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Appendix-B Rapid Environmental Assessment
(Screening) Checklist

Note: This completed REA checklist
was submitted to ADB as part of its
routine categorization for the project.

A. Project Siting
Is the project area...?

The project is located in an urban
setting with dense population all along
Densely populated? \/ the route. Roadway traffic demands
and intersecting thoroughfares are
typical along the project alignment.

The areas close to city center are
developed and the undeveloped areas

Heavy with development activities? \ along the route fall under, ongoing
heavy development activities.
Schools, hospitals etc but these are
typical of an urban setting. No known
Adjacent to or within any environmentally N recogr_wlze(:jq engqnnsﬁntallly sensl[tlve
sensitive areas? area is directly in the alignment or

facade to facade area, though parts of
Karachi  University campus are
maintained as natural space.

The project does not have any known
cultural site close to the route. (Note

Cultural heritage site . )

9 \ the MA Jinnah Mausoleum is a
heritage site but at a distance from
alignment).

Protected Area N Therg are no protected areas along
the alignment.

Wetland N There are no wetlands close to the
alignment.

Mangrove N There are no mangroves along the
corridor

Estuarine N There are no estuary along the
alignment

Buffer zone of protected area N There are no buffer zones of a

protected area along the alignment

There are a few parks such as (Safari
park/ Zoo and Askari park etc) along
N the route but at a considerable
distance from the alignment. They do
not fall under any special known area/
category for protecting biodiversity.

Bay v | Not near the alignment
B. Potential Environmental Impacts
Will the Project cause...

Special area for protecting biodiversity

The setting up of worker camps and
construction activities could lead to
issues relating to sanitation and solid
waste disposal. Strict implementation
of necessary measures in the EMP/

Impacts on the sustainability of
associated sanitation and solid waste J
disposal systems and their interactions
with other urban services.
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Deterioration of surrounding
environmental conditions due to rapid
urban population growth, commercial and
industrial activity, and increased waste
generation to the point that both
manmade and natural systems are
overloaded and the capacities to manage
these systems are overwhelmed?

Degradation of land and ecosystems
(e.g. loss of wetlands and wild lands,
coastal zones, watersheds and forests)?

Dislocation or involuntary resettlement of
people?

Disproportionate impacts on the poor,
women and children, Indigenous Peoples
or other vulnerable group?

Degradation of cultural property, and loss
of cultural heritage and tourism
revenues?

Occupation of low-lying lands, floodplains
and steep hillsides by squatters and low-
income groups, and their exposure to
increased health hazards and risks due
to polluting industries?

Water resource problems (e.g.
depletion/degradation of available water
supply, deterioration for surface and
ground water quality, and pollution of
receiving waters?

Air pollution due to urban emissions?

Risks and vulnerabilities related to
occupational health and safety due to
physical, chemical and biological hazards
during project  construction and
operation?

Road blocking and temporary flooding
due to land excavation during rainy

Site specific contractors EMP will
ensure the impacts are short term and
limited to construction phase.

Improvement is envisaged with better
maintenance of vehicles and efficient
emission controls and faster turn over
travel time

There are none along the route. Some
trees will need to be pulled down
along the route. However, the overall
area will be improved with better
landscaping and additional indigenous
tree plantation.

Physical property related resettlement
is not envisaged. Some disturbance in
access to livelihood may occur, and
traffic congestion could increase
during construction.

Not envisioned

Not expected

Not envisioned

Not applicable

BRT users and residents will benefit.
New and well-maintained transport is
expected to reduce emissions,
particularly CO and SO, leading to
improved air quality and eventually
health.

Keeping in view the highly populated
nature of the project corridor, the risks
related to occupational health and
safety during the construction phase
do exist. However, any such impacts
will be short term and limited to the
construction phase with no long-
lasting impacts expected and their
mitigation will be covered in the site-
specific contractors EMP

Potential for blockage of traffic during
excavation of underpasses at
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season?

Noise and dust from construction

activities?

Traffic disturbances due to construction
material transport and wastes?

Temporary  silt  runoff due to

construction?

Hazards to public health due to ambient,
household and occupational pollution,
thermal inversion, and smog formation?
Water depletion and/or degradation?

Overpaying of ground water, leading to
land subsidence, lowered ground water
table, and salinization?

Contamination of surface and ground
waters due to improper waste disposal?
Pollution of receiving waters resulting in
amenity losses, fisheries and marine
resource depletion, and health
problems?

Large population influx during project
construction and operation that causes
increased burden on social infrastructure
and services (such as water supply and
sanitation systems)?

Social conflicts if workers from other
regions or countries are hired?

Risks to community health and safety
due to the transport, storage, and use
and/or disposal of materials such as
explosives, fuel and other chemicals
during operation and construction?

Community safety risks due to both
accidental and natural hazards,
especially where the structural elements

intersections. Implementation of
traffic  management plan during
construction phase can mitigate some
of the impacts.

Potential for excessive dust generated
along alignment. The  strict
implementation of mitigation
measures in the EMP can minimize
impacts. Other impacts on community
use and values can occur during
construction without strict enforcement
of community safety and health
guidelines by the contractor.

Interference with longitudinal traffic
along alignment and cross-traffic at
underpass construction. Also, spoil or
construction materials placed in the
right of way can interfere with traffic.
Implementation of the traffic
management plan can reduce these
impacts

Not envisioned

Dust generated by construction will
be a problem if not properly mitigated.

Not envisioned

Not envisioned

Not envisioned

Not envisioned

The project is in an urban setting with
a healthy mix of population from all
over the country. No new influx of
people is envisioned due to the
project.

No conflicts are expected since
Karachi is an urban cosmopolitan city
and the work force hired will most
probably be domiciled in Karachi
already.

The strict implementation of mitigation
measures in the EMP will reduce
these impacts, however the risks
exist.

The installation of structures is part of
the project which is located in a highly
populated project corridor and it
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Screening Questions Yes No Remarks

carries the risk of structural failure and
accidents. However, implementation
of mitigation measures in the EMP will
minimize if not completely eliminate
throughout project construction, risks.

operation and decommissioning?

or components of the project are
accessible to members of the affected
community or where their failure could
result in injury to the community

Remarks

Screening Questions

Location and Is siting and/or routing of the project (or its 0 No known recent history in the
Design of components) likely to be affected by climate conditions alignment area of any of the
project including extreme weather-related events such as mentioned events
floods, droughts, storms, landslides?
Would the project design (e.g. the clearance for bridges) EMP should disallow placement of
need to consider any hydro-meteorological parameters hoardings on bridges to mitigate
(e.g., sea-level, peak river flow, reliable water level, peak high wind problems (if any). No
wind speed etc)? known recent history in the
alignment area of any of the
mentioned events
Materials Would weather, current and likely future climate Winter is mild, Shade for waiting
and conditions (e.g. prevailing humidity level, temperature area and pedestrian bridges for hot

Maintenance

contrast between hot summer days and cold winter
days, exposure to wind and humidity hydro-

summer. Railing of wood etc to
ensure hand do not hold hot

meteorological parameters likely affect the selection of
project inputs over the life of project outputs (e.g.
construction material)?

railings etc

Would weather, current and likely future climate 0
conditions, and related extreme events likely affect the
maintenance (scheduling and cost) of project output(s)?

Not envisaged

Performance  Would weather/climate conditions and related extreme 0 Not envisaged
of project events likely affect the performance (e.g. annual power
outputs production) of project output(s) (e.g. hydro-power
generation facilities) throughout their design life time?
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Acron yms

AC Air Conditioning

ACM Approved Consolidated Methodology
ADB Asian Development Bank

BAU Business as Usual

BRT Bus Rapid Transit

BC Black Carbon

BEB Battery Electric Vehicle

CAGR Compound Annual Growth Rate
CAPEX Capital Expenditure

CDM Clean Development Mechanism

CNG Compressed Natural Gas

COPERT Computer Programme to calculate Emissions from Road Transport
EEA European Environment Agency

EF Emission Factor

GHG Greenhouse Gases

LNG Liquefied Natural Gas

LPG Liquefied Petrol Gas

GWP Global Warming Potential

IEA International Energy Agency

IMF International Monetary Fund

IPCC Intergovernmental Panel on Climate Change
MAC Marginal Abatement Cost

NCV Net Calorific Value

OPEX Operational Expenditure

pkm passenger kilometre

PM Particle Matter

PT Public Transport

SFC Specific Fuel Consumption

SOC State of Charge

TCO Total Cost of Ownership

W Tank-to-Wheel

UNFCCC United Nations Framework Convention for Climate Change
WTW Well-to-Wheel
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Summary

1. Bus technology options assessed for the BRT Karachi are diesel, CNG, hybrids (diesel and CNG) and
electric buses. For diesel Euro standard Il was assumed in accordance with the available diesel
quality and for CNG units Euro V standard. The following table compares the annual emissions of the
different bus technologies for the BRT Karachi i.e. based on the number of 9m, 12m and 18m buses
and their respective annual mileage.

Table 1: Annual BRT Emissions for Different Bus Technologies (tons)

Parameter Diesel CNG Diesel hybrid CNG hybrid BEB
GHG TTW 22,000 22,000 18,000 18,000 0
GHG WTW incl. BC 32,000 31,000 25,000 25,000 14,000
PM.s 6.4 0.0 54 0.0 0.0
NO, 356 63 285 50 0
SO, 7.0 0.0 5.6 0.0 0.0

2. Diesel and diesel hybrids have the lowest total financial costs. CNG and CNG hybrids have 3-6%
higher total lifetime costs due to higher CAPEX costs which are not completely compensated with
lower OPEX costs. Total costs of BEBs are around 30% higher than of diesel units due to having
significantly higher CAPEX costs.

3. The BRT component of the project reduces Greenhouse Gas (GHG) emissions due to usage of
larger buses (replacement of small buses including paratransit with larger units), a higher average
operating speed due to bus-only lanes and mode switch. In the future avoided mode switch will be
more important i.e. the BRT offers a convenient, attractive and safe public transport system which
can avoid that inhabitants of Karachi procure and use private vehicles. The following table shows the
impact of the BRT on average per annum on emissions with different bus technologies.

Table 2: Annual Emission Reductions of BRT Karachi Using Different Bus Technologies {tons)

Parameter Diesel CNG Diesel hybrid CNG hybrid BEB
GHG TTW 57,000 57,000 62,000 62,000 83,000
GHG WTW incl. BC 71,000 72,000 78,000 79,000 91,000
PM, . 225 558 306 572 629
NO, -2.5 4.8 -1.0 4.8 4.8
S0, 7 15 9 15 15

4. Independent of the technology used in the BRT GHG emission reductions would occur. In terms of
air pollution however, using diesel powered BRT buses will result in increased particle emissions
compared to the current transport system. Although the economic damage based on the data values
of the IMF are of minor nature, the result is still that one of the most critical urban pollutants namely
PM, s would increase with the BRT compared to a situation without the BRT. This is not considered
to be a desirable outcome. Therefore, it is strongly suggested to pursue the option of using CNG or
CNG hybrid buses which allow to reduce not only significantly GHG emissions but would also have a
strong impact on reducing air pollution including NO,, PM, s and SO,.

5. Calculations realized are considered as conservative as they are based on UNFCCC approved
methodologies, do not account for reduced road congestion and increased mode-switch from
private vehicles and taxis in the future where a significant increase of private modes of transport can
be expected under Business-as-Usual. Calculations are primarily based on local data combined with
the performance and costing of large alternate technology fleets basically in the PR China.
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1. Introduction

This report includes following components:

s Rapid assessment of bus technology options for the BRT Karachi;
® Rapid assessment of GHG and air quality impact of the BRT Karachi including different
technology options.

2. Bus Technology Options for BRT Karachi

2.1. Introduction

A rapid assessment of the environmental, financial and economic impact of using different bus
technologies for the BRT Karachi is made. Bus technologies assessed include:

Diesel buses;

Diesel hybrid buses;

Compressed Natural Gas (CNG) buses;
CNG hybrid buses;

Battery-electric buses (BEBs);

The assessment was performed for 9m, 12m and 18m units.

2.2. Methodological Approach Environment

Emissions included in this report are:

® Greenhouse gas emissions (GHGs) including direct (tank-to-wheel or TTW) as well as indirect
emissions (well-to-tank or WTW). Black Carbon (BC) emissions are included as indirect
emissions.

« Local pollutants including Particle Matter (PM.s), NOx and SO, resulting from engine
combustion. These are critical pollutants which are affected directly by the BRT and the bus
technology used. CO and HC emissions are primarily of concern with gasoline powered
vehicles. BRT buses will however either be diesel, CNG or electric but not gasoline powered.
Mode shift is basically expected to be from the current bus system and rickshaws which are
also diesel or CNG powered. Therefore, the focus is on PM,, NO, and SO, which are also
considered as of today to be the major urban air pollution problems.

