Fault Relay
8  Control Power Disconnecting Device 58 relay
9 Reversing Device 59  Overvoltage Relay 59 Overvoltage Relay 24 Volts per Hertz Relay
10 Unit Sequence Switch 60  Voltage or Current Balance Relay 90 Voltage Regulator
11 Multifunction Device 61 59N Neutral Point displacement relay
12 Overspeed Device 62  Time-Delay Stopping or Opening Relay
13 Synchronous-speed Device 63  Pressure Switch 67/67N  Directional definite/inverse time overcurrent relay
14 Underspeed Device 64  Ground Detector Relay 79 Auto-reclose relay
15 Speed or Frequency-Matching Device 65  Governor
16 Data Communications Device 66  Notching or jogging device 87 Differential relay
20  Elect. operated valve (solenoid valve) 67  AC Directional Overcurrent Relay
21 Distance Relay 68  Blocking or out of step Relay 25 Synchronizing check relay
23 Temperature Control Device 69  Permissive Control Device ,
24 Voltspper Hertz Relay 70 50BF Breaker Failure relay
25 Synchronizing or Synchronism-Check Device 71 Instantaneous & Inverse time
26 Apparatus Thermal Device 72 50N/51N Earth fault Overcurrent Relay
27 Undenvollage Reiay " Instantaneous & Inverse time
30  Annunciator Rela 74 Alarm Rela
32 Directional Powery Relay 75 Position Chs;nging Mechanism 201G Ground Overcurrent Relay
36 Polarity or Polarizing Voltage Devices 76 DC Overcurrent Relay
37 Undercurrent or Underpower Relay 77
38  Bearing Protective Device
39 Mechanical Conduction Monitor 79 AC-Reclosing Relay
40  Field (over/under excitation) Relay 80
41 Field Circuit Breaker 81 Frequency Relay
42 Running Circuit Breaker 82
43 Manual Transfer or Selector Device 83 Automatic Selective Control or Transfer Relay
44 84  Operating Mechanism
45 85  Pilot Communications, Carrier or Pilot- Wire Relay
46 Rev. phase or Phase-Bal. Current Relay 86  Lockout Relay
47  Phase-Seq. or Phase-Bal. Voltage Relay 87  Differential Protective Relay
48  Incomplete-Sequence Relay 88
49  Machine or Transformer Thermal Relay 89  Line Switch
50 Instantaneous Overcurrent 90  Regulating Device
91 VOltage Directional Relay CONSULTANT (THE ENGINEER)
2 Vol nd Power Directional Rel EAAIS
E E;Td 33 olage and Poer Drectonal Relay @ SERVICES GO, LTD, POWER GRID COMPANY OF
G Ground or generator 94 Tripping or Trip-Free Relay NIPPON KOEI| §;’,’§’-H'”'7\§§§g§%75§§; BANGLADESH LIMITED.
N Neutral r.IEJDR.’SHED ASSOCIATES
T Transformer Projectt  DHAKA-CHITTAGONG MAIN POWER GRID STRENGTHENING
L Line PROJECT (PACKAGE-SS/03) _
Title : Size: A3
- E:as:vgnnz = SYMBOLS gl;eet "
* THIS DRAWING IS INDICATIVE FOR TENDER PURPOSE ONLY. Checked by AAA Drawing No: Scale: N.T.S.
Approved by AAAA DCMPGSP/PKSS-3/MAD/000 Date: 29092018
12 1 10 9 8 7__Internal Refence Only 6 [ 5 4 [ 3 | 2 1
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CONSULTANT (THE ENGINEER)
J.V.OF
TOKYO ELECTRIC POWER
SERVICES CO,, LTD. POWER GRID COMPANY OF
£ "IN " asSociaTioN BANGLADESH LIMITED.
WITH TEPCO AND
NIPPON KOE! iRéneo ™ Assocites
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POWER GRID COMPANY OF
BANGLADESH LIMITED.

Project:  DHAKA-CHITTAGONG MAIN POWER GRID STRENGTHENING
PROJECT (PACKAGE-SS/03)

Nam: itle : ize:
Drawn by AAA "' GENERAL LAYOUT (PLAN) OF 230/132 kV ::et A3
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Checked by AAAA Drawing No: Scale: N.T.S.
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A Legend:
LA I <4—e GAB - gas to air bushing

/TN\GAB/GIL VT

GIL - gas insulated line

HS/ES — et=hwn
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DTROOTE

Q0A6EH000

230 kV Main Bus-1, 4000A

230 kV Main Bus-2, 4000A

CONSULTANT (THE ENGINEER)

TOKYO ELECTRIC POWER
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POWER GRID COMPANY OF
BANGLADESH LIMITED.

Project:  DHAKA-CHITTAGONG MAIN POWER GRID STRENGTHENING
PROJECT (PACKAGE-S5/03)
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Drawn by AAMAAR 230 kV T/L PROTECTION FOR .
NOTE: Designedby | AAAAA MADUNAGHAT-1/2 Sheet 1
* THIS DRAWING 1S INDICATIVE FOR TENDER PURPOSE ONLY. | Checked by AAAA Drawing No: Scale: N.T.S.
aproved by|  AAAA DCMPGSP/PKSS-3/MAD/003 }7,,3‘6: 13029018
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1. 230kV SA shall be installed at the part between 230kV GIS and MTR 230kV bushing, where is air
insulated connection.The SA will be mounted on the top of the MTR radiators, for its each phase

2. MTR is ONAN/ ONAF double rated cooling. 225MV A and 300MVA are for ONAN and ONAF respectively.

3. Each MTR shall mount the wheels under the its tank, and the rails shall also provided on the foundation.

4. Fire wall shall be constructed with suitable height between transformers in order to protect the transformer
from the spreading due to adjacent faulted transformer fire.

Main Transformer
230/132/33kV,3Qd
225/300MVA
(ONAN/ONAF)

67 Y 50 YSON

! 67NA 51 ASINA 24 A 29 )\ 86

6750 V50N

87712 67NA 51 ABTN 24 ) 25 ) 86

AN AN

SA 1P 4——4

67 Y 50 YOON
B7NA ST ASIN

CONSULTANT (THE ENGINEER)

J. V. OF
- TOKYO ELECTRIC POWER
JEPSCO SERVICES CO., LTD.

AND NIPPON KOEI CO.,
LTD. IN ASSOCIATION
WITH TEPCO AND

N!ppﬂNI(DE” MURSHED ASSOCIATES
LTD.

POWER GRID COMPANY OF
BANGLADESH LIMITED.

Project:  DHAKA-CHITTAGONG MAIN POWER GRID STRENGTHENING
PROJECT (PACKAGE-SS/03)

Name Title : Size:
. A3
NOTE: Drawnby | AAAAAA 230 KV TRANSFORMER PROTECTION [sheet
* THIS DRAWING IS INDICATIVE FOR TENDER PURPOSE ONLY. Designedby | AAAAA et 1
Checked by AAAA Drawing No: Scale: N.T. S.
Approved by AAAA DCMPGSP/PKSS-3/MAD/005 [p... 05-02-2018
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POWER GRID COMPANY OF
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PROJECT (PACKAGE-SS/03)
Name Title : Size: A3

Drawn by LV AC DISTRIBUTION SCHEME Sheet
NOTE: Designed by of mn
* THIS DRAWING IS INDICATIVE FOR TENDER PURPOSE ONLY | Checked by Drawing No: Scale:N. T. S.
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POWER GRID COMPANY OF
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PROJECT (PACKAGE-$5/03)
Name Title : Size:

Drawn by AAMAAA 110V DC DISTRIBUTION SCHEME Sheet
Designed by APAAA of 11

NOTE: Checked by AAAA Drawing No: Scale: N.T.S.
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Communication (Primary) Scheme for 400/230 kv to 230/132 kv Madunaghat Sub-station
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400/230 kV SS
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230/132 kV SS

40 Qi
40 Oi

400 kV BUS 230 kV BUS 230 kV BUS 132 kV BUS
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O
(92
w

0SB

SIHOO 8
ovOoA
SO0 8Y
ovOod

ODF ODF
48 X FC/PC 48 X FC/PC
Patch Cord Patch Cord

STM-4 or above

Extension of Existing
Multiplexer for :-

1. Voice Communication
to Madunaghat 230/132
kV SS

2. Teleprotections for
Madunaghat 230 kV ckts

N.B. : Multiplexer of Madunaghat 230/132 kv will be ABB's equipment
which will be supplied under
Contract :- ICB No. : PSEEIP (TRANCHE-3)/ADB/PGCB/P03/SS

STM-4 or above

Extension of Existing
Multiplexer for :-

1. Voice Communication
to Madunaghat 230/132
kV SS

2. Teleprotections for
Madunaghat 230 kV ckts

1xIP
Telephone

CISCO 79"

CONSULTANT (THE ENGINEER)

NIPPON KOEI
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TOKYO ELECTRIC POWER
SERVICES CO., LTD.

AND NIPPON KOEI CO.,
LTD. IN ASSOCIATION
WITH TEPCO AND
MURSHED ASSOCIATES
LTD.

POWER GRID COMPANY OF
BANGLADESH LIMITED.

Project:  DHAKA-CHITTAGONG MAIN POWER GRID STRENGTHENING
PROJECT (PACKAGE-SS/03)

Name Title : Size: A3
Drawn by COMMUNICATION NETWORK SCHEME  [gheet
Designed by of 1/
Checked by Drawing No: Scale: N. T. S.

Approved by

DCMPGSP/PKSS-3/MAD/09

Date: 01-03—2018
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SECTION 21
REFERENCE DATA

21.1 Report on Study of Method to Transport Heavy Loads (400kV Transformers) in
Bangladesh

See Annex 21-1.

21.2 Transformer Barge Stowage Plan
See Annex 21-2.

21.3 Reference Drawings for Civil Works

See Annex 21-3.
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Annex 21-1:
Report on Study of Method to Transport Heavy Loads (400kV Transformers) in
Bangladesh
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Report on Study
of Method to Transport [leavy Loads

(400kV Transforimers) in Bangladesh

January 2015
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1. Purpose of the Study

A study of possible ways of safely transporting heavy objects to the substabions in
Bangladesh was conducted based on a request received to consider methods of transporting
heavy objects (400kV transformers), the specifications attached to the request (August 11,
2014y, and a recuest to change the contents of the request {October 30, 20143

2 Equipment to be Moved
4004230k Transformer
Dimension: 108 m wide x4 10m deep x4.60m high Weight: 207 tons

3. Contents of the Study

A Meghnaghat Substation

{13 Methods expected to be used for transportation to the substation

The object will be transported by barge from the main vessel at Chittagong Port or IMongla Port,
and by river to a temporary pler near the Meghnaghat Substation. According to the information
received from an expenenced shipper, river transportation to the candidate temporary pier is
feasible. Cil tankers and other barges have transported goods on the nver. Eoll-off worlc will be
connducted from the barge to the cand date temporary pier, and trailer transportation will be used
to the proposed construchion site.

athasar

Ehittagong

i

By 1l | abm m ]
B y v Chitragong s
s 2 i

F LETEE
4
.
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(2) Candidate pier construction site and inland transportation

1) The south side of the proposed substation construction site (existing pier)

The temporary pier could not be examined because it 1s located at an already constructed
power station site, but the data gathered at the time of another project and provided by the
local partner was confirmed. The distance from the water to the jetty was 3.6 m (September
2014). The work will be difficult without cargo handling equipment such as a crane. This
pier is therefore not suitable for roll off work. The water depth is not confirmed.

The transportation route from the pier has not been studied. (See photo of expected
transportation route below.)

2) North-west side of the proposed substation construction site (recommended by TEPCO)

This point is a suitable location due to its proximity to the candidate substation site, but the
elevation is 6 meters or more from the river to and the site of the substation. A slope is
needed to move heavy objects up the height by a trailer, and it can be assumed that
extensive civil engineering work would be required. As culvert is installed for drainage. The
route and strength of the culvert will have to be studied before deciding to use it as a route
for moving heavy loads. (See photos of expected transportation route below.)

