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5.1.2 Impact Predictions

Environmental and social effects can be characterised as interactions between some feature of the
project and some feature of the surrounding physical, biological, or human environment. The process is a
repetition of the impact prediction undertaken in the scoping, but this time undertaken for a more
detailed description of the subproject activities to increase the level of detail of the potential interactions
between the subproject activities and the baseline environment. From these potential interactions, the potential
impacts to the various resources/receptors are identified and elaborated.

The impact prediction identifies the negative or positive impacts of the subproject activities in the construction
and operations phases on the resources and receptors where a negative impact is an adverse change
to the baseline and a positive impact is an improvement of the baseline environment.

5.1.3 Impact Magnitude Evaluation

The impact evaluation determines the magnitude of impacts through analyses of the scale of the impact, the
spatial extent of the impact, and the duration of the impact using the criteria presented in the Table 5.1.

Table 5.1 Magnitude of Environmental Impacts

Criteria Ranking Description

Scale Whether or not the magnitude (intensity) of the impact would be high, medium, or low.

» Minor - insignificant change to the receiving environment - where impact alters the
affected environment in such a way that natural processes of functions are not affected
in any significant way. Effect is within normal range of natural variation. No perceptible
or readily measurable change from baseline conditions.

» Moderate - moderate deterioration of the existing environment - where the affected
environment is altered; however, function and process continue, albeit in a modified
manner. Reversible damage to natural environment but likely to easily revert back to
earlier stage with mitigation; Perceptible change from baseline conditions.

» High - significant deterioration of the existing environment - where function or process
of the environment is seriously altered and disturbed to the extent where it temporarily
or permanently ceases. Irreversible damage to natural environment and/or likely difficult
or may not to revert back to earlier stage with mitigation; Major
changes in comparison to baseline conditions and / or likely to regularly or continually
exceed the standard.

Spatial The physical and spatial size of the impact; a description of whether the impact

Extent would occur on a scale described as follows:

» Site/local — project site and the immediate vicinity. The impact will affect the
environment or communities along the border of the project area or in the extended
area adjacent to the site or perhaps outside the immediate environment.

» Regional - whether the impact extends beyond the project area affecting areas on a
regional scale.

» National - whether the impact extends beyond the study area affecting areas on a
national scale.

Duration The duration of the impact is expressed in the lifetime of the project. Whether the impact

will be:

» Short term — the impact will occur in a span shorter than the construction phase.

» Medium term - the impact will last for the period of the construction phase.

» Long term - the impact will continue, last for the operational life, or spread beyond the
lifecycle of the Project

The magnitude combines the impact characteristics of scale, extent, and duration to provide the intensity of
the change predicted to occur to the resource/receptor as a result of the impact. The Table 5.2 below is used
to determine the resulting magnitude on the basis of the assessment of the three parameters.
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Table 5.2 Assessing Magnitude of Impact
Scale Spatial Extent Duration Magnitude
Long term High
National Medium term High
Short term High
Long term High
High Regional Medium term High
Short term Medium
Long term High
Site-specific/local Medium term Medium
Short term Medium
Long term High
National Medium term High
Short term Medium
Long term High
Moderate Regional Medium term Medium
Short term Low
Long term Medium
Site-specific/local Medium term Low
Short term Low
Long term Medium
Regional Medium term Low
Short term Low
Long term Low
Minor Site-specific/local Medium term Low
Short term Negligible
Long term Low
Site-specific/local Medium term Low
Short term Negligible

The result of the multicriteria analysis to evaluate the magnitude of the predicted impacts by considering the
scale, spatial extent, and duration of impacts are combined with the receptor sensitivity/value to determine
impact significance.

The sensitivity, value, importance and vulnerability of the impacted resource or receptor is analysed through
application of key factors or criteria depending on the type of receptor, which includes the rarity, potential for
substitution, sensitivity to changes and in particular those resulting from the project activities and
impacts. The local, regional, national, and international importance of the receptor including rarity is an
important aspect of the determining the sensitivity. The Table 5.3 below presents the sensitivity ranking and
corresponding contributing criteria.