GHG Emissions

The GHGs included under the United Nations Framework Convention on Climate Change (UNFCCC)
are carbon dioxide (CO;), methane (CH;), nitrous oxides (N-O), perfluorocarbons (PFCs),
hydrofluorocarbons (HFCs), sulfur hexafluoride (5F;) and trifluoride nitrogen (NF;). Relevant for the
transport sector are only CO,, CH,; and N,;0. However, according to methodologies for determining
emissions from the transport sector of the UNFCCC, N,O emissions are very marginal. Therefore,
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only CO, emissions are included, and in addition for gas-based engines emissions of CH,'.
CO; emissions are determined based on the energy consumption according to the IPCC methodology
(2006) also used in all approved UNFCCC methodologies:

Ecoze = FCe X NCV, X EFco2 x

where:
Feose COsemissions due to combustion
FC, Consumption of fuel type x

NCV, Net Calorific Value of fuel type x
EFcs,. CO;emission factor of fuel type x

Direct GHG emissions also include for gaseous vehicles methane slip. This is a relevant emission
source. Methane slip is determined based on average reported values of the ICCT which summarizes
different sources. Leakage of unburnt methane is important due to the high Global Warming
Potential (GWP) of CH,. Methane slip is caused within the vehicle in the crankcase and the exhaust
pipe and "upstream” due to leaks in the gas pumps and wells.

Increased particle emissions result not only in a worsening air quality but also in higher Black Carbon
(BC) emissions. A scientific assessment of BC emissions and impacts found that these are second to
CO; in terms of climate forcing. BC is on average 2,700 times more effective on a mass-equivalent
basis than CO, in causing climate impacts within 20 years, and 900 times more effective within 100
years’. BC is part of particulate matter (PM) from diesel engines. The GHG impact of BC is
determined based on the mass of PM; ; emissions (using the European emission model COPERT), the
fraction of BC in PM, s and the GWP,y, of BC.

The most important indirect emission is due to electricity production including transmission and
distribution losses. Electricity based emissions are based on the GHG emissions of electricity
production in Pakistan and the net electricity production (gross electricity production minus
transmission and distribution losses). Indirect emissions include also well-to-tank emissions of fossil
fuels as not only electricity causes upstream emissions but also fossil fuels. A standard mark-up
factor per fossil fuel type is used to estimate the GHG upstream impact of fossil fuels based on the
UNFCCC to account for emissions caused upstream by fossil fuel extraction, refinery and transport.

Local Pollutants

Local pollutants considered, due to their impact on local air quality, are PM, s, SO, and NO,. Only
combustion related emissions are included. Particle emissions caused e.g. by tires, brake abrasion or
particle resuspension are not considered. PM and NO, pollutants are determined based on the
emission category of the vehicle and emissions per unit of distance driven using the European
emission model COPERT® whilst SO, is based on the sulfur contents of fuel and the specific fuel
usage.

2.3. Approach Financial and Economic Calculations

Financial data calculated is:

' IPCC, 2006, chapter 3
? see Bond, 2013 or World Bank, 2014
*EEA, 2016
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e Capital Expenditure (CAPEX); for BEBs also CAPEX infrastructure is included; this is not
realized with fossil fuel options as the fuel station price is taken. For BEBs a 16 years lifetime
is assumed compared to fossil buses of 12 years based on minor vibrations and stress on the

bus (with battery replacement after 8 years); For charging infrastructure a lifetime of 20
years is assumed.

+ OPEX including maintenance (bus plus charging infrastructure) and energy cost; For fossil
fuel an annual real price increase is included in calculations;

e Total Cost of Ownership (TCO) is determined based on discounted values for a 12-year
period;

e All values are expressed in constant USD of 2016.

A rapid assessment of the economic value of the reduced emissions is made by assigning a monetary
value to emissions of PM s, NO,, and CO». The values are taken from an IMF (International Monetary
Fund) publication. The values of pollutants calculated by the IMF are values for Pakistan based on
local levels of pollution at the ground level and the impact on health and costs caused by this type of
pollution. This is based on exposure to population contamination and how increased pollution
increases mortality risks using the World Health Organization's response functions to concentration.
The greater risk of mortality or, more precisely, the value of premature death is valued economically
based on stated preference studies performed by the OECD.

2.4. Base Parameter Values

The following tables show the main general parameters used for calculations.

Table 3: Base Parameters

Parameter Value |U|!It Source

INCV of diesel 43 IMukg IPCC, 20086, table 1.2

O, emigsion factor of diasel 741 IE'COWJ IPCC, 2006, table 1.4

D ensity of diesel 0544 kgl IEA, 2005

Well-to- tank mark-up factor diesel 2% UNFCCC, 2014, Table 2

INEV of CNGANG | I T IPCE, 2006, table 1.2

(C0; emizdon factor of CNGANG 55,1 mmw; IPCC, 2006, table 1.4

Density of NG 0714 [kgim® I6GL, 2012

Well-to-mnk mark-up factor CNG 18% UINFCCC, 2014, Table 3

6Py o EC 500 [Bond. 2013 sew also PCC, 2015, Tabie 8.AE

(G W00 of CH,y 28 IPCC, 2013, Tabla 8.4,

Social Cost of Carbon 40 USDALO, IMF, 2014, Annex 4.2, USD of 2017

BC fraction Eura |1l HOVs 0% EEA 2016, tabla 3-117

World Bank O4/2017, real LISD prices For 2030 66 USD/Abl; price June 2017 48
(SR g echedt prlosinenessgichassl 250 UED Ak buuufm. hle::/."ydmr:..com/lmhc.llm '-'a"uvl:ri-,gu_:rudu_m |_spot_price
LIS DOE projectons, 2017,
CAGR proj ected price change of bottery price 2015-2022 129% hitps:/fenergy. gov/sl tesfor od Miles/ 2017 /02/F24/67080% 20F ERE% 20LIB% 20¢ost
. 0V 0p! Ica620makriesie 20 Qupel
[CAGR proj acted price increaze alectricity 9% ASEUMEt o
hMethare slip as % of NG consumplion TTW 1.1% Average low and high value of | CCT, 2015, table 4 for crankcase and tilpipe
a3 % of NG consumption WTW 3, Avverage low and high value of |CCT, 2015, table 4 for well-to-pump and fuelling |

[Carwvarsion factor Sulfur ppm 0843 |gS0.A bazed on maolacular sguivalancy
|‘.:uIFur lavalzin diezal 500 lpem L 2o Arnaris :h;gl et Jrl.-a-.al:e_.-‘l' Py ]

Table 4: Country Parameters
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[Parameter Value  |Unit Source
|E:al10m|c costPhiy g 20,400 [USD/ IMF, 2014, Aprwex 4.2, USD of 2017
Econanmic costNO, 150 IS0/ IMF, 2014, Annex 4.2, USD of 2017
Economic cost S0y F00 LISD/t IMF, 2014, Anrex 4.2, USD of 2017
CO; grid factor of aleciicty kgl /RWh |ases: Value for 2015
__JuSDA Mwy 2018 based ory 2//pekbiz.com,Tinance/pe rolsumprices htmi

USO/kg Mayy 201%; 77 Rp wholesale price estmated by ADE.
e L SciTaTeg
Electricity price USDAWh hittps: /Aweaw. dawn. com/new /1321771
Exchange rate LSD to PER FHR per LISD Interbank rate hMay 2018

Discountrate

Financs mode|

Technical lifespan buges 12 yaars

'ﬁ eet Sm buses L bises

Fleet 12m buses 190 busts Fleet compositon yr. 1L FC-2; ODBMRed Line, 04/2012
Fleat 16m buses. 61 [buses .

Aririgal distancs driven Sm bus 42,000 {km Loge 2015

Bl distance driven 12m bus TE5.000  flkm Logt, 201%

Anniual distance driven 18m bus 105,000 |km Loge, 2018
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2.5. Diesel Buses

Diesel buses modelled for this report are Euro ||l standard. This is the best possible standard due to
the diesel fuel quality available in Pakistan (500ppm of sulfur). The following table shows the
environmental, financial and economic impact per diesel bus for different sizes. The impact is related
to the estimated average annual mileage per bus for the BRT and the bus lifespan of 12 years (see
Table 2).

Table 5: Impact per Diesel Bus for BRT Karachi {Eure lll standard)

Lharit Mok B bars | Wahae 120 biss

_Viotkm | i3 . 83 i muliphe Chinese operatore
2. . s _&km 513 357 L3109 calculated with actual fuel consamptian
0, WITW incl. BC &k B9l 1,463 1,827 calculated with aciual fuel consarmption
oYY | 028 s Ll OPERT, 2016, Tier 3 with 50% loadfactor, 0% gradert, spead 1 5km/dh
= &/km 11.11 1421 .54
= gan: . WAL e piote /st withi fial conatraptin:.
Econamic costs of GHG emissions Usoykm 0.036 0.051 0.073 calculated with WTW CO, emissicns
E canamic costs of pallutants usivkm 0.006 0.008 oo e cludes CO,
T otal environmental costs ushykm 0.042 0.0%3 0083 GH G plus pollutants
(CAPEX uso 95,000 140,000 220,000 Eiﬂuudlm & Intenance ms(‘ data E:Ov‘ﬂl(’.l LII_J'UB: 2 doors
T 1 energy cost Uso 3,316 20,661 42,950 calculated based on fusl usage;: vald yr.1 without projected price increase
Mairt enance cost Usoykm 0.4 0.20 0.30 Estimation
Curulstive discounted energy cont lifespan UsD 70,159 157,285 326,963 discourt value snd energy price increase
Cumulative discounted maint enance cod lifespan L0 45,788 102,205 214,631 Includes discourt value
Financisl TOO dcountad par km uEDkm 0,27 0,44 0,61
Econamic TCO dissounted por ki Usokm 0.41 0.50 0.0
Curmulative GHG emissions WTW incl, BC Metima w0, 513 1138 302

2.6. CNG Bus

CNG buses became popular in many cities basically due to having lower emissions than diesel buses
(prior Euro VI). CNG is widely used in Pakistan. CNG buses have a slightly higher weight compared to
diesel units due to gas tanks (0.5-1 ton relative to the bus size) which can lead to a slightly smaller
passenger capacity - however, it is not significant and depends more on the manufacturer of the bus.
Operating ranges are slightly lower than of diesel buses but can be adapted to the requirements of
the operator and are therefore not considered a limitation of the bus. CNG buses modelled for this
report are Euro V standard which is feasible based on the fuel specifications. Most manufacturers
worldwide can comply without problems with this standard (standard e.g. also in force currently in
PR China).

Table 6: Impact per CNG Bus BRT Karachi (Euro V standard)

Pa rametes Unit Walue 9m bus | Valued2m bus Value18m bus _[Source
Fus comns um prion kg/100km L 8 A8 IIII’.‘I’]E rultiple Chinese operators
S0y TTWY Bfhm T30 gan 1,300 ot cutat o with actus! Fusl corvsum ption snd methene dip TTW
O WTW incl. BC ghm g3l 1.156 1300 caicuinted with actusd fuel consumption and methana siip WTW
PR gk ] o a (COPERT, 2016, Tier 2 for ctandra d urban bus and came relstion st decel for
(=N @b 1.9% 2.%50 ARl somalier andlsrgoer units
g T = 5 = § e
Econamic cos of GHG emistion: US0 km 0040 0045 0076 calcustat el with WTw €0, emissons
Cconomic costs of pollutants US0ykm 0.000 0.000 0.001 eex cluschirs C0y
T atal erivirorenental costs Ushy ki 0040 0087 0077 52415 s pollutants
CAPE usty 138,000 197,000 300,000 Excludirg mairtenancs cod; data provided by DB 2 doors
¥'r 1 energy cost ush 7,603 13,860 3878 calcadat ed based on fuel usage; vald yr.) without projected prce incroase
hi8i e wrancs coct ush dom 015 0.2% 0.8% [(Caleid atocd with 10% curcoct com poared to discal
Cumlstive diesunted anargy east |ifsepan uso 57801 105,513 142,678 ireludat diecourt valus snd snarngy price incrasce
Curnulative discounted maint enance cost lifespan 55 +] 50,367 114,438 136,093 ||n:|udesdm: ount value
urt o s km S0 derm 0,43 .46 [N
E congmic TOD discountied per km Ushykm 0.a7 050 [T
Curnulative GHE emissions WTW incl BE ifetime tC0s 571 1,041 3,393
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2.7. Diesel Hybrids

Large hybrid bus fleets (each operator with >>100 units) are operating since multiple years in many
Chinese cities, in London, in Bogota and in New York. Many other cities worldwide have smaller
fleets of hybrid buses. Multiple cities in PR China are operating diesel, CNG, LNG as well as LPG
hybrids since many years with most units being 10-12m buses. However also 8m, 14m and 18m
hybrids are ploughing the streets. Hybrid buses are available in virtually all sizes (except 26m bus)
and with all fuel combinations. Types of hybrids include basically series and parallel hybrids as well
as "mild” hybrids using e.g. flywheels to recover braking energy. A differentiation is made between
"conventional” and “plug-in” hybrids. Latter allow for electric charging by an external power source.
Fuel efficiency gains in hybrids are basically due to being able to use a smaller than normal
conventional internal combustion engine operating at constant periods of maximum efficiency, and
usage of regenerative braking (energy lost due to braking is recovered and utilized to charge the
battery). In terms of noise emissions, hybrid buses have approximately 3 decibels less noise
compared to a diesel bus basically when leaving the bus stop®.

The following graph shows average fuel savings of hybrids in different cities. All data is based on
comparing same size and types of conventional and hybrid units operating on comparable routes.
The average improvement rate of hybrids is thereby around 20% (average of 18 cities in PR China
17%) compared to conventional buses i.e. hybrids will result in 20% lower energy consumption, GHG
as well as local pollutants emissions. Differences between cities are basically due to bus types and
brands used and their different hybrid systems.