4/156
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Water level Tf/—r Gm

3) East side of Meghan Bridge (recommended by Nippon Express)
Temporary piers have been bult at this point in the past. It currently 15 used as a site for
unloading nver sand. The transportation route iz dong an ordinary road and the
Chaka-Chittagong Highway, This proposed route is considered optimal even though aesrial
wires would have to be rased, 1t would pass through a hicghway gate, and lane diwiding
hlocks would have to be moved The transportation distance 15 3.5 k. (See photos of
expected transportation route bel ow)

Proposed ternporary pier Hinterland

Crdinary road Hi ghwray Route 1
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Right-turn from the hghway. Fight-turn in front of the smsting power
Separation blocks need to be removed. station. Gate width is 8m.

Left turn. Remove inher ware netting. Mear proposed 25 construction site. Road
{To be confirmed ) widthiz 5.5 m.

(3) Proposal

1) The proposed pieris not suitable for roll -off pier due to the height of the temporary prer.

2 A dope of about 100t 15 needed to overcotne the difference of elevation. Consdering
the restoration, it 15 not appropriate due to the extensive civil engineerng that would be
required.

) While the transpottation route passes through an ordinary highway, handling at the
ternporaty pier, and the ordinary road and the highway hawve been used for this kind of
transport. The transportation in question 15 conadered possible.

Az described ahove, we recommend 3.

B. Madunaghat Substation

(1) Ezpected transp ortation method to the substation

The object wall be transshipped to a barge a Chittagong Port, and transported by nwver to the
temporary pier near the Madunaghat Substation Roll-off wall be conducted at the temporary
pier on the Route 163, and the object wall be transported by trailer from the temporary pier to
the proposed construction site. This time, we examined the candidate temporary pier site on the
Halda River {west of R163) and the ex sting pier on the Kamaphuli River {east of R163).

€/15
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(2) Candidate sites for temporary pier
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1) Candidate temporary pier site on Halda River
The distance from the temporary pier to the site 1s 6.1 km. The proposed construction site is
used to dispose of river sand, and it would be relatively easy to build a connecting road.

Candidate site for temporary pier

Candidate site for connecting road

2) Candidate temporary pier site on Karnaphuli River (existing pier)
The distance from the temporary pier to the site is 11.3 km. The pier has a cargo-handling
facility, with a sign indicating it has the capacity to move 200 tons, but it has been not used for
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eight vears or more. Inquiries must be made to the owner about the pozsibility of uang it The
weight of the transformer exceeds the indicated cargo-handling capacity, which means that
weight reduction and cargo-handling method must be considered in detal 1f it wall be used.

Whole-wiew of the cargo-handling facility
(route wadth 15 5400mm).

Hooking capacity (200 tonsf30 tons)

(3) Eawer transportat on from Chittagong Port to the candidate site for terop orary pier
Upper obstacles and water depths are as shown below for barge transportation wia the
Karmaphuli River from Chittagong Port.

17 Candidate site on Halda Brver | 2 Candidate site on K arnaphngli
River
K arnaphuli 7 Bridge 13t clearatice
K alur ghat Farnapholi Bridge T & clearance (raised about 2.0 m in rainy seasot)
Water depth of Halda River Water depth of 12 m or more
Confluence
In front of Halda Bridge High-voltagecableat8dmhigh | -
Halda Bridge Emoclearatce | -
Candidate Pier on Halda River | Water depthof 8 mormore | e
Gudawrn Karnafuli Bridge 9 i clearanice

Thelowest bridge clearance seen in the study 12 7.6 tmeters. The high-voltage wireis 8.2 meters
high, but it wall be 6.2 meters if the separation 15 2 meters. In the rainy season, a rise in the
water level of sbout 1.5 to 2.0 meters 15 expected, and a jack-down of the entire cargo and
shutting off power to the high-woltage cable should be considered.

(4) Inland transportation from the candidate termp orary pler
1) Temporary pier on Halda River

Upper ohstacles: Power cables and coramunication lines exist at warious points. These
can be avoided by raising them Commumty gates (hamboo) would
have to be temporanly removed In-depth discussion wath the
cotnmunity 15 needed in advance. Trees may be ohstacles af several
points, and ezplanation and approwval of the community as indicated
above, and areport to the road admini strator are needed.
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Trees

Commumnity gate (5.3 m high)

A new connecting road near the temporary pier and an intersection in
front of the candidate substation site are to be considered, but other
roads can be used due to aroad wadth of 6 meters or more.

On the transportation route to the proposed site, there are 1 bridge

and 7 culverts.

Foad width:

BEridges etc.

Bridge conditions:
Mame - &hdul Kader Bridge
Type . Concrete beam bridge

Length 1 25m

B8/18
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Side view Front View
Toogom™

- - A——tr

—‘ 25m 350mm 1650mm

Culwvert conditions
Diameter  © 2500 —4000 mm
Thickness 400 mm

\ /

\

2500-40 LKJm;H

It is thought that the Abdul Kader Bridge can be reinforced by the over-bridge method, and itis
thought that culverts are can be reinforced by placing iron plates on them corresponding to the

depth of earth covenng,

- Areas with shops One bult-up shopping area exists on the route. In daytime, many
cars, three-wheel auto rickshaws and pedestnans use the road, and
negotiahon with and gaining the approwval of the community 1s
needed. A& prior report to the road administrator i necessary, and
traffic control would be needed on the day of the proposed
transportation.

Shopping area where traffic control would be
needed.
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Road works: TWater supply tubes are being placed heside the road in parallel wath
the transportation route. Future road work 15 unknown at this time
for the transportation route in guestion. It must be surveyed agan at
the time of transportation. If any worl 15 expected, discussions on
the content of the work and measures that would be needed to
protect it would have to be discussed wath the related parties.

At the time of survey, water supply tubing
4 work by JICA was being conducted a
| various places.

- Road surface course: The road 18 paved with asphalt for the entire route, but there are
ruthng and cracks in various parts of it. When transporting heawy
loads, road surface conditions must be confirmed and photos must be
taken to confirm that heawy objects have notinjured road surface.

Example of road damage. Similar cracks are
seen at various places.

23 Jetty of Karnaphuli River

- Upper obstacles: (1) Power cables and commmurication lines exist in various places just
like they are along the route. They can be avoded by raising them up
duning transportation. Any community gate (bamboo) must be
temporanly removed. Pror discussion in depth with the commumnity
is needed. There are many places where trees become ohstacles, and
explanation to and approval of the community in advance 15 needed
as well. & report to the road administrator 15 needed, too.
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Cahle conditions

Community gate (5.8 m high)

Road width: The future road from the intersection in front of the proposed
substation site to the destination is subject to foture examination, but
other roads are six meters wide of tore and transportation is
posable,

Eridges etc. There are five culverts and three bridges on the route to the proposed
site. One of the bridges iz made of brick piers Its strength was
unknown at the tirme of the study,

Culvert conditions

12/15
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Bridge conditions: The piers are tnade of Bridge conditions: Concrete arch.
bricks.

Shopping area There iz one shopping area In the dayhme many cars, three-wheel
vehicles and pedestrians vse the road, and prior negotiations wath
and approva of the community are needed. A report to the road
adrmnistrator 1 needed, and traffic control must be conducted on the
day of transportation.

Crowded shopping area, Traffic control wall be needed.

FEoad works, etc. Roadside water supply piping work 15 ongoing along  the
transportation route. It1s not known at this time whether or not any
road construction work 1z being planned. The situation must be
clarified when the stage of planning transportation 1s reached. If any
work is expected, the work content and measures to ded wath it
properly must be discussed with the related parties.
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JIC & work on water supply piping was
heing done atthe time of the survey.

Road surfare courser All routes are paved with asphalt, but ruts and cracks exist on
various parts of the road. Road surface conditions must be confirmed
and photos should be taken before transportation of heavy loads is
undertaken, and it must be confinmed that transportation of heawy
objects has not damaged it

Cracks and other asphalt damage are seen
at warious locations along the road.

(%) Proposals

1) The distance from the candidate temporary pier to the proposed substation construction
site 15 shorter than the distance inwolved in proposal 2. There 15 one bridge on this road,
but it appears that it would be possible to use the bridge if over-bridge construction
method 13 used to strengthen it

2) It iz unknown whether or not the emstng cargo-handling facility can be used. The
capacity 12 insufficient as well. Assumed roll-off work would not be appropriate due to
the elevation of the pier above the water. The distance of 11.3 ki from the pier to the
propozed substation constricion site is longer than that of Proposal 1) There are two
matket areas along the way, and traffic control wall be more difficult.

Therefore, the company recommends Proposal 1) above Construction of a temporary pier
should be done in the dry season when the water lewel 1s low, and it 15 desirable that
transportation take place in the wet season when the water level 15 high

4. Loading chartfwork chart
See the attachments below,

1) BARGE STOWAGE FLAMN - HIDWG-20 A4650W-01-0
HROROPLAN e HIDWG-20 A4650W-02-0
3 TRANSPORTATION PLAN oo HIDWG-20A46500W-03-0
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5. Local laws and remarks on transportation

The BRTA Section of the Ministry of Communication provides lor rules on axle weight of
transportation  vehicles for  domestic  transportation in  Bangladesh in  No.
RRD/BRIA/Overload-38/96 (P-1)-653. The maximum allowable load per axle 1s 10.0 tons, and
an allowable axle weight is defined for each type of vehicle. As there is no provision covering
multi-axlc trailers to be uscd this time. The proposed vehicle is based on 10.0 tons per axle.

Total transportation weight: 268.50 tons =

207.0t (cargo wcight) + 49.0t (vchiclc weight) + 6.0t (power pack wceight) — 6.0t (load
dispersion beam)

Axles of the vehicle: 15 axle x 2 axles

Tens per axle: 8.95 t/axle < 10.0 taxle o OK

For the transportation, discussions will be conducted with the local police, and requests will be
submitted [or police escorts during the tansportation. The local adminisiration has verbally
approved the transportation subject to the agreement with the local community. However, no
document has been issucd. It is important to aveid any trouble with the community along the
way.

6. Rough cstimatc of transportation cost

Rough estimation of temporary pier construction, transportation and obstacle removal are as
indicated below. Barge and transportation vehicles are assumed on the bagis of temporary
imports from Singapore.

Case 1. Both projects in 30 days

Meghnaghat Substation | Madunaghat Substation Total
Sea and land transportation LIS$611,927.54 US$611,927.54
Jetty construction US$105.841.64 US$105,841.¢4 US3211,683.29
Removal obstacle 1U5$40,708.32 1US$126,195.81 U3%166,904.13
Total US$758,477.51 US$232,037.45 US$990.514.96

Case 2. Based on separate schedule (interval of 30 days or more)

Meghnaghat Sub Station | Madunaghat Substation Total
Sea and land transportation US$611,927.54 TS$611,927.54 TUS$1.223.855.08
Jetty construction US$103,841.64 US$105.841.64 US3$211,683.29
Removal of obstacles US$40.708.32 U3$126.195.81 U3%166.504.13
Total U5$758.477.51 U3$843.964.99 LUS81,602,442.50
16/15
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Annex 21-2:
Transformer Barge Stowage Plan
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Annex 21-3:
Reference Drawings for Civil Works
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Section 22

Environmental Management Plan

The Contractor is requested to manage environmental and social impacts anticipated to occur
during construction period, monitor environmental and social indicators and develop relevant

documents / reports for Package SS-3 based on Annex 22-1 Environmental Management
Plan.
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Annex 22-1: Environmental Management Plan

Dhaka-Chittagong Main Power Grid Strengthening
(Matarbari-Madunaghat-Meghnaghat) Project

Environment Management Plan

(L/A No. BD-P81)
March 2018
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1.1

1.2

1.3

INTRODUCTION

Background

Given a steep increase in the power demand in Bangladesh, the planned outage is
executed constantly due to a large fluctuation in voltage and frequency since the capacity of
electric power supply does not meet the demand. High economic growth of recent years is
expected to keep boosting the peak power demand up to 33,708MW by 2030 at the rate of
8.5% per annum.