Table 5.3 Sensitivity Ranking and Contributing Criteria

Sensitivity
Ranking

Contributing Criteria

High

Existing physical environment quality is already threatened and highly sensitive to change
Ecologically sensitive/protected area, provides habitat for internationally protected species
Multiple levels of vulnerability that reduces the ability of the environment to bounce back from
the Project’s expected impacts

Human receptor/vulnerable groups are present within the Project areas and directly affected

Moderate

Existing physical environment quality is prone to be stressed, and sensitive to changes in quality
or physical instabilities

Natural habitat providers habitat for species protected under National regulations

Some, but few areas of vulnerability; still retaining a limited ability to adapt partly to change
brought by the Project.

Human receptors/ vulnerable community are located adjacent the project site and likely to
be affected by the project

Low

Existing physical environment quality is good

Modified habitat provides habitat for common species

Human receptors are located away and are not likely to be affected due to the Project related
activities
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Where impacts of the same type are accumulated by the subproject activities and impacting the same
receptor or increasing the footprint these are considered as cumulative impacts. The impacts on the same
receptors accumulates and may increase the scale of the impact, the spatial extent, or the duration.

5.1.4 Evaluating Significance of Impacts

Knowing the sensitivity and value of the receptor or resource and the magnitude of the impact, the
significance of the impact can be assessed using the two-dimensional matrix below. On the horizontal
axis the sensitivity and value of the receptor or resource is shown, while on the vertical axis is the magnitude
of impact. Using these two values the significance of impact can be ascribed.

Table 5.4 Assessing Significance of Impact

Magnitude of Environmental Impact Low Moderate Substantial ;
Corresponding Environmental Category Green Yellow Orange Red
Environmental Assessment

. . N/A IEE IEE EIA
(Please put Yes/No in the appropriate cell)
Does the sub-project activities require details  IEE/ EIA
EIA including EMP as per ECR’23

An impact of negligible significance is one where there is no perceptible or readily measurable effect on the
resource or receptor. An impact of minor significance is one where the effect on the resource or receptor is
noticeable, but the sensitivity or value of the receptor is low, or the variation is within the normal range of
background variation and within applicable standards. An impact of moderate significance is one where the
environment is altered and a perceptible change of the baseline, but any damage is reversible or there is
great potential for substitution. An impact of high significance is a considerable change to the baseline
conditions or exceeding accepted limits or standards and the sensitivity or value of the receptor is high or
moderate.

5.1.5 Identification of Mitigation and Enhancement Measures

Mitigation measures are identified for negative impacts and enhancement measures are identified as
opportunities to enhance the positive impacts. The identification of mitigation options should follow the
mitigation hierarchy where avoidance is the preferred option. Avoidance allows the impact assessment to
influence the design by integrating measures to avoid an impact in the design. Secondly, options may include
minimization, mitigation, or management measures and thirdly compensation. The priority in mitigation is to
avoid or reduce the magnitude of the impact at the source and then to address the resultant effect to the
resource/receptor via abatement or compensatory measures or offsets.

In determining the appropriate mitigation measures, the following mitigation hierarchy will be applied in order
of priority:

a. Avoid at Source: Anticipate and avoid risk or impact through the design or design change.

b. Abate on site: Include measure in the design to abate the impact completely or to acceptable
level.

c. Abate at receptor: If the impact cannot be abated on-site then control measures can be
implemented at the receptor to remove or to reduce to acceptable level.

d. Repair or Remedy: Where avoidance is not possible, minimize or reduce risks and impacts to
acceptable levels through repair, restauration, or reinstatement measures.

e. Compensate: Where significant residual impacts remain, compensate for or offset them, where
technically and financially feasible and in accordance with the principles of leaving no one worse-
off after the project and to achieve no net loss of biodiversity.

Avoidance and mitigation measures might include:
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e Use of different strategies e.g. to manage demand or reduce losses rather than develop a
new resource;

Use of different sites or routes for all or part of the project;

Use of different technologies and raw materials associated with lower impact;

Altered layouts or designs e.g. locating noisy activities away from sensitive receptors;
Environmental measures incorporated into the project design e.g. construction of wildlife
corridors.

5.1.6 Residual Impact Evaluation

Following application of the mitigation hierarchy and avoidance and mitigation are defined, residual impacts is
analysed following the impact assessment approach. Where residual impacts are significant offsetting or
compensation should be identified.