Figure 1: Comparison Energy Savings Hybrids

Beijing, China
Hengyang, China
Jinan, China
Fuzhou, China
Bogota, Colombia
Swiss cities
Tianjin, China

Zhengzhou, China

London, UK average hybrid

Q
ES

59% 10% 15% 20% 25% 30% 35%
% fuel savings hybrid

Source: Grutter Consulting based on data of bus operatur‘s"

* Clean Fleets, 2014, p.27; see also Faltenbacher, 2011, p. 71

* with exception of Swiss cities each bus operator has minimum 300 hybrids operating on the same routes as
conventional buses with data collection of minimum 12 months per bus; London includes 12m and 14m double
decker buses; Zhengzhou includes 12m, 14m and 18m hyhbrids; All other cities 10.5, 12m and 14m hybrids;
Buses include Euro lll, IV, V and VI units; Fuels used include diesel, CNG and LNG (comparison always between
hybrid and conventional same fuel type}; multiple brands included
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Plug-in hybrids are largely used in PR China due to only subsidizing since various years plug-in
hybrids and not anymore conventional hybrids. Plug-in hybrids are not considered in this report due
to operational complexity in charging, significant additional investment costs whilst the efficiency
gains can be limited due to plug-in hybrids having limited impacts under high AC usage or high
operating speeds®. In practice in 18 cities in PR China using large plug-in hybrid fleets where
monitoring of bus performance was realized through an ADB project’ the result was that operators
do not charge plug-ins except in very singular cases i.e. the buses where used just like conventional
hybrids whilst having a much higher investment cost®.

Table 7: Impact per Diesel Hybrid Bus {(Euro 11l standard)

Unit Walue I bus | Value 12m bus Ewul
Janiiew 1 SN e . LT calculated with swings race
&k a5 e < aleulated with actusd fuel ¢ on sumption
O, WTW incl BC & km 713 1,012 calculazea with actu sl fuel consumption
Phdg .g.flvrn u_g_s_l, i:.‘(i'_l:_l_ 3 [COPERT, 2006, Tier 3 with 50% load factor, D% gradient. speed L5km/h;
NGO, & ki H.H9 11.37 raleulated with fuel ssvings rate hybrid
50, & km 0.1 5% 3223 Calrulstud with fuel consmption
Economic casts of GHG emi sions LSDfkm 0073 [T Calt ulaten with WTW Oy emistons
Exonomic costs of pollutants USD/Em [T L) e bucle: s GOy
Toral envirenmental costs S0/ km 033 0047 [GHIG plus pellwams
LD 118,750 195,000 Excluding maintenince d by ADD; 2 doors; 254 surcos to diesel
vl R 7378 Lr L JENfCuipRel Tempul SN DY pcted e e ]
SrcE cow LSD/Em 014 0.2 yarme &% cormention il
Ve discoynted enarfy cofs Midipan i - L - SeLi7 125836 _Jiachsdet clscount value and gnevgy price incredse .
g disedunted maintenanee cost I dpan usn AG FER 102,205 includes oise sunt v
cial TCO) discournten per km LSE/hm 0.38 .85
Economic TEO discounted per km WE0/km 042 .45
]L‘u mulative GHG emisEons WTW incl, BGC Metime 1y 411 911

2.8. CNG Hybrids

The same savings rate for CNG hybrids is applied as for diesel hybrids. Large CNG hybrid fleets
plough the streets of Chinese cities since a decade.

Table 8: Impact per CNG Hybrid Bus {Euro V standard)

Paraimeled Unit. Makie 9 bus | Vakee 12m bus | Vaelue 10m bus  |Source

Fuigl confumption Kg/100km 13 i 37 calciilated with gavings rate hybnd

C0 TTW gk S7% %72 504 caleulat ed with sctual fud comsumpion and methane siip TTW
CO, WTW ind, BC rikm 793 515 1,510 calculated with actual fuel consum ption and methane ship WTw
Phde s gn L 9 D Baded an CNG bus and savings rste of hybrd

= gk 2,89

b P — AT SN LN —— —

Economic costs of GHG emisgones usnhm 0.061 il culat el wath WTW CO, emisgors

Economin costs of pollutants UEDom 0.000 exciudes OOy

Total enviranm ental codts UsD ke 0.061 OHG phus p

¥r 1 energy cost s 11,088

M AEnEEnANCce cost UsD ke 0.22 033 |samie 85 CNG

CumUIstive discounted energy cost Ifespan LISD 84,410 194,143 Includes discoLnt VEIUE and enargy price increase

Cumulative discounted ma intenance cost [fespan IS0 117,476 336,094 Includes d scount valua

Finamecial TOO dscounted por ks [ 047 064

Economic scourted parkm _____ __usD/fkm | 031 i 069

Curnulative GHG @m issions WITW incl. BC lifeima tC0, B33 1,915

% In these cases, plug-in hybrids stop operating on batteries and the fossil engine takes aver

? Grutter Consulti ng, 2018, forthcoming

® The reason why operators purchased plug-in hybrids and not conventional hybrids is that former are heavily
subsidized and latter do not receive (anymore) subsidies making them maore expensive than plug-ins.
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2.9. BEBs

Full electric buses include Battery Electric Buses (BEBs), opportunity charged BEBs and electric
trolleybuses. All operate without an internal combustion engine and basically their differences are
related with the electricity charging approach involved (see following figure).

Figure 2: Typologies of Full Electric Buses {Battery Capacity for Standard 12m Bus)

1. Overnight Slow Charging Battery Capacity
Z20-100kW

MNMe o o

o
b

200-450 kWh
2. Fast Intermediate Charging
150-400kW
3. Intermediate Battery Swapping
! @— = @; =_— @; —_— 150-250 kwWh

4. Opportunity Charge End of Station
20-100kwW 150-600kW

5} © '
: - ;__ _@_ _@; o e e 50-150 kWh

5. Opportunity Charge en Route
20-100kW 400-600kW

Iy ) )
— —I — —@— _I _.J <50 kwh

®
/ :@

b

:@

6. Electric Trolleybus
20-100kW

ua s e

Trolleybuses and opportunity charge systems are not included in this report due to usage of an open
BRT system with multiple routes i.ee. buses use the BRT route only partially. This would require a
very large number of routes equipped with overhead wiring or opportunity charge systems. Also, the

:@
b

30-60 kwh
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electric system is very unstable and overloaded in Karachi making such systems non-feasible.
alternative assessed are thus usage of BEBs.

Table 9: Core Parameters for BEBs

SOCyears B years warranty with S09. new units on longestroutes
daily distance 9m bus k.
daily distance 12m bus km based on annual distance end 340 working days cperation
daily distance 18m bus k.
reserve ratio for operational reasons
el onal Snergy Urage TUTmar 4 |bsssdionmorthly meaniramaentin Ghins; cus o Al Lsspe
Lifenme batteries years Normal warranty period battéries
2x rattery Iife
[STow chargers power Sm bus (A
e IR po e - Basedont hours chargng with 2 buses per charger (2 nozzles: each delivering 500
Slow chargers power 12m bus (AL of nemirialpears e afficie
Slow chargers power 18m bus kW i B il i
Dy charging time space howrs s bl g K f AN b & far ek
Charging ume max per bus Jhours fEt AR = S - = i
f night charging with 1 charger and 2 nozzles to reduce construction costs and space
Number of buses per slow charger s/ char ger e S i
Based onawvailable tme, charging time and 30% reserve; each dharger with 2
Numbér of 12m busées per Fast charge L3} (1 e
Pttt ot osiel o 3 gaibicl o nozzle delivering both to the same bus; 12m buses 1 charge per day
z Bazed onavailable tme, chargng time and 20% resarve; sach charger with 2
Number of 12m buses per fast charge E] bus/eh.
i it sl nozzle delivering both to the same bus; 18m buses 2 charges per day
P fast charger 12m bi 2. kW
SWaF IRs: Ehargar 1.3 Dus = 2 Bazadonavallable ome day, &0% charging
Powaer fast charger 18m bus 370 kW
Cost per kW charger 306 USDAW Includes chargng post (150 USD/AW), electric installations, transformers; based on
costin China
Lifeume charger 20 years LS DOE
Maintenance servioe stations/chargers 0% Par centage of CAPEX

Table 10: Impact per BEB Bus

Parameter Unit Volue 9m bus | Value 12m bus WValue 18m bus__ |Source
i Ch = i 2m b
Ersi i chnemetan aes 114 18 wverage muitple rese operators; for 18m bus
Ewropean values

mnmry sz only right charging 148 407 a9 Il!awd on arergy usage, B5% SOC, 1096 reserve
Recommended battery size Smbus 148 . — 1 no intermediate charging required
F2E B
- 346 2 day charg h B0%
1] 0 0 Mo direct emizsions
242 e 25 irchids slactricity based anissions.
0 a 0
o o il o no exhaust emizsions
gkm o 1] 0 i N
Economic costs of GHG emissions _ LUSD/Am 0,013 0,033 o036 calcud ated with WTW £0; emissions
Econamic costs of pollutants LIED/&m 0.000 0000 0000 excludes CO;
Total envire rmertal costs LEDAm 0013 0.023 0,035 GHG plus pollutants
CAPEX bus IS0 209,000 308,000 5065, 000 Factor 2.2 diesel bus average Eurcpe, LISA, China
CAPEX chargers UsD 11,250 30,268 84,018 zee above for chargers required

MViaintenan: — oo | wass [ mesy | eaee |

e 1 energy cost USD 2975 2974 19,837 cal ol ated bazed on fusl usage: valid yr. 1 withour
projected price inoreace

Maintenance cost LS0D/Am 011 016 024 &% of desel bus based on experience in China

Cumulative decounted energy cost lifespan LsD 2312 61,145 F26.963 |ir'r.lude.=.d|munrvalue and energy price increass

Cumulative dsoounted maintenance cost lifespan LISD 36,630 81,764 171,705 Inchudes discountvalue

Financial TCO dscounted per kin LEDAm 04z 050 .54

Econamic TCO dscounted per km LEDArm 044 052 Q.85

Cumulative GHS emissiont WTW ind. BCIfetme -0 A8 AL 1125

Large numbers of BEBs of multiple brands are being introduced in Chinese cities. Many cities initially
introduce smaller 6-8m BEBs and then move on to 10-12m units. Few cities also manage electric
double-deckers and 14m units. Chinese e-bus manufactures dominate the global market in terms of
units sold. The top 5 manufactures in terms of units sold in 2016” were Yutong with 19% of the
Chinese market share followed by BYD with 13%, Zhontong (10%), Nanjing linlong and Zhuhai
Yinlong'. Many other manufacturers also produce e-buses. Most cities in PR China use a
combination of slow charging during the night combined with fast charging during the day. The
battery capacity of BEBs and the charging infrastructure has been calculated for this project
considering the average daily distance driven, the State of Charge (SOC) of batteries in year 5 (85%),

? Total production around 116,000 units
' Bloomberg NEF, 2018
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a 10% S0C reserve rate of batteries and a 25% higher electricity usage in months with high
temperatures.

2.10. Comparison

Comparisons are made per bus and for the average BRT bus. The average BRT bus is weighted based
on the estimated number of buses per size category and the average estimated distance estimated
per bus size.

Figure 3: GHG Emission Factor per Bus per km {TTW)

EF per km TTW
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Figure 4: GHG Emission Factor per Bus per km {WTW)
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Figure 5: PM, ; Emission Factor per Bus per km
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Figure 6: NO, Emission Factor per Bus per km
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The following table compares the annual emissions of the different bus technologies for the BRT
Karachi i.e. based on the number of 9m, 12m and 18m buses and their respective annual mileage.

Table 11: Annual Emissions of BRT Karachi Buses with Different Bus Technologies

Paramater Unit Diasel CNG Diesal hybrid CNG hybrid BEB
GHG TTwW tons 22333 22,266 17,866 17,813 0
GHG WTW indl. BC tons 31521 30,641 25,217 24,513 14,426
L Py tons 6.4 0.0 5.1 0.0 0.0
N0, tons :'I?Ev l _53 i 285 50 i o
502 tons 7.0 0.0 5.0 0.0 0.0

The following table shows the environmental reductions associated with using alternate
technologies versus using the baseline technology of Euro |l diesel buses. These numbers are based
on constant mileage over a 12-year lifespan for the bus fleet of the BRT as designed for year 1.
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Table 12: Environmental Impact of Usage of Alternate Bus Technologies

P Unit CNG Diesel hybrid NG hybrid BEB
GHG TTW tons 8201 53,599 54,240 267,997
GHG WTW incl, BC tons 10,553 75,650 84,003 205,141
PMg tons 77 15 77 77
NG, Tons 3,525 255 3,675 4,277
50, tons Ha 17 Hq B4
[Economic benefit of reduced pollution MUSD 2.6 3.5 5.5 10.5

If CNG instead of diesel buses are used the GHG reductions are small concerning TTW and around
10,000 tCO,. WTW over the 12 years. The difference WTW to TTW is basically due to lower
upstream and Black Carbon emissions of CNG buses. CNG buses also have a significant impact on
reduced NO, and PM, ; emissions. Diesel hybrids have a significantly higher GHG impact than CNG
buses. However, in terms of local pollutants they have a positive albeit much lower impact than CNG
buses. CNG hybrids have slightly higher GHG emission reductions than diesel buses and significant
local pollution reductions. BEBs have by far the highest GHG impact whilst on local pollutants their
impact is comparable to CNG hybrids. The carbon grid factor of electricity result in some WTW GHG
emissions of BEBs, however even under WTW the BEBs can still reduce more than 200,000 tCO.,.
compared to diesel units.