Approximately 70% of electricity in the country is generated by gas-fired thermal power
plants using domestic natural gas. There is however a need to diversify the energy sources
because of the growing demand for domestic gas and the elevated risk of running out of it
shortly. Against this backdrop, the Government of Bangladesh (GOB) formulated the Power
System Master Plan (PSMP) 2010, according to which the Government is planning to
develop the deep-sea port to import natural gas, coal and other fuels and construct power
plants using these imported sources of energy in the Chittagong Division. While the power
generation capacity in the division is expected to continue to expand in years to come, the
country is facing urgent needs to increase and enhance the power transmission capacity
with high voltage from the Chittagong Division to the Dhaka Metropolitan Area for securing a
stable supply of high-quality electricity is a key to sustainable economic development in
Bangladesh.

Project Objectives

The GOB has concluded a loan agreement with the Japan International Cooperation Agency
(JICA) to receive an ODA loan as much as JPY 43,769 million to finance the Dhaka-
Chittagong Main Power Grid Strengthening Project, the main objectives of which are to
create facilities to transmit power from upcoming Matarbari 1200 MW Coal-based Power
Plant and to enhance the power transmission capability between Chittagong and Dhaka,
thereby to meet the growing demand for power in Bangladesh.

Project Description

By constructing high-voltage main power lines between Dhaka and Chittagong, this project
aims to ensure a stable supply of electricity in Bangladesh, thereby contributing to its
economic growth and mitigation of climate change. The project comprises of the following
components;

Construction of 400kV transmission lines from Dhaka Division to Matarbari Ultra Super
Critical Coal-fired Power plant

Construction of new 400kV/230kV substations and expansion of a 230kV/132kV substation

Consulting Services (basic design, bid documents preparation, bid evaluation, approval of
design, specifications and drawings, construction supervision and certification of EPC
contractors’ works, facilitation of implementation of environmental management plan,
environmental monitoring plan, technical knowledge transfer, documentation, etc.)
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1.4

The executing agency of the project is the Power Grid Company of Bangladesh Limited
(PGCB). A Project Implementation Unit (PIU) is established at the PGCB and the contract of
the project consultancy services has been awarded and work commenced in November
2016.

The project will be implemented in five main contracts namely, Package 1 (TL-1): 400kV
Meghnaghat — Madunaghat T/L, 230 kV LILO at Madunaghat SS from 230 kV Hathazari -
Sikalbaha T/L, and 230 kV Madunaghat -Old Madunaghat T/L (turnkey basis), Package 2
(TL-2): 400kV Madunaghat — Matarbari T/L (turnkey basis), Package 3 (SS-1): 400/230kV
Meghnaghat AIS SS (turnkey basis), 230kV LILO at Madunaghat SS from 230kV Hathazari
— Sikalbaha T/L, Package 4 (SS-2): 400/230kV Madunaghat GIS SS (turnkey basis), and
Package 5 (SS-3): Upgradation of the existing 132kV Madunaghat SS to 230kV (turnkey
basis). All construction and installation works are scheduled to be commenced in January
2018 and the target date for their completion is October 2020.

According to the Bangladesh Environment Conservation Rules (ECR) 1997, 400kV
transmission line project falls under the ‘Red’ category, so far as environmental impact is
concerned. An Initial Environment Examination (IEE) followed by Environmental Impact
Assessment (EIA) including Environmental Management Plan (EMP) are required for their
installations in order to obtain an environmental clearance from the Department of
Environment (DOE). PGCB obtained a site clearance from the DOE for exemption of IEE
and approval of TOR for EIA during the preliminary studies in 2014 as well as an
environmental clearance in 2015.

JICA, the funding agency of the project, identified the proposed project activities as
Category B according to the JICA Guidelines for Environmental and Social Considerations
(April 2010) in terms of its sectors, characteristics and areas, stating that the project is not
likely to have significant adverse impact on the environment. The anticipated impacts are
site-specific; few, if any, of them are irreversible; in most cases, they can be mitigated more
readily than Category A projects. Responsibilities of the project proponents include the
planning and monitoring of necessary environmental and social considerations activities.

Rationale of Environmental Management Plan

The project’'s EMP has been prepared to take mitigation measures and conduct monitoring
during pre-construction, construction and operation periods to eliminate adverse
environmental and social impacts, offset them, or reduce them to acceptable levels. The
plan also includes the actions needed to implement these measures.

The main objectives of the EMP shall be;

Achieve a safe and healthy environment for workers and the public, during construction by
mitigating adverse environmental impacts and risk minimization through planning and
implementation of specific safeguards

Comply with Bangladesh’s national environmental policies, regulations, standards and
guidelines in all activities associated with the work including all supporting activities

Meet with the environmental and social safeguard requirements of the JICA Guidelines for
Environmental and Social Considerations (April 2010)

Provide an integrated and consistent approach to the environmental management of the
design, construction and maintenance phases
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= Set the environmental responsibilities of those involved throughout the various stages of the
project and enhance good management practices and commitment to environmental issues

L] Incorporate mitigation measures to minimize disturbance of the natural environment; prevent
or minimize all forms of pollution; adopt best practices to prevent or minimize adverse
environmental impacts; develop waste management practices based on prevention,
minimization, recycling, treatment or disposal of wastes

. Include monitoring and reporting of environmental performance and mechanism of
addressing non-compliances and public complaints if any

. Facilitate the best practice environmental management of the project

1.5 Structure of Environmental Management Plan

This EMP has been structured with the aim of providing information regarding the
environmental management of the project. The plan is divided into six chapters;

Chapter 1: Introduction:

A brief introduction of the project including the background, project objectives, project
description, and rationale of the environmental management plan

Chapter 2: Environmental Legislations and Requirements:

A description of national legal and administrative framework and JICA’s environmental
management requirements in implementation of the project

Chapter 3: Implementation Arrangements:
A description of implementation mechanism of the EMP and training requirements

Chapter 4: Environmental Impacts and Mitigation (Package TL-2 and SS-3):
A description of anticipated environmental impacts caused by the proposed project activities
in the area covered under the Package TL-2 and SS-3, and their mitigation measures that is
under the contractual obligations of contractors during the contract period

Chapter 5: Environmental Monitoring Plan (Package TL-2 and SS-3):
An Environmental Monitoring Plan describing monitoring to be conducted to ensure the
implementation of each mitigatory measure with identifying monitoring parameters,
frequencies and agencies responsible for implementation and monitoring in the area
covered under the Package TL-2 andSS-3 that is under the contractual obligations of
contractors during the contract period

Chapter 6: Documentation and Reporting (Package TL-2 andSS-3):

Monitoring formats usable under the contractual obligations by contractors during the
contract period in the area covered under the Package TL-2 and SS-3
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POLICY, LEGAL AND ADMINISTRATIVE
FRAMEWORK

According to the national environmental legislation of Bangladesh, all development
projects are governed by legal and institutional requirements. As such, assessment
of relevant legal provisions, policies, strategies and institutional issues are very
important for any project proponent or developer before execution of a program or
plan. Project proponents must be well aware of these requirements and comply with
the provisions as applicable and necessary. The activities of the power sector
projects of the Bangladesh Government fall under the ‘Red’ category according to
the ECR 1997 and therefore, need to conduct IEE and EIA studies to obtain site
and environmental clearance from the DOE before initiating development projects.

Provision under National Law and By-laws

Provisions under the Environmental Legislations

National laws, by-laws and official resolutions relevant to the installation of high-voltage
transmission lines and construction of substations, their operation and maintenance
activities, and other associated works have been identified. Under the national legal
framework the proposed intervention needs to comply with the environmental legislations of
the land and needs to fulfill the requirements that the Bangladesh Environment
Conservation Act (ECA) 1995 is the key legislation in relation to environment protection in
Bangladesh. This Act is promulgated for environment conservation, standards, development,
pollution control, and abatement. It has repealed the Environment Pollution Control
Ordinance of 1977. The Act has been amended in 2000, 2002, 2007 and 2010.

The main objectives of the ECA 1995 are:

Conservation and improvement of the environment; and
Control and mitigation of pollution of the environment.
The main strategies of the Act can be summarized as:

Declaration of ecologically critical areas and restriction on the operations and processes,
which can or cannot be carried/initiated in the ecologically critical areas;

Regulations in respect of vehicles emitting smoke harmful for the environment;
Environmental clearance;

Regulation of the industries and other development activities’ discharge permits;
Promulgation of standards for quality of air, water, noise and soil for different areas for
different purposes;

Promulgation of a standard limit for discharging and emitting waste; and

Formulation and declaration of environmental guidelines.

Before any new project/development interventions by the government or by non-
governmental agencies can go ahead, as stipulated under the ECR 1997, the project
promoter must obtain an environmental clearance certificate (ECC) from the Director
General of the DOE. An appeal procedure does exist for those promoters who fail to obtain
clearance. Failure to comply with any part of this Act may result in punishment of
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imprisonment or fine or both. The DOE executes the Act under the leadership of the Director
General.

The ECA 1995 ascertains responsibility for compensation in cases of damage to
ecosystems, provides punitive measures both for fines and imprisonment, and fixes
authority on cognizance of offences. It elaborates on the restriction on polluting automobiles,
restriction on the sale and production of environmentally harmful items like polythene bags,
assistance from law enforcement agencies for environmental actions, break-up of punitive
measures, and authority to try environmental cases.

The ECR 1997 is the first set of rules, promulgated under the ECA 1995. There have been
three amendments to this set of rules - February and August 2002 and April 2003. The ECR
1997 provides categorization of industries and projects and identifies types of environmental
assessments needed against respective categories of industries or projects. These rules set
(i) the National Environmental Quality Standards for ambient air, various types of water,
industrial effluent, emission, noise, vehicular exhaust etc., (ii) the requirement for and
procedures to obtain environmental clearance, and (iii) the requirement for IEE and EIA’s
according to the categories of industrial and other development interventions. The Rules are
not explicit for various oil and gas exploration interventions. Rather, this is covered under
the broader heading of “exploration, extraction and distribution of mineral resources” under
the ‘Red’ category projects.

The proposed project, according to the DOE, is considered under the ‘Red’ category of the
ECR 1997 (Item 64: water, power and gas distribution line laying / relaying / extension).

Compliance with DOE’s EIA Guidelines

The DOE issued the EIA Guidelines for Industries in December 1997 and addresses the IEE
and EIA for several industrial sectors and activities. Each project proponent must conduct an
IEE or EIA and is expected to consult and follow the EIA Guidelines.

The project activities fall under the ‘Red’ category according to the ECR 1997, it was
mandatory to carry out EIA including EMP for getting an ECC from the DOE. Under the EIA
study, the provisions of the environment legislations and the EIA Guidelines were
painstakingly reviewed.

The DOE has introduced an application procedure for obtaining SCC and ECC. Figure
222-1 shows the application procedure of all four categories, and Figure 222-2 shows the
process of obtaining clearances from the DOE.
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(Source: EIA Process, EIA Guideline for Industries, Department of Environment, Dhaka, 1997. pp.7)
Figure 222-1: Flow Chart of EIA/IEE Process
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Figure 222-2: Process of Obtaining Clearance Certificate from DOE
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Compliance under the National Laws

Wildlife (protection and safety) Act 2012

The Wildlife (protection and safety) Act 2012, passed in the Parliament on 8th July, 2012.
Under this act, the hunting, trapping, killing of wildlife are strictly prohibited. After the
establishment of this Act, a board will be formed with the concerned members
recommended by the Government. There are certain provisions kept in this Act, e.g.,
entrance, management, rules and regulation of the protected area, and etc. If any person
without license performs any kind of trade, he will be jailed for at least a year.