Figure 7: Financial Impact (Constant MUSD of 2016)
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Diesel and diesel hybrids have the lowest total financial costs. CNG and CNG hybrids have 3-6%
higher total lifetime costs due to higher CAPEX costs which are not completely compensated with
lower OPEX costs. Total costs of BEBs are around 30% higher than of diesel units due to having

significantly higher CAPEX costs.

Considering the economic benefits of reduced emissions, the diesel hybrid options comes with the
lowest cost (see figure below). However, also CNG hybrids have only around 2% higher cumulative
costs compared to conventional diesel units. If an increase in pollution costs is assumed, which is
highly probable considering the low average assumed pollution costs for PM,s, NO, and SO, for
Pakistan, CNG hybrids would profit most and the relative position could easily change™. It is clear
however, that BEBs are also in economic terms far costlier than diesel units with nearly 20% higher
cost levels.

"' IMF assumes e.g. for Pakistan a pollution damage value for PM, . in USD of 2010 of 18,000 USD; other
countries: Bangladesh 52,000 USD, Cambodia 15,000 USD, PR China 124,000 USD, India 32,000 USD, Indonesia
61,000 USD, Malaysia 108,000 USD, Mongelia 61, 000 USD, Philippines 39,000 USD, Sri Lanka 13,000 USD,
Thailand 59,000 Vietnam 42,000 USD
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Figure 8: Economic Cumulative CAPEX + Discounted OPEX {Constant MUSD of 2016)
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The following figure gives the Marginal Abatement Cost of alternate technologies compared to
diesel technology. The MAC is calculated based on the total financial discounted cost difference
between the alternative and the diesel baseline option and the WTW GHG reduction of the
alternative (cumulative for 12 years).
Figure 9: MAC of Alternatives (USD/tCO,.)

B CNG buses ™ Diesel hybrids ™ CNG hybrids ™= BEBs

~
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Diesel hybrids have very low marginal abatement costs. CNG hybrids and BEBs have relatively high
MACs and pure CNG buses are obviously no cost-effective GHG mitigation option.

2.11. Conclusions Concerning Bus Technology

Overall the option of CNG hybrids is the most appropriate technology for the BRT bus system of
Karachi based on following arguments:

¢ GHG as well as air pollution impacts are significant;
® The total economic costs of CNG hybrid buses are comparable to conventional diesel buses;
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e CNG hybrid bus technology is proven and is operated in large fleets in numerous Chinese
cities. Also, multiple manufacturers exist, and maintenance is straightforward.

= Conventional and diesel hybrid buses result in significant air pollution emissions especially
concerning PM and NO,. The available diesel quality does not offer the option of
implementing higher Euro standards.

o FElectric buses offer substantial environmental benefits. However, the financial and economic
cost is significantly higher than using other bus technologies. Also, GHG abatement costs are
significant. Additionally, BEB usage for 18m buses is very uncommon and requires
intermediate fast charging or opportunity charging putting stress o the fragile electric grid in
the city and making this option technically complex and risky in its implementation.

3. BRT Emission Impact
3.1. Approach

The methodological base for calculations relies on the UNFCCC approach for mode shift towards
Mass Transit Systems which is based on the CDM methodology ACMO0016. Following are the major
elements used for calculating the GHG reduction:

a). Number of expected passengers for the BRT system and their average trip distance;
b). Expected share of passengers in the BRT system from baseline modes of transport.

c). Emission factors per passenger-km for different modes of transport based on specific fuel
consumption per mode, the NCV, and EF¢q; per fuel type, methane slip with the GWP of CH, for CNG
vehicles and average occupation rates per mode. A tank-to-wheel and a WTW approach is used.

Emission reductions are calculated based on the differential emission factor per passenger using
baseline modes of transit and the project emission factor per passenger multiplied with the activity
level (number of passengers).

The comparison case for public transport (i.e. the Business-as-Usual scenario or baseline) is a
continuation of the current public transport system with normal vehicle renewal rates. The
comparison case is made with the BRT system using diesel Euro |11, CNG Euro V, diesel-hybrid Euro
I, CNG -hybrid Euro V or BEB vehicles.

The project infrastructure life-time is 30 years. The cumulative impact is calculated however for the
lifetime of vehicles (12 years) as well as an average annual emission reduction over the 12-year
period which can be used to determine a cumulative 30-year impact.

2 Current fuel specifications with 500ppm sulfur contents of diesel point to Euro Il vehicles, however Euro Il
units (max. sulfur contents 350ppm) can run with this fuel.
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Equations

1. Emission Factor per km per vehicle category

N
EFim = ) SFC; X NCVy X EFcosy X2+ EFcua
n

EFim Emission factor perkm

SFC, Specific fuel consumption of vehicle using fuel type i

NCV; Net Calorific Value of fuel type i

EFcoz.i CO2 emission factor of fuel type i

N/N Share of vehicles using fuel type i

EFcha CO2 equivalent emissions of CH4 emissions of gaseous powered vehicles

2. Emission Factor per passenger-km per vehicle category

EFk:m
EFpk'm = T
= Emission factor per pkm
EFcm Emission factor per km per vehcile category
ocC Occupation rate of the vehicle category

3. Baseline {BAU) emissions

BE = Z EFopiem e XTD X Sy % P

&

BL Baseline emissions

EFpumx Emission factor per passenger-km of transport mode (idem vehicle category) x

Do Irip distance of passengers (if available per mode category)

S5 Share of passengers which would have used mode (vehicle category) x in abse nce of the project
P Passengers transported by the project
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3.2. Input Data

Trip Parameters

Parameter Value Unit Source

Average trip distance on BRT 5.9 km Logit, 2018

Passengers from rickshaws 25% ;

e - Loegit, 2012, ODEM, Val.2, p.53

Fassenpers from public transport 75%

Project commercial lifespan 30 years Infrastructure lifetime

Passenger numbers year 1 per day 429,019 passengers/day Logit, 2018, slide 31

Conversion factor to year 340 ADB, 2018

Annual passengers yr 145,866,460

CAGR passenger growth 2.26% [ ADB, 2018

Lifespan buses 12 years

Rickshaws

Parameter Value Unit |Sourca — - — .

& . Grutter Consulting, 2016 based on data of rickshaw opearators in
specific fuel consumption CNG rickshaws 6.3 *
e = i 7 ' /100km Dhaka, Bangladesh; 1004 of rickshaws use CNG

Occupation rate rickshaws 0.96 ASSENRErS Logit, 2018, QDEM, Vol.1, table 3.3 excludes driver

NO, emissions rickshaw 0.5 g/km ndian emission standard year 2010 onwards for 3-wheelers

Parameter Value [unit Source

Specific fuel consumption standard 12m CNG bus a4 }rn’fluokm Based on measurements of buses realized in Peshawar by 5C%, 2017

specific fuel consumption minibus and coach CNG 71 i /100km Based on redf\twe fuel consumption of mini-bus/coach versus standard

bus Euro |1 diesel based on CORPERT, 2016

Specific fuel consumption standard 12m diesel bus 66 1/ 100km Bated on measurements of buses realized in Feshawar by SG5, 2017

Specific fuel consumption minibus and coach diesal 50 I/ 100K Based on relative fuel consumption of mini-bus/coach versus standard
: h:n__Eurﬂ Hdil’.ﬁ!‘!l bﬂﬁe_d on COPERT, 2016

Share CNG buses 0% ADB, 2018

Share Minibus 47%%

Share coach 329 Logit, 2018, ODBM, Vol 1, table 3.3

Share large bus 20%

D ccypation rate Minibus 21 passengers

O ccupation rate coaches 21 passengers Logit, 2018, ODBM, Vol.1, table 3.3

Oecupation rate large bus 23 DIBENFErS

BC fraction Euro || HDV: 65% EEA, 2016, tabla 3-117

P, « amission diesel Euro 1| urban bus 0.27 &/ km (COPERT, 2016, Tier 3 with 50% load factor, 0% gradient, speed

NO, emision diesel Euro | urban bus 14.6 o/ km 15km/h

NG, emission CNG Euro | urban bus 15 L] COPERT, 20116, table 3-23, Tier 2 appoach

3.3. Results BRT

The following figure shows WTW GHG emissions per passenger-kilometre of the baseline (current)
transport system including buses and rickshaws. Other modes are not included as no passenger shift
is expected from other modes. The average baseline emissions of a BRT passenger are based on a
modal share of 25% of passengers coming from rickshaws and the rest from the current buses. The
figure thereafter compares the baseline GHG emissions with the BRT system looking at different
possible technology options for the BRT buses. The figure calculated is conservative as over a 30-
year period it is expected that under Business as Usual (BAU) more mode shift from passenger cars
and private vehicles (with a higher emission factor) would occur due to increased economic
prosperity resulting in higher BAU mode shares of private transport. Taking a constant mode shift
only from rickshaws is thus considered a conservative approach.
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Figure 10: GHG WTW Emissions per pkm of Baseline Modes of Transport in Karachi
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Figure 11: Average BRT Passenger EF WTW (gCO,./pkm)
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The following table shows the impact of the BRT on GHGs and air pollutants and the economic value
of these emission reductions comparing also different vehicle technologies.

Table 13: BRT Emission Reduction {annual average impact)

Parameter Unit Diesel buses | CNG buses | Diesel hybrids | CNG hybrids BEBs
GHG reduction TTW 1003, S7A77 57,253 62,243 62,304 82,507
GHG reduction WTW incl, BC 10035, 71,126 72,124 78,276 79,074 20,515
NO, reduction tNO, 225 558 306 572 629
PM; ¢ reduction tFMse -2.5 4.8 -1.0 4.8 4.8
S0, reduction 150, 7 15 9 15 15
Envimnmcntalsawngs monetized MUSD 2.8 3.1 3.2 3.4 3.8

Over the BRT project lifetime of 30 years GHG reductions of 2.13 million tCO., for diesel, 2.16 million
tCO,,. for CNG, 2.35 million tCO,, for diesel hybrids, 2.37 million tCO,, for CNG hybrids and 2.72
million tCO,, if using BEBs can be expected i.e. the project has a considerable GHG impact. The
above figures are conservative manner as they are based on the average emission reduction for the
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year 1-12 (lifetime of buses) whilst passenger numbers will continue to grow, an increased mode
shift from private vehicles can be expected and a shift can be expected towards larger and more
efficient buses due to higher ridership levels. All these factors result in increased emission
reductions. Baseline emission factors per pkm on the other hand are not expected to diminish
significantly over time improved vehicle efficiency is counteracted with drops of the average
occupation rate of vehicles over time.

Independent of the technology used in the BRT GHG emission reductions would occur. In terms of
air pollution however, using diesel powered BRT buses will result in increased particle emissions
compared to the current transport system. Although the economic damage based on the data values
of the IMF are of minor nature, the result is still that one of the most critical urban pollutants namely
PM- . would increase with the BRT compared to a situation without the BRT. This is not considered
to be a desirable outcome. Therefore, it is strongly suggested to pursue the option of using CNG or
CNG hybrid buses which allow to reduce not only significantly GHG emissions but would also have a
strong impact on reducing air pollution including NO,, PM. s and SO,.
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Appendix-D Traffic Management Clauses for Tender
Documents (indicative)

Traffic Management Provisions

No later than thirty (30) days from the receipt of the Commencement Date, the Contractor shall
submit for the Engineer’s approval a Traffic Management Plan to explain the means and methods to
be taken for proper and adequate control of traffic during the course of the Works. This Plan shall
include but not be limited to the following:

e The traffic control equipment the Contractor proposes to use for the Works;

o Traffic control signage including location and sign descriptions;

e How and when the Contractor proposes to use traffic control flagmen;

o Traffic control means during no-working periods; and

e Traffic control means and devices for night and off-hour periods.

e Lane availability and minimizing interference with traffic flows past the works site.
o Establishment of acceptable working hours, constraints and public safety issues.
e Agreement on time scale and establishment of traffic flow/delay requirements.

e Programming issues including the time of year and available resources.

» Discussion of the TMTD inspection/monitoring role.

o Establishment of complaints management system for duration of the works

e Agreement on publicity/public consultation requirements (advance signing etc.).

General Traffic Management Requirements

The Contractor shall present a Traffic Management Plan in the preconstruction phase as an integral
requirement of the SSEMP which shall include but not be limited to the following conditions which
shall apply in regard to traffic management:

a. The Contractor shall keep existing roads open for traffic during the performance of the Works,
provided that when approved by the Engineer the Contractor may bypass traffic over a detour.
The Contractor shall at all times keep roads and footpaths affected by his operations free from
material spillage.

b. The Contractor shall keep the length of the construction areas in such condition that traffic will be
accommodated safely. Stockpiles of working materials will be placed in an orderly fashion so as
not to block the smooth flow of traffic or create traffic hazards. Stockpiles of working materials in
traffic lanes will have markers that are clearly visible in daytime and at night. Traffic control
devices and services shall be provided and maintained both inside and outside the Project limits
as needed to facilitate traffic guidance should this be necessary.

c. Prior to the start of construction operations, the Contractor shall erect such signs, barricades, and
other traffic control devices as may be required by the plans, specifications or directed by the
Engineer.
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d. Any devices provided under this Sub-Clause that are lost, stolen, destroyed, or deemed
unacceptable while their use is required on the Project shall be replaced by the Contractor
without compensation.

e. Nighttime construction operations shall be illuminated by a lighting system approved by the
Engineer. The lighting system shall be positioned and operated to preclude glare.

f.  The Contractor shall take necessary care at all times during the execution of the works to ensure
the convenience and safety of residents along and adjacent to the road, and any public highway
or port facility that may be affected by the Works is maintained.

g. The Contractor shall ensure that traffic safety is maintained and excessive delays to public traffic
are avoided. The Contractor shall co-operate with the pertinent agencies regarding traffic control
measures, the details of which will be subject to the Engineer’s approval. (h) The Contractor's
obligations shall include, but not be limited to provisions of traffic control devices and services
and flagmen for the control and protection of traffic through areas of construction.

h. Any failure of the Contractor to meet these requirements will entitle the Engineer to carry out such
works as he deems to be necessary and to charge the Contractor with the full cost thereof plus
ten percent of such cost, which sum will be deducted from any money due or which may become
due to the Contractor under the Contract.

Temporary Road Works

The following conditions shall apply in regard to temporary works:

a. The Contractor shall furnish, maintain, and remove on completion of the work for which they are
required, all temporary road works such as sleeper tracks and staging over roads, access and
service roads, temporary crossings over streams or unstable ground, and shall make them
suitable in every respect for carrying materials for the work, for providing access for traffic for
himself or others, or for any other purpose. Such temporary road works shall be constructed to
the satisfaction of the Engineer, but the Contractor shall nevertheless be responsible for any
damage done to or caused by such temporary road works.

b. Before constructing temporary road works, the Contractor at no cost to the Employer, shall make
all necessary arrangements, including payment if required, with the public authorities or
landowners concerned, for the use of the land and shall obtain the approval of the Engineer.
Such approval will be dependent on the Engineer being satisfied with the Contractor's proposals
for items such as signing, lighting and riding quality of the temporary road together with the
proposed maintenance arrangements. Such approval will not, however, relieve the Contractor of
his responsibilities under the Contract. Upon completion of the works the Contractor shall clean
up and restore the land to the satisfaction of the Engineer.

c. The Contractor, when required by the Engineer, shall submit for the Engineer's approval drawings
giving full details of temporary roads. Such details shall include alignment, profile, pavement
construction, signing, lighting and the duration of the temporary road.

Traffic Control

The Contractor shall ensure that all works are adequately sign posted (see Table A) especially where
restrictions on the width of the highway are imposed due to construction works. The Contractor shall
provide details in writing to the Engineer for his approval at least seven (7) days in advance of the
works. On receipt of the Engineer's approval, advance warning signs (reflectorized), coning and
bunding, stop and give way signs, other appropriate signing and lighting shall be provided and
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maintained by the Contractor in accordance with his proposals and the effectiveness of this signing
and lighting shall be constantly monitored by the Contractor.

All full, partial and temporary road closures shall be manned by the Contractor, day and night. All
operatives shall be trained and fully briefed by the Contractor on their responsibilities. These shall
include achieving minimum disruption to traffic consistent with the safety of pedestrians, construction
operatives and supervisory staff and vehicular traffic.

The Contractor shall utilize flagmen to safely direct the flow of traffic. Where appropriate the traffic
controllers or flagmen shall be provided with communication equipment.

Traffic Signs and Safety

Diversions shall be signposted down the road in advance of the works and fully signed and lighted
when implemented. Safety of all parties using and working on the road shall be paramount. The
contractor will be required to provide and maintain effective protective fences, banding, etc. below
slope works and to define the edges of steep excavations or existing down slopes, provide signing
and lighting as necessary. This in any case shall be subject for approval of the Engineer.

Typical Traffic Control Signs, Delineators and Warning Lights

Item Specification

1. General The contractor shall provide one-way traffic control for the 200 metre or less long
construction section through the project, except for the repair of small areas of damaged concrete
slabs. In these areas the Contractor shall provide for one-way traffic control beginning and ending
50 metres from the work area. Signs, delineators, warning lights and flagmen shall be posted and
maintained as described in Items 2, 3 and 4.

2. Signs 1.2m x 1.3m square plywood painted reflective white with 12cm reflective red letters shall
be installed at 50m intervals commencing 150m from the worksite. The signs shall be 1.2m high
and placed on the edge of pavement facing the traffic flow. Sign wording shall be SLOW-LANE or
ROAD CLOSED AHEAD; CAUTION: ROAD CONSTRUCTION AHEAD; REDUCE SPEED,
CONSTRUCTION PROGRESS; STOP, OBEY FLAGMEN; REDUCE SPEED, ONE LANE
AHEAD.

3. Delineators Reflective red or orange plastic or rubber cones 45cm high shall be placed at 30m
interval along the traffic side of the restricted area.

Item Specification

4. Warning Lights Amber flashing lights with a 15cm diameter lens head shall be provided at all sign
locations. The intensity of the lights shall be at least 4 candle powers and have a flash rate
between 50-75 flashes directing traffic movements.

All barricades, fences and such other aids that maybe required shall be reflectorized and shall be
illuminated at night by lanterns. This in any case shall be subject for approval of the Engineer. The
Contractor shall appoint, subject to the approval of the Engineer’'s Representative, a responsible
member of his staff to inspect daily all traffic aids within the site and to arrange such cleaning and
repair as the Engineer considers necessary to maintain the proper effectiveness of these traffic aids
at all times.
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Appendix-E Emergency Response Procedures

D-1. Purpose

The purpose of this Emergency Response Procedure is to provide initial guidance for development of
an emergency preparedness plan for the Bus Rapid Transit Project. This appendix can serve as a
template for identifying risks, and for clarifying roles and responsibilities. The Contractor is
responsible for developing a complete Safety and Emergency Planning Manual derived from this
starting point.

The aim of the Emergency Response Procedure is to:

i. Ensure all personnel and visitors to the office/job sites are given the maximum protection
from unforeseen events.

i. Ensure all personnel are aware of the importance of this procedure to protection of life and
property.

D-2. Emergency Preparation And Response Measure Scope

The emergency management program is applied to all Project elements and intended for use
throughout the Project life cycle. The following are some emergencies that may require coordinated
response.

i.  Construction Accident

i. Road & Traffic Accident
i Hazardous material spills
iv. Structure collapse or failure

V. Trauma or serious illness

Vi. Sabotage
Vii. Fire
Viil. Environmental Pollution

iX. Loss of person

X. Community Accident

D-3. Responsibilities

The detailed roles and responsibilities of certain key members of the Emergency Response team
available to assist in emergency are provided in
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Emergency Coordinator

Site Safety Supervision
(Emergency Commander)

Security Team

Table D-1: Emergency Response Team

Overall control of personnel and resources.

The Emergency Coordinator will support and advise the Site
Safety Supervision as necessary.

Serves as public relations spokes persons, or delegates to some
staff member the responsibility for working with news media
regarding any disaster or emergency. Also assure proper
coordination of news release with appropriate corporate staff or
other designated people.

Overall responsibility for activating emergency plan and for
terminating emergency actions.

Be alternative of emergency response chairpersons.

Disseminates warnings and information as required to ensure all
people in the immediate area have been warned and evacuated
either by alarms or by word of mouth.

Supervise the actions of the Emergency Response Team to
ensure all persons are safe from the danger.

Notify outside authorities if assistance is required.

Carries the responsibility for coordinating actions including other
organizations in accordance with the needs of the situation.

Ensure maximum co-operation and assistance is provided to any
outside groups called to respond to an emergency.

Establish and appoint all emergency organization structure and
team.

Assures adequate delegation of responsibilities for all key
positions of assistants on the Project to assist with any
foreseeable emergency.

Ensure resources available to purchase needed emergency
response equipment and supplies.

Assures that all persons on the Emergency Response Team
aware and fully understand their individual responsibilities for
implementing and supporting the emergency plan.

Establish the emergency drill schedule of all identified emergency
scenarios, track the status and evaluate the emergency.

The Emergency Commander shall ensure that senior
management personnel have been reported of the emergency as
soon as practical after the event.

Ensure that the exit route is regularly tested and maintained in
good working order.

Maintain station at the security gate or most suitable location to
secure the area during any emergency such that only authorized
personnel and equipment may enter, prevent access to the site of
unauthorized personnel.

Assist with strong/activation of services during an emergency.
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Rescue & Medical Team

General Administration
Team

Government Relation Team

Environment Team

Department Heads

Other Staff and Employees

Ensure vehicles and obstructions are moved to give incoming
emergency vehicles access to the scene, if ambulance or
emergency services are attending the site, ensure clear access
and personnel are located to direct any incoming emergency
service to the site of emergency.

Protect the injured from further danger and weather.

Provide treatment to the victim(s) to the best of their ability by first
aid and then transfer to hospital.

Remain familiar with the rescue activities and rescue apparatus.
Assist outside medical services personnel when they arrive

Response to support any requested general facilities for assisting
Emergency Response Team in their work.

Coordinate with local government on a matter of concerned in the
emergency response plan to liaise with local officers in their affair
for support Emergency Response Team.

Coordinate emergency plan with the government authorities, local
community.

In case of emergency related to the environmental pollution such as the
chemical spill, oil spill into the ambient, the environment team will support
the technical advice to control and mitigate the pollution until return to the
normal situation.

Call up of personnel into the safe location for protective life and
property.

Take immediate and appropriate action while Emergency
Response Team is being mobilized.

Keep in touch with the Emergency Commander

Control and supervise operators and contractors on the
implementation of this procedure, with consultation with Safety
Team as necessary.

Provide and maintain emergency equipment of their responsible
areas.

All other staff and employees will remain at their workstations or
assembly point unless directed otherwise from Emergency
Response Team.

Each supervisor will ensure that all members of his work group are

accounted for and keep in touch with each of their Department
Head.

Emergency situation and injuries to person can occur at any time or place either on Project site or
elsewhere. The most two common types of emergencies on site are fire and serious accident.
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FIRE

*Rescue any person in immediate danger if safe to do
50

RESCUE

\ y
N
*Raise the alarm by shoufing to raise attention to
ALARM others g

*If confident and safe to do so, commence fighting the
A fire g

*If not practical to fight the fire, move to safe area
EVACUATE ensuring all other personnel are warned along the way
.\R / | 4

* Advice the Emergency coordinator of the reasons for

BEEURT the alarm and location of fire.

Figure D- 1: Emergency Procedure for Fire
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In the event of injuries of persons, the first person on the scene should
take the following action:

If a hazard exists consider your own safety then if possible remove the hazard
or the imjured person.

Assess the patient by checking for Airway, Breathing, Pulse and obvious

Report directly to First Aid or Security Centers, when raising the alarm you
must clearly give the following in formation;

- Your name and the detail of accident

- The location of the injured person(s)

- The number of persons injured

- The extent of the injuries, if known

- What known hazards are in the area

Make the injured person as comfortable as possible

Treat the obvious injuries

Reassure the injured person

Figure D- 2: Emergency Procedure for Serious Accident

e Provide treatment to the victim(s) to the best of his/her ability.

e Ensure the safety of victims by ceasing any work activity in the area.
e Protect the injured from further danger and weather.

o Assist medical services personnel when they arrive.

General Administration Team

Upon advice of medical emergency, maintain contact with first aid personnel and summon ambulance
if required.

Security Team

o If ambulance or emergency services are attending the site, ensure clear access and personnel
are located to direct vehicle closest to the scene.

e Prevent access to the site of unauthorized personnel (press, etc.).
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Emergency Coordinator

e The Emergency Coordinator shall assist emergency personnel at the scene as required through
allocation of company resources.

e The Emergency Coordinator shall ensure next-of-kin are properly notified as soon as possible
and give whatever company support and assistance is necessary to assist them bundle the
situation

« The Emergency Coordinator shall ensure that senior management personnel are advised of the
emergency as soon as practical after the event.