The Forest Act, 1927 and Amendment Act 2000

The Forest Act of 1927 provides for reserving forests over which the government has an
acquired property right. This Act has made many types of unauthorized uses or destruction
of forest produce punishable. The Government may assign any village community its right to
or over any land, which has constituted a reserved forest.

According to the Act the GOB may prohibit certain activities in the declared reserved forest
area such as any intervention kindles, keeps or carries any fire; trespasses or pastures
cattle, or permits cattle to trespass; causes any damage by negligence in felling any tree or
cutting or dragging any timber; etc.

As a reserved forest exists near the proposed route of the 400kV transmission line, the
proposed project is required to comply with this requirement of legislation. Its rules and
regulations under the Act was reviewed during EIA study to find that the proposed activities
of the project would not violate any provisions of it.

The Supplementary Rules of 1959 empowered the concerned governmental bodies to
restrict totally and for a specified period, the shooting, hunting or catching of various birds,
animals and reptiles in the controlled and vested forests. The Private Forest Ordinance of
1959 provides for the conservation of private forests and for the forestation, in certain cases,
of wastelands in Bangladesh.

The Penal Code, 1860

The Penal Code of 1860 has some valid provisions related to pollution management,
environment protection and protection of health and safety. Some of these are: Section 277:
Falling Water or Public Spring or Reservoir; Section 278: Making Atmosphere Noxious to
Health; Section 284: Negligent Conduct with Respect to Poisonous Substance; Section 285:
Negligent Conduct with Respect to Fire or Combustible Matter; and Section 286: Negligent
Conduct with Respect to Explosive Substance.

The Acquisition and Requisition of Immovable Property Ordinance (1982)

This Ordinance has replaced the Land Acquisition Act of 1894 and the East Bengal
(Emergency) Requisition of Property Act of 1948. The Ordinance governs acquisition and
requisition by the government of immovable property for any public purpose or in the public
interest. It may be noted that contrary to the previous Acts (i.e. Act XIll of 1948), this
Ordinance deals only with immovable property.
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The Ordinance has well-defined procedures regarding payment of compensation for an
acquired piece of land. If, for example, the land is used for rice growing, then an amount
equivalent to approximately 1.5 times the market value of a given variety of rice (e.g.,
paddy) that is currently being (or could be) produced annually is fixed as a yearly lease
value. In case of outright purchase (carried out on a 99-year lease), the compensation-value
of acquired land varies widely according to the locality, soil fertility, and access to
transportation and related infrastructure factors. The current compensation and resettlement
provisions are however inadequate both in terms of timing of payments and quantum. The
procedures involved are cumbersome and time consuming and often causes hindrance to
the smooth execution of the project. Legal provisions covering adequate compensation to
the project affected persons, particularly disadvantaged groups such as women and
squatters and such other vulnerable groups are yet to be framed.

Civil Aviation Ordinance 1960 and Civil Aviation Rules, 1984

The Civil Aviation Ordinance 1960 was made to make better provisions for the control of
manufacture, possessions, use, operation, sale, import and export of aircraft, the control and
regulation of air transport services, and the control and development of aerodromes in the
country. It repealed the Aircraft Act, 1934 (XXII of 1934).

Present legal regulatory framework for civil aviation activities in Bangladesh is the Civil
Aviation Rules 1984 and the Air Navigation Orders issued by the Chairman under this rule.

All civil aviation activities in Bangladesh are regulated by the Civil Aviation Rules 1984 which
was made and promulgated by the Government in exercise of the powers conferred by
sections 4,5,7 and 8 of the Civil Aviation Ordinance 1960 (XXXII of 1960), section 10 of the
Aircraft (Removal of Danger to Safety) Ordinance 1965 (XII of 1965), section 4 of the
Telegraph Act, 1885 (XIIl of 1885) and in suppression of the Aircraft Rules 1937 and the
Airport Obstruction Clearance Rules 1981. This set of rules elaborately dealt with personnel
(pilot, flight engineer, air traffic controller, aircraft maintenance engineer etc.) licensing,
airworthiness requirements, operation of aircraft, rules of the air, air transport services;
construction height of the surrounding infrastructure etc. Most of today’s operational
responsibilities and functions of the Civil Aviation Authority (CAAB) are defined and
formulated in these Rules.

2.2 Environmental Standard

Details of the environmental standards applicable in Bangladesh are described in the
Environmental Conservation Rules of 1997. Regulated Areas spread to all industries, and
regulated items are air quality, water quality (surface water, drinking water), noise
(boundary, source), emissions from motor vehicles or ships, odor, sewage discharge, waste
from industrial units and industrial effluents or emissions. Project proponents must be
compliant with the Bangladesh National Environmental Quality Standards with which
industrial effluent is set.

ltems and standards which are related to the installation of transmission lines and
construction of substations are listed below.

2.2.1 Ambient Air
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The following table shows the air quality standards of Bangladesh. Air quality standards
adhere to WHO Guidelines are also mentioned there.
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Table 22-1: Standards for Air Quality

Concentration (ug/m3) Exposure
No Parameter ECR IFC Guidelines '?ime
(General 2007)
10000 - 8 hours
Carbon M ide (CO
a arbon Monooxide (CO) 40000 § 1 hour
b Lead (Pb) 500 - 1 year
100 40 1 year
Nit Dioxide (NO
c itrogen Dioxide (NOz2) - 200 1 hour
Suspended Particulate
d Matter (SPM) 200 - 8 hours
R Particulate Matter 10um 50 20 1 year
(PM1o) 150 50 24 hours
; Particulate Matter 2.5um 15 10 1 year
(PM25) 65 25 24 hours
Ozone 235 - 1 hour
9 157 160 8 hours
80 - 1 year
h Sulfur Dioxide (SO
ulfur Dioxide (SO2) 365 125 24 hours

(Source: Bangladesh Gazette July 19, 2005 and IFC Environmental Health and Safety Guidelines 2007)
Note: Air quality standards of IFC Guidelines are quoted from WHO Guidelines.

2.2.2 Water Quality

The table below shows the water quality standard for inland surface water in Bangladesh.

Table 222-2: Standard for Water Quality (Inland Surface Water)

N Best Practice based BOD bEspved | UoE Cohform
° classification PH mg/I Oxygen EEEEIE)
(DO), mg/l number/100
Source of drinking water for
a supply only after 6.5-8.5 | 2orless | 6 orabove 50 or less
disinfecting
b Water l_JsabIe fo_r_ 6.5-8.5 | 3orless | 5orabove 200 or less
recreational activity
Source of drinking water for
c supply after conventional 6.5-8.5 | 6orless | 6 orabove 5,000 or less
treatment
d Water usable for fisheries 6.5-8.5 | 6orless | 5orabove
Water usable by various 10 or
e process and cooling 6.5-8.5 less 5 or above 5,000 or less
industries
f Water usable for irrigation 6.5-8.5 123? 5 or above 5,000 or less
(Source: The Environmental Conservation Rules, 1997)
2.2.3 Noise
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For noise, a standard limit is set for each zone class category in Bangladesh. The following
table shows the noise standard in the country and international standard as defined by the

IFC.
Table 222-3: Standards for Sound
Limits in dBa Limits in dBa
No Zone Class (ECR) (IFC)
Day Night Day Night
a Silent Zone 45 35
55 45
b Residential Zone 50 40
Mixed Zone (this area is used for a
c combination of residential, commercial 60 50
and industrial purposes) 70 70
d Commercial Zone 70 60
e Industrial Zone 75 70

(Source: The Environmental Conservation Rules, 1997 and IFC Environmental Health and Safety Guidelines 2007)
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International Legal Obligations

Bangladesh is signatory to a number of Multilateral Environmental Agreements (MEAs) and
also some bilateral instruments. Some of them are very important in context of
environmental protection. The legal obligations and provisions of MEAs related to the
proposed project interventions have been reviewed.

Bangladesh has already accessed to, ratified or signed a number of important MEAs related
to environment protection and conservation of natural resources which shall have to be
complied with during implementation of the project. The pertinent ones of these are
highlighted below:

Rio Declaration

The United Nations Conference on Environment and Development (UNCED) adopted the
global action program for sustainable development called ‘Rio Declaration’ and ‘Agenda 21’
in 1992. The Principle 4 of the Rio Declaration, to which Bangladesh is a signatory along
with a total of 178 countries, states as, “In order to achieve sustainable development,
environmental protection should constitute an integral part of the development process and
cannot be considered in isolation from it”.

Convention on Biological Diversity (1992)

The Convention on Biological Diversity, Rio de Janeiro, 1992 was adopted on 5 June 1992
and entered into force on 29 December, 1993. Bangladesh ratified the Convention on 20
March, 1994. The Contracting Parties of the Convention have committed to:

Introducing appropriate procedures requiring environmental impact assessments of its
proposed projects that are likely to have significant adverse effects on biodiversity, with a
view to avoiding or minimizing such effects, and where appropriate allow for public
participation in such procedures; and

Introducing appropriate arrangements to ensure that environmental consequences of its
programs and policies, that are likely to have significant adverse impacts on biodiversity, are
duly taken into account.

Obligation has been placed on the State parties to provide for environmental impact
assessments of projects that are likely to have significant adverse effects on biological
diversity (art. 4).

Convention on Wetlands of International Importance Especially as Waterfowl Habitat, Ramsar

(1971)

This convention is also known as the Ramsar Convention. It was adopted on 2 February,
1971 and entered into force on 21 December, 1975. Bangladesh has ratified the Convention
on 20 April, 2002. This provides a framework for national action and international
cooperation for the conservation and wise use of wetlands and their resources. There are
127 Parties with 1085 wetland sites designated as Wetlands of International Importance’.
This is an intergovernmental treaty, which provides the framework for international co-
operation for the conservation of wetlands habitats. Obligations for Contracting Parties
include the designation of wetlands to the “List of Wetlands of International Importance’, the
provision of wetland considerations within their national land use planning, and the creation
of Natural Reserves. Part of Sundarbans Reserved Forest (located in the Southwest of the
country) is one of the Ramsar Site.
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2.4 Development Agency’s Guidelines

The project will follow the JICA Guidelines for Environment and Social Considerations and
the Environmental, Health, and Safety Guidelines of the International Finance Corporation.

JICA Environment and Social Consideration Guideline (April 2010)

JICA, which is responsible for ODA, plays a key role in contributing to sustainable
development in developing countries. The inclusion of environmental and social costs in
development costs and the social and institutional framework that makes such inclusion
possible are crucial for sustainable development. Internalization and an institutional
framework are requirements for measures regarding environmental and social
considerations, and JICA is required to have suitable consideration for environmental and
social impacts.

The objectives of the guidelines are to encourage project proponents and other relevant
stakeholders to have appropriate consideration for environmental and social impacts, as
well as to ensure that JICA’s support for and examination of environmental and social
considerations are conducted accordingly. The guidelines outline JICA’s responsibilities and
procedures, along with its requirements for project proponents etc., in order to facilitate the
achievement of these objectives. In doing so, JICA endeavours to ensure transparency,
predictability, and accountability in its support for and examination of environmental and
social considerations.

IFC / EHS Guidelines

The EHS Guidelines are technical reference documents with general and industry-specific
examples of Good International Industry Practice (GIIP), as defined in IFC's Performance
Standard 3 on Pollution Prevention and Abatement.
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3.1

IMPLEMENTATION ARRANGEMENTS

Implementation Structure

This plan has been prepared to provide planning level strategies for the tendering process of
project construction. Along with EIA report approved by the DOE, this EMP will remain as
the main source document for all environmental issues relating to the project during its
design, construction, operation and maintenance stages. An extracted version of this EMP
shall be provided in the tender process for the EPC contracts of substations and
transmission lines, to allow the prospective contractors to incorporate the works involved in
providing each mitigation measure into their physical and financial planning.