Make a decision bo access the
Emerpency Plan by Sie
l Safiety Supervision
EMERGENCY EESPONMSE
PROCEDURE

’ "

.

i

o
L&

Fote: Mame of contact person and call ber froon O - Contractor o be deteroined.
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D-5. Incident And Accident Report
Section A: Identification Dafa
Feport Mo: | Dhate of Reporied: Reparier; Sign:
Job Tithe: Company MName:
Sechion B: Violence Rafe

Accident Violenioe: D N-Death D (2 Sericns [n;'ur!._'l:l (%Lt Time lnjur!.rl:l N-Fnt.&ldD (5= Bt Injury D (e Pipar Afisd

Property Damage Cost:

Hizoowse  Hzomagoowse Hioomsaoe 0 = s500m

Section O Environmental Impact
Affected area 2 Construction area = Puoblic area
Eepephor 7 Mone ~ Workers J Community
Type of pollubon 2 Physical = Chemical 2 Biological
Tandeity J Mon-towic = Low - foodc J High - toocic
Erturn to Momal 2 1day Z 1day o1 werk Il week
Cummlative inmxpact - Non-cumulative = Cumulative
|.Mame: Seac Diate of Birth: App: [Regular Job Title: | Expericnioe:
= ake Wonth ]::u_-_.- Year Ui o Ll thiz Progc
~ Female carm  Wesks [faars  Wosks
Site: Company: Feferenoe: Phone Mo: Focial Seconty Numbey
Part of Body Injured or Affected: Bature of Injury or Miness:
-Hmd ZHands T Faoe = Mo = Lacemation = Ampulaiion = Punciuse - Frachbure
-Eyes  Clegs = Tewth = Mack = Simmin & Speain - Burns = Coniugion = Dy Hoad Friciion
—Tnmk ZTows ~ Elhow = Shoubdes = Hermia - Foeeign Body  © Chemical Z Conianraion
—Back TAnkle T Wris = Fool = 5kin (Crcupatiornel] 2 Fash = Irritadion
-Arms ZThusnp ZFirgers O [edermal
2 Mami: S Diate: of Birth: Agr: [Begular Job Title: | Experienoe:
T Make W onth ]::m.,- Year 1 Uik jods Ltk e this Propect
= Female carn  Woeks [Vaars Wik
Site: Company: Eefrrenoe: Phonie Bo: ocial Securnty Bumibed
Part of Body Injured or Affected: Blature of Injury or Oliness:
= Had S Hamds T Fao = i Z Laoemalion Z Ampufaion = Punciume Z Fraciun:
—Byes = Legs OTesih  Dibbeck = Sirain & Spesin = Burns = Cordusion = Diry Head Friction
Hiek  Olom  Eiew  Dibouer = Hermia = Forsign Body = Conlamination = Chemical
- Back - Anklr = Wrisl = Food
C5kin Ckrupationmd) T Rash - Irribakinn
- Arms -~ Thamp ZFinges C Indesval
11711 SR | i " d = OO S S
Section E Accidentyfincident Details
Date Accident Incident Corormed: Timer Accident Incident Oocured: Exact Location of the Accident /
Incident:
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Secton H- Winess Statement

Wikness Mame Infervievwer Mame

Secton I Reviewed & Brcommend by

Fecommeendation:

Feviewed By: Frsition: Signatare: Tratr:

Eemarks : If Accident or Ind dent happened with lost time injury and affected to the poblicity must further report to Safety
Drepariment;
: First Aid Cases will not applicable to this form;
: The aocident repart chall submit to Safety Department within 3 days
: Aftached the photograph or sketch the location of accident | incidemt;
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Appendix-F Archaeological ‘Chance Find’ Procedures

Background

The purpose of this document is to address the possibility of archaeological deposits becoming
exposed during ground altering activities within the project area and to provide protocols to follow in
the case of a chance archaeological find to ensure that archaeological sites are documented and
protected as required.

The Pakistan Antiquities act 1975, and the Sindh Cultural Heritage Preservation Act 1994, protect
archaeological sites, whether on Provincial Government owned or private land. They are non-
renewable, very susceptible to disturbance and are finite in number. Archaeological sites are an
important resource that is protected for their historical, cultural, scientific and educational value to the
general public and local communities. Impacts to archaeological sites must be avoided or managed
by development proponents. The objectives of this ‘Archaeological Chance Find Procedure’ are to
promote preservation of archaeological data while minimizing disruption of construction scheduling. It
is recommended that due to the moderate to high archaeological potential of some locations within
the project area, all on site personnel and contractors be informed of the Archaeological Chance Find
Procedure and have access to a copy while on site.

Potential Impacts to Archaeological Sites

Developments that involve excavation, movement, or disturbance of soils have the potential to impact
archaeological materials, if present. Activities such as road construction, land clearing, and
excavation are all examples of activities that may adversely affect archaeological deposits.

Relevant Legislation

It ensures the protection, preservation, development and maintenance of antiquities in the province of
Sindh. The Act defines “antiquities” as ancient products of human activity, historical sites, or sites of
anthropological or cultural interest, national monuments, etc. The Act is designed to protect these
antiquities from destruction, theft, negligence, unlawful excavation, trade, and export. The law
prohibits new construction in the proximity of a protected antiquity and empowers the GOS to prohibit
excavation in any area that may contain articles of archaeological significance. Under the Act, the
subproject proponents are obligated to ensure that no activity is undertaken in the proximity of a
protected antiquity, report to the Department of Antiquities, Government of Sindh, any archaeological
discovery made during the course of the project.

Remedies and Penalties

The Sindh Antiquities Act provides for heritage inspection or investigation orders, temporary
protection orders, civil remedies and penalties to limit contraventions. These powers provide:

“A contravention of any provision of this Act or the rules shall, where no punishment has been
specifically provided be punishable with rigorous imprisonment for a term which may extend to two

years, or with fine up to rupees ten hundred thousand, or with both. *

Archaeological ‘Chance Find’ Procedure

382188 1051 A (272) 28 May 2018



001 EPCM: Detailed Engineering Design, Procurement and
Construction Management M EONALD MM Paatan P Lid

If you believe that you may have encountered any archaeological materials, stop work in the area and
follow the procedure below:

The following ‘chance-find’ principles will be implemented by the contractor throughout the
construction works to account for any undiscovered items identified during construction works:

i. Workers will be trained in the location of heritage zones within the construction area and in the
identification of potential items of heritage significance.

. Should any potential items be located, the site supervisor will be immediately contacted and
work will be temporarily stopped in that area.

i If the site supervisor determines that the item is of potential significance, an officer from the
department of Archaeology (DoA), GoSindh will be invited to inspect the site and work will be
stopped until DoA has responded to this invitation.

iv. Work will not re-commence in this location until agreement has been reached between DoA
and PDA as to any required mitigation measures, which may include excavation and recovery
of the item.

V. A precautionary approach will be adopted in the application of these procedures.

Detailed Procedural Steps

e If the Director, department of Archaeology receives any information or otherwise has the
knowledge of the discovery or existence of an antiquity of which there is no owner, he shall, after
satisfying himself as to the correctness of the information or knowledge, take such steps with the
approval of the Government, as he may consider necessary for the custody, preservation and
protection of the antiquity.

e Whoever discovers, or finds accidentally, any movable antiquity shall inform forth with the
Directorate within seven days of its being discovered or found.

o If, within seven days of his being informed, the Director decides to take over the antiquity for
purposes of custody, preservation and protection, the person discovering or finding it shall hand it
over to the Director or a person authorized by him in writing.

e Where the Director decides to take over an antiquity, he may pay to the person by whom it is
handed over to him such cash reward as may be decided in consultation with the Advisory
Committee.

e If any person, who discovers or finds any movable antiquity contravenes the provisions of the Act,
he shall be punishable with imprisonment for a term which may extend to five (05) years, or with
fine not less than fifteen hundred thousand rupees or with both and the Court convicting such
person shall direct that the antiquity in respect of which such contravention has taken place shall
stand forfeited to Government.

« The Director or any officer authorized by him with police assistance may, after giving reasonable
notice, enter into, inspect and examine any premises, place or area which or the sub-soil of which
he may have reason to believe to be, or to contain an antiquity and may cause any site, building,
object or any antiquity or the remains of any antiquity in such premises, place or area to be
photographed, copied or reproduced by any process suitable for the purpose.

e The owner or occupier of the premises, place or area shall afford all reasonable opportunity and
assistance to the Director.
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¢ No photograph, copy of reproduction taken or made shall be sold or offered for sale except by or
with the consent of the owner of the object of which the photograph, copy or the reproduction has
been taken or made.

e Where substantial damage is caused to any property as a result of the inspection, the Director
shall pay to the owner thereof reasonable compensation for the damage in consultation with the
Advisory Committee.

o If the Director after conducting an inquiry, has reasonable grounds to believe that any land
contains any antiquity, he may approach the Government to direct the Revenue Department to
acquire such land or any part thereof and the Revenue Department shall thereupon acquire such
land or part under the Land Acquisition Act, 1894 (I of 1894), as for a public purpose.
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Appendix-G Environmental Construction Specification

(Suggested Environmental Safeguard Provisions for Tender Documents)
F-1.  Environmental Safeguards

The following Environmental Protection Safeguard Clauses are to be read in conjunction with the rest
of the Contract Documents.

F-2. General Provisions

The Contractor shall take all necessary measures and precautions to ensure that the execution of the
Works and all associated operations are carried out in conformity with statutory and regulatory
environmental and social requirements of the Government of Sindh. The Contractor shall refer to the
Environmental Impact Assessment (EIA) prepared for the Project, which is available at _ [web
address__] and is included by reference as an integral part of this specification.*

The EIA in its entirety is the primary authority regarding environmental performance for the
implementation phase of the Project. The EIA is supported by other environmental requirements as
found in the EMP (a part of the EIA), related parts of the contract bid documents, and conditions set
forth by the ADB and the Sindh EPA related to approval of the EIA and their policies in general.

These Environmental Safeguard Provisions and the EMP (Chapter 7 of the EIA) make up a part of
the Contract Specifications, and are legally enforceable under the laws of the State of Sindh. The
Employer reserves the right to withhold payments and/or stop construction in the event of serious or
repeated violations of the conditions stipulated in the EMP and Contract Specifications.

F-3. Environmental Management Plan (EMP)

The Environmental Management Plan (EMP) forms part of the contract. The EMP has been prepared
based on current information as required under SEPA’s review procedure, as specified in the Sindh
Environmental Protection Act and EP Regulations (2014).

The Contractor is advised that in the event that mitigation measures in the EMP (a) are not applied
thoroughly by the Contractor or (b) if there are unexpected impacts or (c) if there are changes to the
alignment at the preconstruction stage; the EMP will be updated as necessary to respond to such
circumstances, as required by the SEPA under its Regulations for Environmental Approval. In that
case the updated EMP will take precedence and form part of the Contract.

The prescriptions detailed in the EMP are mandatory, but may be applied in a progressive fashion as
needed to mitigate impacts targeted by the mitigation measure and at the discretion of the
Construction Supervision Consultant (CSC). The EMP is equally applicable to sub-contractors
including nominated sub-contractors, if any. The main contractor shall be responsible for the
compliance with the requirements of the EMP by the sub-contractors including nominated sub-
contractors. The CSC acting as “Engineer” on behalf of the Employer and the Project Implementation
Unit (PIU) will monitor compliance with the EMP by the Contractor.

% The EIA was prepared by the EPCM Consultants in February 2018 in the detailed design stage. Chapter 7 of that document
is the Environmental Management Plan (EMP), which contains both a management framework applicable to the Contractor as
well as specific mitigation measures and additional requirements set out by SEPA.
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The bidders are advised to carefully consider the EMP requirements when preparing the bid and
pricing the items of work. The prescriptions and clauses in the EMP presented as an attachment to
this specification are an integral part of the specification for relevant items of work, unless separate
items are included in the Bill of Quantities.

F-4.  Construction Environmental Management Plan

The Contractor will prepare a Construction Environmental Management Plan (SSEMP) at the start of
the work that is site-specific, keyed to the timing and implementation schedule for the project, and
geared to commitment of personnel and resources. The SSEMP will describe how and under what
conditions the Contractor will implement the environmental mitigation measures prescribed in the EIA.
The Contractor may recruit assistance in preparing the SSEMP, but shall assume full responsibility
for its contents.

The SSEMP will describe a management framework for construction, including appointment of an
Environmental Management Officer (EMO), Health and Safety Officer (HSO), and any additional
management staff it deems necessary to execute the plan.

The SSEMP will also contain the Contractor's method statements or sub-plans in relation to the
following:

—_

Air Quality Control

Dust Management Plan

Noise Control

Traffic Management
Communication Plan

Occupational Safety and Health
Site Specific Drainage Management

Spoil and Solid Waste Disposal (including material handling)

© ® N o o & w0 D

Utilities and Telecommunications Relocation

—
o

. Emergency Response Plan

—_
—_

. Any other discrete packages of work related to environmental protection, and
community/occupational health and safety requiring detailed explanation

The SSEMP will describe parameters, locations and frequencies for in-house and independent
monitoring of air, noise and water quality, as well as any specialized monitoring for exhausts,
equipment noise levels, vibration levels, sanitary flows, storm water and other types as necessary, to
be undertaken during the course of construction.

The SSEMP shall include site specific information on construction methodology, permits and licenses
for material suppliers, quarry and asphalt plant locations, gravel extraction sites, labor camp facilities,
construction yards and office locations, spoil disposal sites, haul routes and any other site-specific
information considered relevant to implementation of a sound environmental management system
during project implementation.

The SSEMP shall be submitted to the TMTD for approval and endorsement as part of the
Contractor’s environmental obligations under the Contract. Implementing the requirements of the
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SSEMP is the Contractor’s obligation. The Contractor’s environmental policy will also be presented in
the SSEMP.

F-5. Monitoring of Performance

The Engineer will monitor performance of the Contractor against the SSEMP and the contents of the
EIA. The Contractor shall assist the Engineer in monitoring the SSEMP implementation by (a)
maintaining up to date records on actions taken by the contractor with regard to implementation of
SSEMP requirements (b) timely submission of reports, information and data required by the Engineer
or specified in the SSEMP, (c¢) performing in-house and independent monitoring of air, water and
noise, (d) participating in the meetings convened by the Engineer and (e) any other assistance
requested by the Engineer.