Parties who will be awarded the contracts are required to produce their own EMPs, i.e.,
EMP during the contract period describing how they will address each issue as part of
their responsibilities by providing details of proposed approaches, equipment, manpower,
etc. Thus the project EMP is the cornerstone of environmental management throughout
project implementation, and is the definitive guide to all potential impacts, and the required
mitigation and monitoring.

The PGCB is the Executing Agency of the project, and a Project Implementation Unit (PIU),
headed by a Project Director (PD) established at PGCB will work on coordination and
execution of the tender process, construction and commissioning activities. The PD will
report directly to the Power Division. The PIU has appointed TEPSCO-Nippon Koei as the
engineering design and supervising consultant. The project will be implemented based on
five packages for construction and installation of substations and transmission lines. The
PGCB will appoint successful contractors who will be answerable to both PGCB and the
Consultant.

At the construction stage, the PIU shall take care for all construction activities with the
Consultant, and encourage the contractors to fully understand the necessary mitigation
measures and to implement them. During the construction activity, in which a large inflow of
workers and vehicles is predicted, the PD shall encourage the surrounding community to
understand the content and schedule of the construction activity and mitigation measures,
and obtain local people’s opinions and change the mitigation measures as appropriate. The
contractors shall hold explanation sessions with the local people and report to the PGCB
and the Consultant on the implementation status of environmental management and
monitoring.

Figure 222-3 describes the environmental management and monitoring implementation
structure with the reporting flow during the construction phase.
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Figure 222-3: Environmental Management and Monitoring Implementation Structure
during Construction Phase

3.2 Implementation Responsibilities

Responsibilities of each institution and procedures are defined as follows for successful
implementation of the EMP.

3.21 PGCB'’s Responsibilities

PGCB, through the Project Director and the staff, will bear full responsibility as the
Executing Agency of the project, for ensuring that the project complies with national laws
and regulations, the JICA Guidelines, and best environmental practices and for meeting the
mitigation and monitoring requirements during pre-construction, construction and operation
periods.

The direct responsibility of implementing, provisions in this EMP will lie with the PD and wiill
play a coordinating role and conduct training and awareness raising in public relations in the
process as well.
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3.2.2

3.2.3

Consultants’ Responsibilities

Update EMP as appropriate, including an environmental monitoring plan (EMoP), by
reflecting the conditions stated in the ECC issued by the DOE, and incorporate necessary
technical specifications with design and contract documents;

Define environmental conservation measures and identify contractors’ responsibilities as
explained in the EIA/IEE and EMP during the preparation of bidding documents;

Revise / update the Action Plan for Land Acquisition and Livelihood Compensation
(APLALC) and associated social assessment report (as required for only TL-2 in this
package) in accordance with the agreed framework, monitor the procedures for timely
acquisition / requisition of ROW (permanent and temporaty), and disbursement of
compensation to the affected people, and ensure their awareness on the grievance redress
procedure;

Assist PGCB in dissemination and explanation of the confirmed and identified environmental
and social issues to the public including holding public consultations as required;

Assist PGCB to review contractors’ environmental and social programs in accordance with
EIA/IEE, EMP and JICA Guidelines, and to draw recommendations to PGCB regarding any
necessary amendments for its approval:

Supervise EMP implementation and undertake monitoring to ensure that the project
activities are implemented in accordance with the EMP and the conditions stated in the
ECC;

Monitor the effectiveness of EMP and negative impacts on the environment caused by the
construction works, such as disturbance to migrant birds;

Assist PGCB in the capacity building of their staff on environmental management through
on-the-job trainings on environmental assessment techniques, mitigation measure planning,
supervision and monitoring and reporting;

Prepare quarterly environmental monitoring reports presenting the environmental impacts
and implementation of environmental mitigation measures during the construction stage;

Prepare monthly reports in which the progress of acquisition / requisition of land and
compensation payment is monitored;

Prepare an environmental and social safeguard evaluation report at the end of the
consulting service presenting the implementation results of the EMP, EMoP and social
safeguard action plan.

Contractors’ Responsibilities

Develop an EMP during contract period (hereinafter mentioned as “EMP (C)”) based on
the guidelines provided in tender documents following the award of the contract;

Supervise/ monitor/ review the construction activities in regular basis and ensure that
recommended environmental and social measures in the EMP (C); regulations and the
approvals are met on site.

Appoint an Environmental Representative to implement and monitor the environmental
obligations and provide guidance where necessary;
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3.24

Ensure that the communication channels within the organizational structure are properly
established to facilitate the flow of information, guidelines and directives to construction
staff;

Ensure construction staff is adequately trained and informed to carry out the responsibilities
of the EMP (C);

Ensure that the Construction Engineers, Planners, and Field Level Supervisors abide by the
guidelines and directions stipulated by the EMP (C);

Ensure that adequate resources are made available to carry out Environmental
Representative’s functions properly;

The responsibility of implementing regular environmental safeguards and mitigation
measures mentioned in the EMP (C) rests with the construction crew. The environmental
responsibilities entrusted to construction team members shall be included in their job
descriptions and spelt out in the EMP (C).

Training of Personnel

In order to achieve the project’'s environmental management targets, every person involved
in the project must be aware of their role and responsibilities. All personnel involved in the
project must undertake an environmental training. The training will include but not be limited
to:

Environmental legislations in Bangladesh

Environmental standards and guidelines (Air, Noise, Water, etc.)
JICA’s requirements on environmental and social management
General environmental responsibilities of project staff

Site and project specific requirements such as minimizing nuisance to the public, minimizing
soil, water, air and noise pollution, solid waste management practices etc.

Dissemination of extra information as required during the course of the construction works

Prior to commencement of construction works, the contractors will have to provide briefing
to all the construction crew and sub-contractors on environmental management
requirements and how they are to be implemented. The contractors shall display printed
instructions on implementation of the EMP (C) measures and displayed in all work sites and
site offices as appropriate.

Bangladesh: Bidding Document for Design, Supply, Erection, Testing & Commissioning of Upgradation of
Existing 132kV Madunaghat Substation to 230kV (Turnkey Basis), ICB No. PGCB/DCMPGSP/BD-

P81/SS/03




24

4.1

4.2

ENVIRONMENTAL IMPACTS AND
MITIGATION (PACKAGE SS-3)

With respect to the Package SS-3, it has been revealed that most of the adverse impacts
could be minimized or eliminated by adopting standard mitigation measures.

Outline of Anticipated Environmental Impact in Package SS-3

The Package SS-3 includes demolition of the existing 132kV AIS SS facilities and
removal of all the debris from their dismantling works including the existing
foundation, and replacement of the existing 132kV AIS SS with the proposed 230
kV GIS SS. All the works will be completed within the site, which is owned by
PGCB, so that there will be no land acquisition or resettlement.

Environmental mitigation measures shall be required for noise, water
contamination, soil contamination and etc. caused by demolition of the existing AIS
SS facilities and removal of debris during the pre-construction period, and laying
pile foundations for new 230kV GIS SS and construction of their building and
equipment during the construction phase. In operation phase, on the other hand,
most of the construction phase impacts will not occur and the impacts will be
restricted only to the operation and maintenance of the project.

Mitigation Measures

An Environmental Management — Mitigation Matrix has been prepared and it
identifies anticipated impacts and mitigation measures with respect to all the stages
of project life: (i) pre-construction, (ii) construction, and (iii) operation. The
environmental impact — mitigation matrix is given in Table 222-4.
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Table 222-4: Environmental Impact - Mitigation Matrix

No

Impact Iltem

package

Anticipated Impact

Mitigation Measures (Management Efforts)

Implementation
Responsibility
(Management

Institution)

Pre-construction phase

- Tower locations shall be explored in non-residential

2) Domestic wastewater
- Install wastewater treatment facility for workers,
such as septic tanks

Preparation for TL-2 areas Offices of Deputy
a. | acquisition / (Not - Loss of land at tower bases (permanent) | - Land acquisition for the tower bases shall be Commissioner
requisition of land | Used) conducted on the basis of compensation at PGCB
replacement cost
- Temporary block out during construction period will | Offices of Deputy
TL-2 - Loss of standing crops occur for safety and security Commissioner
b Notification of - Standing crops and trees shall be compensated at | PGCB
. (Not - Loss of trees 7
ROW Used) |- Livelihood means (temporary) market prices
- Compensation should be conducted in compliance
with relevant laws and regulations
1) Dust prevention
- Watering access roads and construction site
1) Dust in substation site resulting from (especially in the dry season)
demolition works of the existing buildings | - Enclosure around buildings to be demolished Implementation:
Air Pollution 2) Exhaust gas from construction - Using cover sheet on trucks for the transportation Contractor
c. | (demolition and SS-3 machinery and vehicles used for carrying of soll Supervision:
removal work) debris and other wastes 2) Gas emission prevention PGCB and the
3) Air pollution arising from incineration of | - Periodic maintenance and management of all Consultant
construction materials and waste construction machinery and vehicles
3) Waste management
- Prohibit open burning and illegal dumping
1) Run off water
-Covering demolition site to minimize rainwater
mixed with demolition wastes. Settling tank for Implementation:
Water Pollution 1) Run off water from demolition work area | excessive construction sludge & waste water Contractor
» 2) Domestic wastewater of workers - Spillage oil should be trapped in construction area .
d. | (demolition and SS-3 . . . . Supervision:
removal work) 3) Spillage due to inattention and deliberate | for treatment
dumping of wastes - Install proper drainage for water treatment ggfsilﬁannc: the
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Implementation
Responsibility

No Impact Iltem package Anticipated Impact Mitigation Measures (Management Efforts) (Management
Institution)
3) Waste management
- Ban on illegal dumping of wastes
1) Construction wastes from demolition 1), 2) Construction and domestic wastes
work - Conduct separate waste collection and promote Implementation:
Waste 2) Domestic waste fr.o.m workers recycling _and reuse Contractor
o 3) Hazardous demolition waste such as dry | - Appropriate disposal of non-recyclable waste .
€. |(demolition ~ and | SS-3 batteries and asbestos, etc according to rules Supervision:
removal work) T PGCB and the
3) Hazardous waste
- Hazardous waste should be treated under the Consultant
related regulations
1) Run off water from demolition work area | 1) Run off water
2) Domestic wastewater of workers - Spillage oil should be trapped in construction area
3) Spillage due to inattention and deliberate | for treatment
dumping of wastes - Install proper drainage for water treatment to Implementation:
Soil Pollution prevent soil pollution Contractor
f. | (demolition and | SS-3 2) Domestic wastewater Supervision:
removal work) - Install wastewater treatment facility for workers, PGCB and the
such as septic tanks to prevent soil pollution Consultant
3) Waste management
- Ban on illegal dumping of wastes to prevent soil
pollution
1) Noise and vibration by machinery used | 1) Construction machinery
in demolition works - Optimizing demolition work schedule )
Noise and 2) Ngise by vehicles used for remqving - lP'erform demolition work during daytime, especially | Implementation:
vibration debris and other wastes, and moving piling work o . Contractor
g. (demoliion  and SS-3 workers -Using Igw-n0|se/ low vibration equipment, as much | Sypervision:
removal work) as possible PGCB and the
2) Mobilization Consultant
- Limit truck speed, especially around residential
areas
Working Labor accidents during demolition and - Prepare a manual for labor accident prevention Implementation:
Environment removal of existing facility including safety education and training Contractor
h. | (including SS-3 - Provide workers with appropriate protective Supervision:
Occupational equipment PGCB and the
Safety) - Use facilities and equipment that protects against Consultant
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No

Impact Iltem

package

Anticipated Impact

Mitigation Measures (Management Efforts)

Implementation
Responsibility
(Management

Institution)

electric shocks

Construction Period

1) Dust resulting from pile foundation work
and construction work of SS facility.