In case the contractor or his sub-contractor fails to implement the EMP recommendations after being
informed in writing by the Engineer, the Engineer will take whatever actions it is deemed necessary to
ensure that the EMP is properly implemented and/or to rectify the damages caused by such
negligence. Any cost thus incurred will be recovered from the contractor’'s payments.

The Contractor will update the SSEMP from time-to-time as conditions change and understanding of
methods improve. The SSEMP should be updated and amended as necessary with any new site-
specific information such as locations of contractor yards, material sources, stockpiles, casting yards
and spoil disposal areas.

The Contractor’s attention is drawn to recognize that adherence to the SSEMP does not absolve the
Contractor from other obligations under the Laws of Government of Sindh as may be updated and
amended from time to time.

F-6. Special Provisions

Bidders are advised that if they choose to operate and supply materials from a dedicated quarry, a
separate environmental approval may be required to cover quarry, stone-crushers, batching plant and
asphalt mixing plant etc. owned or operated by the Contractor. Materials obtained from commercial
sources must come from facilities holding an Environmental Approval. The Contractor is advised to
carefully consider the requirements of all Laws of Government of Sindh and especially SEPA
Regulations for Environmental Approval.

Material to be used for station construction, casting concrete, embankment, sub-base, base, drainage
and pavement surface courses, shall be obtained from locations and facilities that have been
disclosed to SEPA under SEPA Regulations and have an environmental approval where required by
SEPA.

Where the Contractor elects to supply materials from the Contractor’s own locations and facilities they
shall have been disclosed in the pre-construction stage to the SEPA under SEPA Regulations and
the authorities for mineral extraction and have environmental approval from SEPA and mineral
license, where required.

Trees may be cut only after permission from the Director of Parks and Horticulture, following
procedures set out in the EIA. The felling of trees by construction workers outside of these
procedures is expressly prohibited, and the contractor is responsible for imposing sanctions on any
workers who are caught felling trees, or being in possession of timber from trees cut from the project
areas.
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F-7. Damages

In the event that the Contractor or Subcontractors fail to implement the EMP recommendations, terms
of the SSEMP, or other mandatory guidance, the Engineer shall take necessary action(s) to ensure
that such guidance is properly implemented and/or to rectify by imposition of damage payments
caused by such negligence. Any cost thus incurred will be recovered from the Contractor’'s payments.

F-8. Schedule and Payment for Performance

Within 30 days following the commencement date for the contract, the Contractor shall submit a site-
specific Construction Environmental Management Plan (SSEMP) for review and approval by the
Engineer.

Except as described in the following clause, separate payment will not be made in respect of the cost
of compliance with the EMP and implementation of the SSEMP.

Provisional sums may be allowed for performance of some of the terms of the EMP, upon the
discretion of the Engineer and the Contracts Officer, to be included as such in the bid schedule.
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Appendix-H First Stage of Public Consultation under the
EPCM

General

A public meeting of invited institutional stakeholders was held at the Marriott Hotel in Karachi on 16
Feb 2018, and attended by some 56 persons representing a variety of institutional interests. There
was active interest in environmental aspects of the project. The meeting was billed as the Karachi
BRT Red Line Stakeholder Workshop for the Environmental Impact Assessment. The purpose of the
workshop was to assemble a range of institutional stakeholders, provide them with an overview of the
EIA for the BRT Red Line Project, and give the stakeholders an opportunity to voice their concerns
and suggestions.

Institutional stakeholders invited (many attending) included:

Utilities: Academia: NGOS (Karachi)

e Sui Southern Gas o Karachi University e Sheri

Company o NED University e Country
e K Electric o Dawood Engineering Representative, I[UCN
e Karachi Water & University Pakistan

Sewerage Board o Bahria University «  WWEF Pakistan
« PTCL o Federal Urdu University *  Aman foundation
o Others o Citizens for

Environment

Plus, numerous organizations of provincial, city and local government:

e Commissioner Karachi

e Local Government

e President, Karachi Transport ltehad

e Transportation & Communication, Karachi Metropolitan Corporation
e Department of Antiquities

e Sind Environmental Protection Agency

e Parks & Horticulture Department

e Karachi Urban Transport Corporation (KUTC)

e President, Karachi Chamber of Commerce & Industry
e Chief Conservator, Sindh Wildlife Department

e Chief Conservator, Sindh Forest Department

o DIG, Traffic Police

«  Women Development Department

e Others

Presentation

A presentation was made that reviewed the project components, contents of the EIA, expected
environmental impacts, and management plan and framework. Project history and early planning
were described; nearer term actions for development of the Red Line mentioned; the alignment was
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shown; architectural rendering of stations; layout of carriageway and intersections; depot locations
and equipment.

EIA context was reviewed (policies and laws); the content of the EIA was summarized in terms of
major headings, impacts and mitigation measures (general); the management framework and use of
construction EMP explained. Remaining steps to obtain approval were described along with ADB
and Government commitment to environmental protection on the project.

Attendees

Those attending from ADB, the PIU, other affiliated consultant efforts and the EPCM are listed below:

- S#No ~Name - Designation - Company
Asian Development Bank
1. Nurlan Djenchuraev Senior Environment Specialist ADB
2. Asim Sabzwari Environment Consultant ADB
Client (PIU)
1. Rasheed Ahmed Mughal  Project Director, PIU Redline
2. Fazal Karim Khatri Coordinator, PIU Redline
3. Riaz Karim khan Communication / media/ PR PIU Redline
Specialist

4. Syed Nadeem Arif Environment Specialist PIU Redline
5. Saquaib Ejaz Hussain Social Development Specialist PIU Redline
6. Fahad MancI;i Office ManacI;er PIU Redline
1. Colin Ridding Team Leader EPCM

2. Timothy Whitington Senior Environmentalist EPCM

3. Alexandra Niesslein Resettlement Specialist EPCM

4. Gaynor Dawson Gender and Social Development  EPCM

5. Ejaz Alam Project Director EPCM

6. M A Shishmahal Senior Environmentalist EPCM

7. Sajjad Anwar Deputy Team leader EPCM

8. Ashfag Memon Senior Advisor MMP

9. Hammad Hayat Khan Urban Planner & GIS EPCM

10. Amanullah Qureshi Project Coordinator MMP

11. Ageel Ahmed Magsi Environmentalist EPCM

12. Syed Hassan Al Office Manager MMP

13. Ziad Chandio Engineer MMP

14, Syeda Sadia Sharfat Design Engineer EPCM

15. Sadiq Aftab Planning Engineer EPCM
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Guest participants include the following individuals:

S#No Name Designation Company

1 Hamera Aisha Manager WWE- Pakistan

2 Tanveer Karachi Municipal Committee

3 Yousuf Karachi Municipal Committee

4 Dr. Muhammad Mansha Director SUPARCO

5 Mudasser Umer Assistant Manager SUPARCO

6 Javeed Ahmed Mahar Conservator Forest Sindh Forest Department

7 Muhammad Imran Sabir Deputy Director Sindh Environmental Protection Agency
8 Muhammad Igbal Siddiqui  Director Traffic Engineering Bureau

9 Engr. Parvez Sadiq VC Institute of Engineering Pakistan

10 Irshad Bukhari President Karachi Transport ltehad

11 Shiza Channa HR / Admin Consultancy Firm

12 Roshan Ali Kanasro Director Culture, Tourism & Antiquities Department
13 Imtiaz Ali Sangrani Engineer Culture, Tourism & Antiquities Department
14 Nazar Hussain Shahani Secretary RTA Karachi

15 Sardar Sarfarz Director MET Department

16 Dr. Atif Mustafa Co-chairperson NED University

17 Malik Zafar Igbal SSP/ DIG Traffic Traffic Police

18 Shafgat Hussain Domki Senior Manager PTCI

19 Engr. Gulzar Memon Principal Engineer Techno / Institute of Engineering Pakistan
20 Abdul Jabbar Kazi Conservator Forest Forest Department

21 Peter Armitage PMCCB ITP

22 Mohammad Rafiq Managing Director Sustainable Consultant

23 Dr Shahid Amjad Professor Institute of Business Management

24 Danish Rashdi Program Manager IUCN

25 Dur-e-Shahwar Managing Director Shah-war Security Consultant

26 Rizwan Khan XEN Civil Karachi Municipal Committee

27 Komal Naeem Senior Officer WWE- Pakistan

28 Nasreen Bukhari Sheri Foundation

29 Ali Ahmed DGM Sui Southern Gas Company

30 Abiha Fatima Design Engineer Exponent Engineer
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The record of questions, comments and suggestions by attendees is shown in the following:

The study should take into consideration \y, Mughal advised to come

1 Engr. Gulzar e St _
mitigation measures as the following may and meet in the office &

Ahmed Memon,

Retd Chief be disrupted: especially to discuss these
Engineer KWSB & Main/ bulk drinking water supply line/ lines, passing through this
Institute of conduit are passing through the area and questioned
Engineers Safoora  Chowrangi along the regarding the life of these
Pakistan. University road and ends at the lines.

2  Engr. Parvez

reservoir how it will be handled.
Atleast 3 Electricity pylon 132KV
passing through Safoora and
University Road and these may have
to be shifted.

Many Mature trees may have to be
cut which are present along the
alignment.

Link road to DOW University &
hospital, SUPARCO etc. how they
will be taken care.

Rush due to encroachment and
transportation problem along DOW
University and Safoora Chowrangi
how to remove these.

Water pumping station at NIPA
Chowrangi, also needs to be taken
care off. Where will it be shifted?
How many acres of land will be

Mr. Ejaz Alam stated briefly
the main points in English
for the benefit of Specialist
present.

Mr. Mughal advised that two

Sadiq, Sheri required for the depots and if within depots are planned one
city the environmental impact of near Malir Halt and one at
these bus depot should be Mausamiat.
considered very carefully _

We have been informed that buses Feeder services are all
are to be procured independently by under planning and will be
various people contracted out. From incorporated  along  with
Engineering point of view , with so restructuring.
many  bus - lines  their L, gogen wil be
interchangeability, maintenance : . .
LS ) standardized diesel hybrid

susta|ngbll|ty & commonality should being used in Peshawar is
be considered , _ being  considered  but
Integration  with 'other lines is 4ecision is stil under
necessary otherwise a wonderful ¢3jization.
project may not remain viable.
Feeder services from the stations to
the other areas should be
incorporated.
Architect Perveen Rehman did a lot
of good work on water flow in the
rainy systems and one of the things
she mentioned that the outflows have
been blocked, so there is no point in
reinventing the wheel her study
should be taken into consideration.
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3  Shafgat, PTCL 1.

4  Dr. Atif Mustafa,
Co-Chair
Environmental
engineering NED
University

5  Asim Sabzwari, 1.

ADB Consultant
environment.

6 Imran Sabir, SEPA

Design of the system should
sustainability of:

1.
2.
3.

Provisions should be made in case of
breakage in water line.

Estimate of PTCL relocation costs
should be taken into consideration
prior to starting of construction
activities.

2. Route is being used extensively
by army circuit and PTCL lines may
need to be relocated. This should be
taken into consideration prior to
construction activities.

integrate

Green City concept

Green bus stations

Trees cut down in the project,
replantation of trees plus green walls
concept should be incorporated in
the design

Recycling and waste water treatment
of water used in washing of buses
incorporated in the design.

Size of the utility should be able to
accommodate the large number of
students using the corridor especially
students using these facilities in large
numbers at specific points especially
near KU and NED and this should be
incorporated in the design.

Air quality monitoring baseline has
already been carried out but the
study catered for only short term
averages, conducted within a short
time frame. Monitoring should be
done through permanent stations for
long term Air Quality monitoring on a
regular basis for the key pollutants.
SUPARCO may have cumulative
long term data which may be
included in EIA study.

Cumulative  impact  assessment
should be under taken and should
know which other projects are being
conducted in parallel and there
effects should also be taken into
account.

This whole corridor has a lot of
extremely sensitive sites. It should be
noted that not only academia are
located on it

Once due to exam at KU on a Sunday
traffic problem were faced.

Another time due to a pipeline burst,
massive traffic jams were witnessed
for a whole week.

Mughal Sb. said we will
discuss with each utility
company

Nadeem Sb. response

Construction  should  be
packages wise less
disturbance to be given the
peoples

M.A Shishmahal.

All relocation activities are
planned prior to start of
construction activities and
Mr. Rasheed Mughal has a
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7  Muhammad Rafiq,
Independent
Consultant

The whole corridor is very sensitive for
example:

1.

2.

o

10.

11.

N —

Safari Park has visitors approximately
five to six thousand per day.

Two Religious places are present in
this corridor and on Thursday where
30,000- 40,000 people influx is
noticed.

Masijid Baitul Mukarum is part of this
corridor

Many Commercial zones
Central Jail  with 10,000-
people daily visit

Car Showrooms

As per past experience at Green line
where more than 200 feet wide
corridor was available yet the green
belt had to be cut to accommodate the
system. Evan though this was a wide
road yet a lot of problems was faced.
On the other hand the Redline
corridor does not have such
alternates, so how will they deal with
such problems. Recently road has
been revamped, but in Ramzan, fasts
had to be opened on the road.

In this corridor if a problem is at one
ends the travelers all along the
corridor get affected.

Alternative traffic management plan /
diversion should be available so as to
reduce congestions and problems
prior to start of project. Using all
media resources, ultimately delays
effect the Air quality etc. also.