1) Dust prevention
- Watering access roads and construction site,
especially in the dry season

Implementation:

| | L 2) Exhaust gas from construction ;)fUSs(;ri}g cover sheet on trucks for the transportation Contractor
a. | Air Quality SS-3 matcn_metr.y an? vehllcles L;sed for 2) Gas emission prevention Supervision:
r3no flization orequipment - . - Periodic maintenance and management of all PGCB and the
) Air pollution arising from incineration of tructi hi d vehicles Consultant
construction materials and waste gons ruction machinery an
) Waste management
- Prohibit open burning and illegal dumping
1) Run off water
- Transmission line route was selected avoiding any
steep sloped areas
- Preventing soil loss by stabilizing any slopes of the | Implementation:
TL-2 1) Run off water from construction area construction area with concrete, as necessary based | Contractor
b. | Water Quality SS-3 2) Domestic wastewater of workers on geological survey Supervision:
3) Inappropriate disposal of waste 2) Domestic wastewater PGCB and the
- Install wastewater treatment facility for workers, Consultant
such as septic tanks
3) Waste management
- Prohibit illegal waste disposal
1), 2) Construction and domestic waste '
1) Gonstruction waste from foundation and | - Conduct separate waste collection and promote Implementation:
. recycling and reuse Contractor
construction works ycling ;
c | waste TL-2 2) Domestic waste from workers - Apprqprlate disposal of non-recyclable waste Supervision:
SS-3 3) Hazardous waste such as dry batteries, g;:TﬁO;g;rlgéﬁsrL:/:/ZSste PGCB and the
etc. Consultant

- Hazardous waste should be treated under the
related regulations
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Implementation
Responsibility

No Impact Iltem package Anticipated Impact Mitigation Measures (Management Efforts) (Management
Institution)
1) Run off water from construction area 1) Run off water
2) Domestic wastewater of workers - Spillage oil should be trapped in construction area
3) Spillage oil from construction machinery | for treatment
and vehicles used for construction - Install proper drainage for water treatment to Implementation:
equipment, and transformers prevent soil pollution Contractor
d. | Soil SS-3 2) Domestic wastewater Supervision:
- Install wastewater treatment facility for workers, PGCB and the
such as septic tanks to prevent soil pollution Consultant
3) Waste management
- Ban on illegal dumping of wastes to prevent soil
pollution
1) Construction machinery
- Optimizing constrgction schedgle . Implementation:
1) Noise and vibration caused by - Perfqrm co_rjstrucnon work during daytime, Contractor
Noise and TL-2 construction machiner espgmally p|I|rjg work . . . ision-
y - ; Supervision:
€ | Vibration SS-3 2) Noise caused by vehicles used for Using IQW noise/ low vibration equipment, as much
y PGCB and the
mobilization of equipment and workers as possible
quip 2) Mobilization Consultant
- Limit truck speed, especially around residential
areas
Implementation:
Install wastewater treatment facility for workers Contractor
f. | Offensive Odors | SS-3 - Domestic wastewater of workers such as septic tanks to prevent odors Supervision:
PGCB and the
Consultant
Disturbance to the
Poor, - Temporary loss of farmlands, being kept Implementation:
Deterioration of TL-2 out of construction zones - Employ as many local residents as possible Contractor
g. | Local Economy, (Not - deterioration of the poor’s living standard | - Use the services and products offered by the local | supervision:
Land Use and Used) due to the temporary loss of job in ROW community PGCB and the
Utilization of Local Consultant
Resources
Infectious TL-2 - Temporary influx of migrant labor during - Establish health center and implementation of Implementation:
h. Diseases SS-3 construction may increase risk of infection | periodic health check-ups Contractor
- deterioration of labor health - Education and training on workers’ health care Supervision:
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Implementation
Responsibility

No Impact Iltem package Anticipated Impact Mitigation Measures (Management Efforts) (Management
Institution)
- Spreads of infectious diseases PGCB and the
Consultant
- Prepare a manual for labor accident prevention
including safety education and training
- Provide workers with appropriate protective Implementation:
iti - i equipment Contractor
i X&%ﬁﬁiﬁnagﬁg S oTL2 ] \I;Ivaor;gill]ngaqeha(;/iyrl]?:ds - Inspect and ensure that any lifting devices, such as L
" | safet : 9 SS-3 ) Electricgshocksg cranes, are appropriate for expected loads Supervision:
y - Keep lifting devices well maintained and perform PGCB and the
maintenance checks as appropriate Consultant
- Use facilities and equipment that protect against
electric shocks
Implementation:
- Temporary block out during construction period will OffFi)ces of Deputy
TL-2 - Loss of standing crops ?gct::]g?rr] Sacfr%tysagr?ds’ﬁgggtghall be compensated at Commissioner
j- | ROW (Not - Loss of trees K g crop P Contractor
Used) - Livelihood means (temporary) market prices . . Supervision:
- Compensation should be conducted in compliance PGpCB d t'h
with relevant laws and regulations and the
Consultant
- Prior public notice of demolition work and its Implementation:
- Land traffic accidents schedule . Contractor
k. | Accidents -2 - Possible access restriction and traffic - Land traff_lc acmden_ts , . . S ision:
' SS-3 nCromse - Observation of traffic regulations, installation of upervision.
traffic signs and education on safe driving PGCB and the
- Training safe operation of vehicles Consultant
3. Operation Phase
- Prepare a manual for labor accident prevention
Work Conditions - Maintenance work including safety education and training
(including work TL-2 - Working at heights - Provide workers with appropriate protective
a. . ) PGCB
safety), and SS-3 - Electric shocks equipment

Accidents

- Traffic accidents

- Use facilities and equipment that protect against
electric shocks

Environmental Management Plan



30

5.1

5.2

ENVIRONMENTAL MONITORING PLAN
(PACKAGE SS-3)

The Environmental Monitoring Plan (EMoP) is an essential part of the environmental
management process of the proposed project. The EMoP is developed under the EMP
framework which identifies the project’s environmental risks and impacts, describes the
mitigation measures and proposes an implementation mechanism with allocating
responsibilities for all related actions in pre-construction, construction and operation
periods. The EMP provides the overall structure to deliver the mitigation and the EMoP,
then provides the mechanism to ensure that (a) whether the mitigation was implemented
and (b) whether the mitigation was sufficient and effective.

Importance of the Environmental Monitoring

In general terms, environmental monitoring involves a systematic collection and analysis
of social and environmental mitigation / compliance related information as the project
progresses. It is aimed at improving the efficiency and effectiveness of a project.
Monitoring is based on the targets set and activities planned during the planning phases of
a project. It helps to keep the work on track, and can let the project management know
when performance is not up to the expected standards. The EMoP enables to determine
whether the project is meeting the set environmental standards and whether the resources
available are sufficient and are being well used, whether the capacity is sufficient and
appropriate, and whether the progress envisages the environmental mitigation efforts to
achieve the expected outputs.

The importance of Environmental Monitoring is emphasized in the JICA Guidelines for
Environmental and Social Considerations (April 2010). According to JICA, a project whose
environmental category is A, B, or Fl requires monitoring of its environmental
management process. The project proponent will report the monitoring results to JICA
using methods and formats agreed by both sides. The reporting period should cover the
implementation phase including the preparatory stage (i.e., from the day of signing the
implementation agreement to completion) as well as the operational phase. The reporting
period after completion is basically two years for an ODA loan Project.

Objectives of the Environmental Monitoring Plan

The main objectives and purposes of the Environmental Monitoring Plan are to:
ensure regulatory requirements are met;

check that impacts do not exceed project standards and other environmental standards
described in the EMP;
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5.3

5.3.1

verify that mitigation measures are effective and implemented in the manner described in
the EMP;

Assess the adequacy of environmental monitoring such as selected monitoring locations,
schedules, monitoring methods, as well as required supervision, and to suggest
improvements, if appropriate, based on the results;

Set up an effective environmental monitoring mechanism; identifying key players and their
roles in implementing the EMoP; suggest reporting system and provide report / record
formats

Monitoring Approach

General Approach

The general approach to environmental monitoring is to check the compliance of the
applicable laws, regulations and standards and to compare the pre-, during and post-
project situations and measuring relevant environmental impacts against baseline
conditions. Baseline data establishes a reference basis for managing environmental
impacts throughout the life of the project. The monitoring process will therefore be
introduced to check progress and the resultant effects on the environment as the project
activities proceeds.

PGCB, as the executing agency, will carry out monitoring activities in accordance with the
approved EIA and ECC. The Consultant and contractors, pursuant to their contractual
obligations, undertake part of inspections, monitoring and reporting during the contract
period. The following types of inspections and monitoring will be employed.

Inspections planned and conducted on a regular basis to ensure that mitigation measures
and commitments are properly maintained and implemented, and the specific
management procedures, if any, are being following.

Receptor monitoring undertaken to verify predictions made in the EMP and to confirm that
the activities at the site are not resulting in an unacceptable deterioration of environment.

Compliance monitoring involving periodic sampling or continuous recording of specific
environmental quality indicators or discharge levels to ensure compliance of discharges
and emissions with project standards.

The contractors shall undertake the necessary monitoring measures for short- and long-
term basis. However, during monitoring, close links should be maintained with other
relevant stakeholder agencies such as the DOE, the Bangladesh Forest Department
(BFD), and Deputy Commissioner’s Offices of the concerned districts. Much of the work
during the construction stage can form part of the contractor’s routine inspection activities
that will be included in the construction contract. The planned mitigation measures
indicated in EMP’s Table 222-4 should, therefore, be included on the list of contractual
items. These should be planned and checked against their effectiveness in reducing the
negative impacts / or enhancing the benefits.
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5.3.2 Monitoring Locations
Contractors will carry out regular readings and assessments on construction site of TL-2
and SS-3, which shall be filled in the agreed forms and submit to the PIU.
Along with those on construction sites of TL-2 and SS-3, the contractors will also maintain
and submit monitoring results of parameters at two monitoring points; St.6 and St.7, to the
Consultant as well as PGCB during contract period as their contractual obligation. The two
sites where parameters shall be monitored under the Package TL-2 and SS-3 are shown
in the table below. Each station is where the natural environmental survey was carried out
and parameters were measured twice in rainy and dry seasons of 2014: at the beginning
of July and early November.

Table 22-5: Outline of Monitoring Points (Not Used)

Monitoring Point Place

No. Name Package Upazila District Division Remarks
Burumchhara :

Sg' (River's TL-2 Anowara Chittagong Chittagong legzu T
Surroundings) )
Burumchhara P

S7t' (River's TL-2 Banshkali Chittagong Chittagong F2|292ur5e
Surroundings) )

(Source: the Consultant)

Burumchhara (Anowara Upazila, Chittagong) lies next to the Sangu River where paddy
fields are spread, adjacent to which there is a small forest. Some reptiles, amphibians, and
waterfowls such as shore birds are habiting. There are a few houses near the planned line

route.

To the East of Anowara PP (Banshkali Upazila), some reptiles, amphibians, and
waterfowls such as shore birds are habiting. And there are a few houses near the planned

transmission line route.
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(Source: the Consultant) (Source: the Consultant)

Figure 222-4: Burumchhara (Surrounding of Figure 222-5: East of Anowara PP

5.4

the River)

Environmental Monitoring Plan

In accordance with the anticipated impacts and mitigation measures described in the
above Table 222-4, the Environment Monitoring Matrix in Table 222-6 below shows a
whole picture of monitoring implementation during pre-construction, construction and
operation stages. It describes monitoring parameters / indicators, methods, locations,
duration and frequency, and monitoring responsibilities in order to check progress and the
resulting effects on the environment throughout the project life. Contractor's monitoring
responsibility will be through the construction stage.