Time scheduled and especially design
of the project, should not vary from
the one approved by EIA

It should be ensured that Impact of air
and dust quality is mitigated.

Is the draft EIA ready for the public?
Draft EIA should be made available to
public in whatever form it is available.

15,000

Conspicuous  absence in the
discussion regarding Cultural /
historical impacts. This should be

carefully assessed and incorporated
in EIA we have the Lahore example
in front of us, where it went up to the
Supreme court and has resulted in
delays.

It should be ensured that there are
minimum disturbances to the utilities
and services. Tired & sick of seeing
digging up of roads every single day
just because the project does not take
into account what the other utilities
are doing. It would be better to ensure
restoration is an integral part of the

Gold standard bus system in
mind and with these
thoughts and your support
you will be amazed what
can be done for people of
Karachi.

Mr. M.A Shishmahal, draft is
not ready for the public as
yet.

Meantime scoping is being
conducted ahead so the
comments received may be
incorporated in the EIA.

Mr. M.A Shishmahal a very
passionate speech please
note a broad spectrum  of

representatives from key
institutions  including  civil
society representative are

present and their opinions
are being sought here. It is a
requirement of ADB and
SEPA to upload the EIA on
web and a competent team
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project rather than compensating
another agencies for restoration, who
end up digging the road again to
restore their particular service and so
on and so forth and this end up in an
endless loop.

| am very pleased with the way this
consultation is being dealt with
however the effects of public
consultations process are not actually
visible in any of our projects as the
decisions are already cast in stone.
beforehand.

The design of the project should be
finalized in all respects and only after
its completion then the EIA should be
prepared and then it should be
followed with the project being
undertaken by the government.

Zero faith in actual implementation of
concepts mentioned in EIA as we
have no history of this. | am sure very
competent people are actually
producing a brilliant EIA but as part of
environmental managements  an
institutionalized arrangement taking
the people like the civil societies
inputs on a regular basis is required to
provide some security.

from Mott MacDonald, GoS,
MMP, PIU and all their
advisors are there to support
this process.

Mr Syed Nadeem Arif our
office of GoS and PIU is
their at three swords ( teen
Talwar) and any member of
the civil society may walk in
anytime and look at the
drawings and plans make
their comments..

Furthermore Antiquities
department is on board to
ensure heritage laws are
followed. We have invited
peoples from all the utilities
so we believe their inputs
are being incorporated.
Regarding your comments
on having zero faith in
implementations. | don’t
blame anyone, as
implementation comes with
commitment and that is why
we are here and doing this
exercise. The commitment
also requires resources and
these are certainly not
enough but SEPA is still
doing their best.

Your comments will add
value and we are trying to
do our best and we will try to
do better.

e Mr Nurlan a small
comments actually
about EIA disclosure, it's
a very correct comment
and under ABD we
have a 120 day rule so
the draft EIA will be
placed on ADB website,
so its four months, once
the first acceptable EIA
is available it will be
published immediately
on ABD website.
Besides it will be
disclosed locally.  For
local disclosure you
advise where? At PIU or
wherever in libraries etc,
you tell the best location
and we shall place it
there, then you will have
a chance to comment on
the draft EIA. Now it is a
bit too early so the
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10

Javed Ahmad
Mahar,
Conservator Forest
MFMC

Dr Shahid Amjad,
loBM

Saquib Ejaz
Hussain , PIU Red
line, Social,
Gender and Public
participation
specialist

Plans should be made

We cannot ignore comments by Mr.
Rafig but have to point out that
SEPA should have a cognizance &
monitoring mechanism to ensure
their effectiveness before problems
are raised by civil society and SEPA
is blamed.

The project tries to give images of a
futuristic system, rightly coming now.
What fuel will be used, preference to
hybrid should be given to control Air
pollution in the area.

Safety of children, women, disabled
and elderly should be part of the
design consideration as they will be
travelling on these buses.

to handle the

following issues:

1.

Fruitful opportunities for women to
participate in the project and these
are being provided as part of gender
action plan being prepared by Dr.
Gaynor a gender specialist.

Cultural heritage sites are also a part
of EIA and recent declaration by
Sindh High court should be checked.
Drainage system need a relook

scoping meeting just to

include  your initial

thoughts in the EIA.
Mr Imran Sabir from SEPA.
The comments may be valid
but being a SEPA
representative, | can say
that SEPA has always done
more than their capacity.
Whenever we do a public
hearing we never publish in
small newspaper but large
ones and place it on our
website even though it is not
required by law. We issue
more than 100 letters. We
have to rely on people who

actually respond, if we
receive good arguments
from learned people we

shall benefit and make good
decisions. We have many
examples such as one of the
people present here made
good comments on famous
LPG project having top
notch people yet it was
changed and redesigned not
a single mangrove was cut.
A standing committee has
verified that we have planted
mangroves on more than
2500 acres.
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11 Dr. Mansha
(Suparco)

12 Mohammad Igbal
Siddique ( Director
TEB, KDA)

—_

especially as during rainy season
roads become water courses and
especially on University road as seen
during the last monsoon system. One
has to keep in mind that Karachi is
made from Creek. It is thus hard to
conceive that Karachi not having a
drainage problem once a project is
being initiated. Our water supply and
drainage system is old and has
outlived its age and has completely
collapsed as mentioned by Supreme
Court in a report. KWSB needs to be
included in discussions as mentioned
by Mr. Rasheed Mughal as we
cannot place such a big and
expensive investment at risk. During
rainy season our transport system
breaks and shuts down completely.
Vegetation cover removal which
stands at less than two percent and
its replacement cost should be part
of EIA based on how many trees and
how many of these are mature trees
etc.

Spoil disposal should be a part of a
proper management plan in the EIA
Grievance  redress  mechanism
should be included in the EIA.

Air quality monitoring should not be
based on primary data alone, which
has already been taken by
SUPARCO but also based on data
from secondary reports. SEPA is
doing continuous monitoring and its
web site shows exceedences
particularly in particulate matter
levels. PM 10 with 80 %
exceedences and 170 Y%
exceedences in PM 2.5 levels and
this should be included in the EIA
report. A mechanism should be
mentioned in the EMP for control of
dust pollution during construction
phase.

Impact of Air quality and noise in the
EIA report should highlight current
situation and compare present to
future through modeling and should
highlights the positive effect of before
and after implementation of the
project.

No space for parking

Suggest for extension up to Malir
Halt

Interchange on Shahrae Faisal

Mr. Syed Nadeem Arif
requested Dr. Mansha and
Suparco to share available
data.

Offsetting by new system
due to mode shift will take
place by use of diesel hybrid
reducing the air pollution
level.
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13 Irshad Buhkhari
(Karachi Transport
Ittehad)

14 Ali Ahmad (SSGC)

15 Abdul Jabbar Kazi
(Conservator of
Social Forest
Karachi) Forest
Department

16 Nasreen Bukhari (
Sheri)

w N

My  question was regarding
availability of bus depot, which were
not given to the transporters anyway
now it has already been explained
that the project will get two depots.
Furthermore most of the problems
related to transporter will start once
the project is completed and we shall
come in touch then.

Our planning and development
department is already on board and
SSGC will provide full cooperation
EMP is part of the EIA however its
implementation and  monitoring
mechanism is weak, thus a steering
committee with a permanent board
should be formed to ensure
implementation consisting of people
from Forest, Horticulture, Wild life
department and SEPA.

The results and progress of
monitoring should be made public.
1.Project lead to many problems
such as ftraffic jams, messy roads
without diversions

Project should be completed in time
Material is left on the road

Project monitoring and evaluations is
non-existent and only projects pass
through the approval process.

Minutes recorded by ADB Project Special Consultant:

Karachi Bus Rapid Transit Project (BRT Red Line)

EIA Scoping Consultation Workshop

16 February 2018
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Minutes of the Workshop

1.

An EIA scoping consultation workshop was organized by the Engineering Design, Procurement
and Construction Management (EPCM) Consultant on 16th February 2018 in Karachi. The
purpose of the workshop was to identify the major environmental issues as perceived by the
various stakeholders. These will then be incorporated during the preparation of the Environmental
Impact Assessment (EIA) study for the Project. The workshop was attended by various
stakeholder representing the government departments, Non-governmental Organizations
(NGO's), academia and local communities. Staff / consultants from the Project Implementation
Unit (PIU) and Asian Development Bank (ADB) also attended the workshop.

The workshop started with the recitation of Holy Quran. The Project Director, PIU, Mr. Abdul
Rasheed Mughal and Senior Environmental Specialist ADB, Mr. Nurlan Djenchauraev gave the
opening remarks and welcomed the participants. EPCM's International Environmental Consultant
then gave a presentation on various project components as well as the major environmental
issues to be covered in the EIA study.

One of the participants mentioned about the presence of utility lines within the project area Right
of Way (RoW) including underground water supply and 132 KV overhead electricity cables and
suggested for the timely re-location of these to ensure uninterrupted supply to the consumers.
The participant also mentioned about presence of trees along the proposed project RoW and
emphasized on the need to have a proper re-vegetation plan. He also urged for preparation and
implementation of Traffic Management Plan (TMP) during construction phase to minimize
disturbance to the locals living near the Project area.

Another participant mentioned about the need to address the adverse environmental impacts
arising due to operation of the bus depot; He also enquired about inclusion of any feeder services
in the project design. He was told by P.D, PIU that no feeder service is proposed as part of the
Project;

Dr. Arif from NED University emphasized on the need to incorporate sustainability considerations
in the project design including provision of green walls and an effective re-plantation strategy. He
also suggested inclusion of wastewater treatment facility at the proposed bus depot as the same
will also be used for washing of buses. This can result in surface and groundwater contamination
in case the water is not treated prior to discharge;

Mr. Asim Sabzwari (ADB Environmental Consultant) suggested for inclusion of secondary air
quality data in the EIA study to ascertain the ground level concentration values of different
pollutants for annual averaging time periods. Secondary air quality data can be used for this
purpose considering no permanent air quality station exists in Karachi. He also emphasized on
the need to carry out a comprehensive cumulative impact assessment as part of the EIA study
due to other ongoing projects near the project area and to provide adequate mitigation measures
to minimize the adverse environmental impacts;

Another participant raised his concerns about various environmental / social issues. These
include unavailability of alternate routes for the locals especially during the project's construction
phase. Moreover, he also showed his concern that any design changes may not be adequately
reflected in the EIA study at a later stage. He also emphasized on the need for easy availability of
the draft EIA study for public review / comments. He also highlighted on the need to incorporate
design changes in the project because of public consultations as this practice was not carried out
in the past with the consultations usually carried out as a mere formality. Lastly, he suggested to
incorporate project impacts on nearby archaeological and cultural sites in the EIA study. He also
showed his concern on in-effective implementation of the Environmental Management Plan
(EMP) especially during the project construction phase. He also questioned the role of Sindh
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10.

11.

12.

13.

14.

Environmental Protection Agency (SEPA) in giving No Objection Certificate (NOC) to various
Projects. Mr. Nurlan Djenchauraev told him that the draft EIA study is disclosed on ADB website
at least 120 days prior to board approval. Moreover, the EIA can also be disclosed at various
public places (such as libraries, etc.) for easy public access and review;

Mr. Imran Sabir (SEPA representative) told the audience that SEPA is doing everything within its
jurisdiction to ensure adverse environmental impacts from projects remain negligible. He
mentioned about mangrove plantation on an area of about 2,500 Acres was also initiated by
SEPA to offset adverse environmental impacts from one of the projects;

Another participant suggested on use of hybrid buses to ensure the air emissions remain low. He
also suggested that design considerations related with use of bus service by disable people
should also be incorporated in the design;

One of the participants mentioned about the drainage problems being faced by the residents of
Karachi and emphasized on the need to replace the old system. He also suggested to prepare a
re-vegetation plan. The same can be used during tree plantation activity to compensate for the
trees cut during project construction phase. He also talked about the poor air quality of the city as
the recorded pollutants levels (e.g. PM2.5 and PM10) are much higher than the SEQS and WHO
guideline values;

Dr. Mansha from SUPARCO suggested on carrying out impact on air quality in a quantitative
manner by comparing the air emissions due to the proposed project with the ones prior to the
project. There is a consensus that the local air quality will improve as the vehicles exhaust
emissions will be reduced due to replacement of old buses with the new ones as well as
reduction in total traffic volumes (e.g. motor cycles) on the road as more people will prefer using
the BRT rather than using their own transport;

One participant mentioned the need of forming a steering committee to over see effective
implementation of the Environmental Management Plan (EMP) especially during project
construction phase. The mentioned committee having representation from various government
departments, and civil society will review the measures taken by EA / Consultant / Contractor for
effective implementation of the EMP and will also provide suggestion to overcome any gaps;

One of the female participants mentioned that environmental management is not carried out at
one of the BRT Projects (i.e. Green Line) undergoing construction as issues related with debris,
waste management, and inadequate drainage can be observed at site. She also highlighted on
taking appropriate measures so as not to repeat such types of issues for the proposed Red Line
project;

Mr. Arif Nadeem, Environmental Specialist, PIU gave the concluding remarks. He thanked all the
participants for their valuable feedback and gave assurance that all the project related
environmental concerns as raised by the participants will be adequately addressed in the EIA
study. Moreover, adequate measures will also be taken to ensure proper implementation of the
EMP especially during the project construction phase.
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