One important aspect of monitoring is to assess the effectiveness of the mitigation
measures suggested, where they are found lacking, appropriate new actions to mitigate
any adverse effects should be undertaken. It requires measurements of selected
environmental parameters at identified monitoring points and a summary of the
measurement schedule proposed is given in Table 222-7.
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Table 222-6: Environmental Monitoring Matrix

No Potential Impact App. Igﬂacigltrr?é?:r Methzﬂ;)lggggegg?g e Location D;E;'Sgni;d Responsibility
1. Pre-construction phase
- Electricity Act - Monitor the progress of | - Areas to be - Quarterly during the | PGCB
Preparation for Trll_-zt 1910 Government procedure for | acquired for the official process
a. |acquisition / (No acquisition / requisition of | tower bases
requisition of land Us)ed land for construction work
- Electricity Act - Monitor the progress of | - ROW - Quarterly during the | PGCB
TL-2 1910 Government procedure for official process
(Not |- JICA Guidelines general notification of
b. | Notification of ROW U for Environmental ROW.
sed .
and Social
) Considerations
(April 2010)
PM10 Collecting samples and - Demolition and 1. Once before Implementation:
Ambient Air Quality | analyzing at a lab. removal site demolition work Contractor
Air Pollution Standard 2. Every month for Supervision: PGCB
c. | (demolition and SS-3 S02, NO2 the first two months | and the Consultant
based on the 1&2
results for proper
monitoring
PH, Oil, Wastewater | Collecting samples and - Demolition and 1. Once before Implementation:
. standards analyzing at a lab removal site demolition work Contractor
Water Pollution .
d. | (demolition and SS-3 2. Every month for Supervision: PGCB

removal work)

the first two months
3. Adjusted frequency
based on the 1&2

and the Consultant
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. Monitored Method of Collecting and : Duration and -
No Potential Impact App. Parameter Analyzing Data Location Frequency Responsibility
results for proper
monitoring
Wast - Waste - Record of kinds and - Demolition and - Continuous records | Implementation:
aste Management Rules : : Contractor
e. | (demolition and SS-3 g qganhty of waste, and the rengvaIdsne ) T
removal work) disposal method - Labor dormitory Supervision: PGCB
and the Consultant
Soil Quality Collecting samples and - Demolition and 1. Once before Implementation:
standard analyzing at a lab removal site iti Contractor
Soil Pollution yzing demolition work 8
f. | (demolition and SS-3 2. Once after the Supervision: PGCB
removal work) completion of and the Consultant
demolition and
removal work
Noise level Measurement using noise | - Demolition and 1. Once before Implementation:
standards level meter removal site demolition work Contractor
Noise and vibration 2. Evgry month for Supervision: PGCB
g. | (demolition and SS-3 the first two months | and the Consultant
removal work) 3. Adjusted frequency
based on the 1&2
results for proper
monitoring
Working - Handling heavy - Record of accidents - PGCB office - Once a year Implementation:
Environment loads Contractor
h. ('nCIUdmg S§S-3 - Electric shocks Supervision: PGCB
Occupational and the Consultant
Safety)
2. Construction Period
TL-2 PM10 Collecting samples and |~ Two monitoring - At the beginning of | Implementation:
a. | Air Quality (Not Ambient Air Quality analvzin gat a Iag points (St. 6 & 7) the contract (Baseline | Contractor
Used) | Standard yzing ' measurement)

Environmental Monitoring Plan
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. Monitored Method of Collecting and : Duration and -
No Potential Impact App. Parameter Analyzing Data Location Frequency Responsibility
SS-3 S02, NO2 - Construction site - Once every three | Supervision: PGCB
months and the Consultant
TL-2 pH, BOD, SS, Qil, - One point Implementation:
(Not Coliforms foreside of the Contractor
Used) | Wastewater drain outlet. Supervision: PGCB
standards - Three points: and the Consultant
Ambient water one at
quality standards construction site
and two in the
surroundings - At the beginning of
Collectina  samples and | - Two monitoring | the contract (Baseline
b. | Water Quality ing P points (St. 6 & 7) | measurement)
analyzing at a lab ;
- Two points at - Once every three
Construction site | months
pH, Qil, Coliforms (one between
Wastewater the control room
SS-3 standards and construction
Ambient water site, another
quality standards between
construction site
and pond)
) Implementation:
TL-2 - Waste - Recgrd of kinds and . . _ Contractor
c. | Waste 353 Management Rules quantity of waste, and the | - Construction sites | - Continuous records s o
disposal method upervision: PGCB
and the Consultant
Collecting samples and - Two points at Once before Implementation:
analyzing at a lab Construction site | construction work Contractor
d. | soil Pollution sS-3 Soil Quality (one between Supervision: PGCB
standard the control room

and construction
site, another

and the Consultant

Environmental Monitoring Plan
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. Monitored Method of Collecting and : Duration and -
No Potential Impact App. Parameter Analyzing Data Location Frequency Responsibility
between
construction site
and pond)
TL-2 - Three points: one Implementation:
(Not at construction site 1.0 bef Contractor
Used) . . . and another two in -Jnce . elore S
. N Noise level Measurement using noise | y, di construction work Supervision: PGCB
e. | Noise and Vibration e surroundings
standards level meter 2.0nce every three| andthe Consultant
SS-3 - Two monitoring months
points (St. 6 & 7)
Spot visiting and - Surrounding area Implementation:
- interviewing with local i Contractor
f. | Offensive Odors SS-3 Waste ident g O.f the const_ructpn Continuous records .
Management rule resiaents site (at residential Supervision: PGCB
area) and the Consultant
Disturbance to the Implementation:
Poor - Villages along the Contractor
E:ézlrlgfgfgmd ;rhll'j - Interviewing people living | transmission line _ Simultaneousl Supervision: PGCB
9 y near the line route route y and the Consultant
Land Use and Used) _ Affected people
Utilization of Local peop
Resources
Implementation:
, ) TL-2 . , Contractor
h. | Infectious Diseases - health condition - Health check-ups - Contractor’s office | - Once a year o
SS-3 Supervision: PGCB
and the Consultant
- i Implementation:
Work Conditions Handling heavy P
. . : TL-2 loads . , Contractor
i. | (including work 353 Worki heiah - Record of accidents - Contractor’s office | - Once a year .
safety) - - Working at heights Supervision: PGCB
- Electric shocks and the Consultant
j- | ROW TL-2 - Electricity Act - Monitor the payment of - ROW - Simultaneously Implementation:

Environmental Monitoring Plan
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. Monitored Method of Collecting and . Duration and _
No Potential Impact App. Parameter Analyzing Data Location Frequency Responsibility
(Not 1910 ROW Compensation Contractor
Used) |- JICA Guidelines through the contractor for Supervision: PGCB
for Environmental the entitled people. and the Coﬁsultant
and Social
Considerations
(2010)
Implementation:
- - i Contractor
k. | Accidents TL-2 and traffic - Record of accidents - Contractor’s office | - Once a year .
SS-3 | accidents Supervision: PGCB
and the Consultant
3. Operation Phase
Work Conditions I-Olgzgdlmg heavy PGCB
a. | (including work L2 - Working at heights | - Record of accidents - PGCB office - Once a year
safety), SS-3 . - On-site
. - Electric shocks
Accidents

- No. of accidents

Environmental Monitoring Plan
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Table 222-7: Environmental Measurements Schedule

Aspect Parameter Method Stage Frequency Responsibility Location
At the Once (Baseline
. . commencement of Contractor / PGCB St.6and St. 7
Spectrometric method; High construction measurement)
Air quality SO2, NO2, PM1o volume sampling and
Gravimetric analysis Construction Once every  three Contractor / PGCB St.6 and St. 7
months
At the Once (Baseline St.6 and St. 7
H BOD. SS. Oil commencement of measurement) Contractor / PGCB Construction sites of TL-2
. pH. ’ » 2| Portable water quality Meter, | construction and SS-3
Water Quality and grease, .
coliforms Spectrometric method Once eve three St.6 and St. 7
Construction ry Contractor / PGCB Construction sites of TL-2
months
and SS-3
At the Once (Baseline St.6and St. 7
commencement of measurement) Contractor / PGCB Construction sites of TL-2
Noise level Day and Night time | Portable noise meter construction and SS-3
Noise level (dB) (range 0-120 dB(A)) Once  eve three St.6 and St. 7
Construction months ry Contractor / PGCB Construction sites of TL-2

and SS-3

Environmental Monitoring Plan
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DOCUMENTATION AND REPORTING
(PACKAGE SS-3)

Environmental Performance and Compliance

The Consultant will collect all the environmental parameters as frequent as required
in the EMoP, and submit them quarterly in monitoring and implementation reports
(that contain executive summary, introduction, activities during the reporting period,
environmental impact monitoring & mitigation measures, environmental
measurements, public complaints (if any), and conclusion & recommendation) to PD
of PIU who shall initiate follow-up actions with supervision of PGCB and Power
Division.

Monitoring results will be presented in regular reports and reviewed. The results of
the inspection and monitoring activities will be reported on a weekly / monthly /
quarterly and yearly basis, or as required. The EMoP and parameters will be
reviewed periodically and, if necessary, will be modified to include any additional
parameters necessary to ensure good environmental and social performance.
Similarly, the monitoring methods and frequencies will also be subjected to periodic
review.

A mid-term review of environmental issues scheduled at once in three months and
shall be conducted by the PGCB and the Consultant. This will have the objective of
reviewing environmental monitoring and management activities as well as making
recommendations for long-term environmental monitoring requirements. The PIU
will also report the monitoring results to JICA using methods and formats at
particular frequency agreed by both sides.

The draft monitoring formats for each environmental parameter are given in the
following pages.
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Monitoring form for Package SS-3

during pre-construction and construction phase.

The following items should be monitored at the site of 230kV Madunaghat SS periodically

1. Pre-Construction phase (demolition work for existing buildings, distribution line switching and
land leveling)

1) Air quality (for demolition work)

(Date)

(Parameter: SO2, NO2, and PM10, Unit pg/m3)

Site . . .
Parameter Ave. time ATIEIT: el GUENS7 Remarks
St6 St.7 standards
(1hr) 350 ( 1hr)
SO2
(24hr) 125 (24hr)
NO> (1hr) 200 ( 1hr)
(24hr) 100 (24hr)
PM1o (24hr) 150 (24hr)
(Meteorological Condition)
Location Time Temperature (°C) Moisture Wind
(Date) Dry Wet (%) Direction Speed
AM m/sec
PM m/sec
AM
PM

2) Water quality (Discharge wastewater) (for demolition work)

At two points One point foreside of the drain outlet, and another at pond behind the demolition

site within the SS boundary)

(Date)

Wastewater discharge standards
. Public sewerage Remarks
Inland
Parameter Unit Result sSr?z:ce sytstem connected | | o otedlang | (Measurements method)
o treatment at
water
second stage
Temperature °C - - -
pH - 6-9 6-9 6-9
BOD mg/L 50 250 100
SS mg/L 150 500 200
Oil & grease mg/L 10 20 10
Total fecal MPN / ) B B
coliform 100ml

Note: please duplicate the table to record monitoring results at all the site points.

Bangladesh: Bidding Document for Design, Supply, Erection, Testing & Commissioning of Upgradation of

Existing 132kV Madunaghat Substation to 230kV (Turnkey Basis), ICB No. PGCB/DCMPGSP/BD-

P81/SS/03




42

3) Waste (for demolition work)
(Frequency) Continuously

(Unit: ton/gm)

Kinds of Waste (Quality) Rate of recz;cllng/Reuse
Month el (%) Remarks
Date Industrial Domestic Industrial Domestic
(A) (B) (A) (B)
4) Soil conditions (for demolition work)
Location Date Pollutant detected Measures Remarks
5) Noise (for demolition work)
(Unit: dBA)
Location Result e FEleER Remarks
A B C D E
Day (6AM-9PM): 45 | Day: 50 | Day: 60 | Day: 70 | Day: 70
Night (9PM-6AM): 35| Night: 40| Night: 50| Night: 60| Night: 70

Notes: Category of areas is as follows: A: Silent zone, B: Residential area, C: Mixed area (mainly

residential area, and also simultaneously used for commercial and industrial purposes), D: Commercial
area, E: Industrial area.

(Meteorological Condition)

Location Ti Temperature (°C) M0|°s S Wind
(Date) ime ) —
Dry Wet Direction Speed
AM m/sec
PM m/sec
AM m/sec
PM m/sec

6) Work Environment

(Frequency) Once a year

- Monitor the records of labor accidents
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2. Construction phase

1) Air quality
(Date)
(Parameter: SO2, NO2, and PM10, Unit pg/m3)
Site . . .
Parameter Ave. time AIEIENTHS 1T GTEE ST Remarks
St6 St7 standards
(1hr) 350 ( 1hr)
SO2
(24hr) 125 (24hr)
NO> (1hr) 200 ( 1hr)
(24hr) 100 (24hr)
PM1o (24hr) 150 (24hr)
(Meteorological Condition)
Location Time Temperature (°C) Moisture Wind
(Date) Dry Wet (%) Direction Speed
AM : m/sec
PM : m/sec
AM
PM

2) Water quality (Discharge wastewater)

At two points One point foreside of the drain outlet, and another at pond behind the
construction site within the SS boundary)

(Date)
Wastewater discharge standards
. Public sewerage Remarks
FEETEET L e S'S:?;é’e system connected Irigated land | (Measurements method)
to treatment at
water
second stage

Temperature °C - - -

pH - 6-9 6-9 6-9

BOD mg/L 50 250 100

SS mg/L 150 500 200

Oil & grease mg/L 10 20 10
Total fecal MPN / ) ~ )

coliform 100ml
Note: please duplicate the table to record monitoring results at all the site points.
3) Waste
(Unit: ton/gm)
Kinds of Waste (Quality) Rate of recz/cllng/Reuse
Month S (%) Remarks
Date Industrial Domestic Industrial Domestic
(A) (B) (A) (B)
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4) Soil
Location Date Pollutant detected Measures Remarks
5) Noise
(Date)
(Unit: dBA)
Location Result e FEleERE Remarks
A B C D E
Day (6AM-9PM): 45 | Day: 50 | Day: 60 | Day: 70 | Day: 70
Night (9PM-6AM): 35| Night: 40| Night: 50| Night: 60| Night: 70

Notes: Category of areas is as follows: A: Silent zone, B: Residential area, C: Mixed area (mainly
residential area, and also simultaneously used for commercial and industrial purposes), D: Commercial

area, E: Industrial area.

(Meteorological Condition)

Location . Temperature (°C) MO'OS e Wind
(Date) Time (%)
Dry Wet Direction Speed
AM m/sec
PM m/sec
AM m/sec
PM m/sec
6) Offensive Odors
Location Date Odors detected Measures Remarks

7) Infectious diseases (once a year)

- Monitor the health record through medical check-ups

8) Work Environment (once a year)

- Monitor the record of accidents
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9) Accidents (once a year)

- Monitor the record of accidents
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Environmental incident reports are to be completed and forwarded to the Consultant
by contractors for all environmental incidents regardless of the magnitude of impact.
The suggested environmental incidents record format is given in Table 222-8.

Table 222-8: Ad-hoc Environmental Incidents Record Format

Date and time

Environmental
Incident

Location

Action Taken

Person Responsible

6.3 Complaints Register

Contractors shall maintain a register of complaints made by the public at their site
offices. An extract of this registry for each month will be provided to the PIU by
monthly basis. The suggested complaints register format is given in Table 222-9.

Table 222-9: Sample Complains Registry

Date and Complaint Name and Action Date of Action Person Responsible
time P Contact Details Taken Taken P
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23.1

23-2
SECTION 23

SECURITY MODULE

General

The Employer and the Contractor shall review together from time to time compliance

with Security Plan in consultation with relevant security agencies.

In case Contractor judges that the security measures taken by the Employer under the

Employer’s scope is insufficient considering current security measures, the situation of

Contractor’s site work, the number of staffs/workers of the Contractor at site and the

possible change of threat level, the Contractor shall be entitled to request the Employer

to enhance the degree of the security measures under the Employer’s scope at any time.

Such Contractor’s request shall be associated with a sound reason and shall be reflected

in Security Plan.

The Employer will arrange for:

(1) The construction of a temporary site perimeter security fence;

(11) The Construction of Watch towers with security alarms and searchlights near
the temporary jetty access point; and

The Employer shall use his best endeavors to complete the installation/ construction of

the above, as soon as practicable.

As per Sub-Clause 10.8 of the Particular Conditions, the Employer shall be responsible

for ensuring the security outside the site perimeter against the external attacks such as

the act of rebellion and terrorism, on a 24 hour, seven day per week basis, in
accordance with the Security Plan agreed by the Employer and the Contractor.

The Employer shall provide:

(1) Security for the Contractor’s foreign staff travelling outside the project area on
project business (e.g. travelling between the Cox’s Bazar Airport/Seaport, the
Chittagong Airport/Seaport and the site, from site to attend local meetings) as
appropriate.

(11) Security to ensure the safety of transport of goods and materials travelling to
and from the site by land and sea, as appropriate.

(1i1) A helipad for the emergency evacuation of project staff.

(iv) Support for the Contractor’s personnel to evacuate including coordination with
relevant authorities, as much as possible, in case if the Contractor cannot
reasonably arrange the evacuation measures.

(v) Proper Security Officer who shall be a counterpart of the Security Officer
arranged by the Contractor.

The Contractor shall be responsible for:

(1) The ongoing maintenance of the above mentioned temporary site perimeter
security fence, watch towers, security alarms, searchlights and lighting,
constructed/installed by the Employer under (b) above (including the payment

of electricity bills);
(i1) The construction and maintenance of additional watch towers with security
alarms and searchlights adjacent to the temporary site perimeter security fence;
(ii1) The relocation of watch towers, searchlights, alarms and lighting as necessary

during the course of the Project as appropriate. The Contractor shall be
required to shift them to locations as instructed by the Engineer once the
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(iv) The connection of the security lighting, watch towers and associated
equipment (including that provided by the Employer) to a redundant power
supply.

Payment for the above items shall be claimed and made through the amount allocated

in the Provisional Sum.

f. The Site Security Plan shall establish details of the Contractor’s overall responsibilities
for security services. The plan shall cover the requirements for all work areas,
including, but not limited to, storage areas and facilities and areas in existing,
previously constructed, and new construction area. It shall also include the security plan
for the site accommodation for the Employer, the Engineer and the Contractor.

The Contractor's proposals shall include:

(1) The plan of Security Command and Control Centre (SCCC) and supply and
maintenance of the security control system. The SCCC shall be designed and
constructed following consultation with all relevant security agencies and will
be used as the central point to control and coordinate the activities and
responses of all of the security groups. The plan of SCCC shall include the
communication plan among all the security groups. The Employer shall assist
the Contractor for obtaining necessary license for radio communications.

(11) The security control system which shall consist of sufficient equipment
(including CCTV, lighting, alarms and communications equipment) and
personnel to prevent unauthorized access twenty-four (24) hours per day,
seven (7) days per week and which can ensure the safety and security of
persons and property on the Site. In particular it shall provide coverage of all
entry points to the site, accommodation, office and storage areas (including
those provided for the Engineer and the Employer) and any areas agreed by the
Employer / Engineer to be judged as “at risk” areas. It shall include the
installation of alarms with triggering points installed at police camp, Ansar
barracks etc.

(ii1) The relocation of the sand road (also to be used for community road), watch
towers, searchlights, alarms and lighting as necessary during the course of the
Project as appropriate. The Contractor shall be required to shift them to
locations as instructed by the Engineer once the perimeter security fence
specified under Sub-Clause 1004.02 of the Specification has been constructed
by the Contractor.

(iv) An identification badge / card system within the site perimeter until the
Taking-Over Certificate is issued. Each person employed within the site
perimeter shall be issued an identification badge/card and shall be registered
by the Contractor through the access control system. The Contractor shall
furnish badges/cards for all personnel, including the Employer’s and the
Engineer’s Personnel. In addition to personnel identification, all licensed
construction vehicles shall be checked and registered with the access control
system and shall be marked with a suitable identification sticker. Likewise, the
licensed vehicles of construction personnel authorized to bring their vehicles
on the Site shall be registered with the access control system and shall be
marked with a suitable identification sticker.

g.  The Contractor shall be responsible for all materials and equipment in his custody or
placed in construction by him within the site perimeter. Security methods within the
site perimeter (such as construction of secondary fencing and gates if any, etc.), shall be
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employed as necessary to ensure the protection of all materials, equipment, and
construction work from theft, vandalism, fire, and all other damage and loss.

h.  The Contractor shall:

(1) Employ a suitably experienced and qualified full-time Security Officer at the
site during the project phase. The Security Officer’s duties shall include:

® Gather general intelligence.

® (oordinate security.

® Establish a threat monitoring system & procedures.
® Establish an emergency response team.

® Conduct security drills and regular security briefings.

(11) Enforce travel advisory and restrictions on movement of personnel, vehicle
and material for the Contractor and Subcontractors as per threat levels.

(111) Conduct criminal verification checks on all local contract workers for the
Contractor and Subcontractors before they are employed at the site.

(iv) Conduct pre-deployment security awareness briefings for all staff of the
Contractor and Subcontractors before they are deployed to the project site.

(v) Ensure all drivers for the Contractor and Subcontractors are trained in
defensive driving and administering first aid.

(vi) Ensure that all the Contractor’s land based project vehicles and all vehicles
provided under this Contract are fitted with GPS tracking, first-aid kit and
mobile phone communications so that their location can be monitored from
and they be able to communicate with the SCCC.

1. The Contractor shall cooperate with the Employer regarding all security measures
instituted at the Site.

J- The Contractor shall prohibit the commission of any and all illegal and nuisance
activities in the Site or upon the land of the Employer or adjacent residents. Any
Contractor’s Personnel found to have violated this provision shall be subject to
immediate dismissal.

k. All construction personnel and vehicular traffic shall enter and leave the Site through
the designed construction entrance gate. Unauthorized personnel will not be permitted
on the Site. Removal of materials or equipment from the project site shall require
permission from the Contractor and the Engineer. The guard on duty at the gatehouse
shall check the ingress and egress of construction personnel and traffic. When the guard
is not on duty at the gatehouse, the gate shall be closed and locked.

1. Security Module payments shall be:

(1) claimed and made through the amount allocated in Schedule No. 5: Security
Module Provisional Sum; and

(i1) limited to the items of work listed/ described in Schedule No. 5: Security
Module Provisional Sum.

All costs and expenses for execution of any other item of work of the Contractor’s

scope shall be included in rates and/or prices in Schedules No. 1 to 4 of Price

Schedules.

23.2 Temporary Fence and Gate

The Contractor shall erect an unclimbable fence of chain link wire netting which is
higher than 2.4 meters, surrounding the Work Area. Gates in the fence shall be
adequate to maintain the security of the area and shall be subject to the approval of the
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Engineer.

In case if this temporary boundary fence overlaps with the site perimeter fence
(constructed by the Employer), the Contractor may be able to utilize those overlapping
parts of that perimeter fence, with some modifications where necessary, for the
completion of it (the temporary boundary fence), subject to the Engineer’s approval.
The temporary boundary fence, upon its completion shall be considered as perimeter
security fence (in place of perimeter security fence constructed by the Employer) for
the purpose of the security module and plan; and the site perimeter is denoted by its
fence line.

Upon completion of the Works, The Contractor shall remove all temporary fences and
gates and reinstate the ground surface appropriately.”
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