5.1.7 Management and Monitoring

The impact assessment will conclude with the preparation of an Environmental Management Plan (EMP),
which will contain all measures for avoidance, mitigation, minimization, offsetting and compensation as
identified in the impact assessment.

The EMP will outline the management measures required to execute the project in conformance with standards
and the monitoring required to document that avoidance, mitigation, and compensation is effectively
addressing impacts and reducing effects to the extent predicted. The EMP will establish the framework for the
EMP processes, organizational requirements and likely resources required for its implementation. The
detailing of the EMP will reflect the stage of the design and be updated at detailed design prior to bidding to
ensure resources required for its implementation are allocated.

5.2 Impact Assessment

The likely environmental risks and potential impacts of the project and nine subprojects have been identified
through an interaction matrix. A detailing of likely and planned subproject activities has been obtained from
the engineering team of the Feasibility Study assignment. On that basis subproject activities have been listed
in an interaction matrix with the resources and receptors identified as relevant at the scoping stage on the
other axis of the matrix. The activities have been analysed with respect to their potential to impact and interact
with the resources and receptors in the interaction matrix.

The identification and assessment of risks and impacts involves a detailing of activities of each subproject and
an analysis to determine impact of these activities using the interaction matrix (Table 5.5).

The impact assessment process builds on the results of the scoping phase where the potential impacts of
subprojects with respect to a longlist of resources and receptors were analysed. On that basis, the relevant
resources and receptors were identified, and a preliminary impact identification and assessment was carried
out. In the impact assessment stage, the activities of the subprojects have been further detailed in close
cooperation with the feasibility study team. A similar process of impact prediction and evaluation has been
completed at the level of the subprojects.
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Table 5.5 Subproject Activity and Impact Interaction Matrix
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Subproject 1: Embankment at Daulatpur (726m) and Maheshwar Pasha (119m)

1

Clearance of site and demolishing of existing structures (existing Ghats) and disposal of waste

Dump granual fill to form even sloping shoreline (from barge)

Place geotextile

Place concrete blockwork above and below waterline

Dump concrete blocks for rubble mound toe

Reinstate Ghats

N|o|jla|(~M|lw N

Built new jetties

8

Built waiting sheds

Sub-|

project 2: Rupsha Riverfront Park (Phase 1)

Clearance of site and disposal of waste

Raise the land to above recommended flood level

Development of river bank for tourist

Construct jetty in front of shore

Construct amphitheater

Install seating/shading

Install septic tank & piped water supply & power supply

(Nl ||~ |[wW]|N

Construction of foot paths

9

Landscaping

Sub-|

project 3: Drainage Improvement in Sub-Catchment 17 and 21 (Nobinagar area) and Sonadanga bypass road

A

Rehabilitation of Sonadanga Bypass Road

Site clearance of Sonadanga bypass road area

Clear solid waste from road area and dispose

1
2
3

Earthworks to form road cross section
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4 | Pavement work to develop the bypass road
5 | Construction of box drain
B | Drainage Improvements in Sub-Catchments 17 and 21 (Nobinagar Area)
1 | Site clearance of existing drains and disposal of waste
2 | Breaking up road surface, and additional excavation to widen drains and disposal of waste
3 | Diversion of existing services (water supply & power) where required
4 | Provide temporary access across construction site to buildings
5 | Construct new box drain and culverts
6 | Construct gross pollutant and sediment traps
7 | Pumping out of drainage water entering the construction site
8 | Backfilling and road reinstatement where required
Sub-project 4: Drainage Improvement at Bastuhara Sub-Catchment 11 and Deana Chowdhury Khal Upgrading
A | Rehabilitation of Bastuhara & D. Chowdhury Khal
1 | Clear water hyacinth, and solid waste from Khal and dispose
2 | Re-excavate sediment from Khal and dispose
3 | Earthworks to form Khal cross section
4 | Lining of banks of the Khal
5 | Construction of box drain at upstream end
6 | Construction of gross pollutant and silt trap at outlet to Khal
7 | Construction of public path and boardwalk along Khal
8 | Installation of seats/benches, solar lights and pavilions, kiosks along banks
9 | Landscaping
B |[Drainage system upgrading
1 | Site clearance and demolition of existing drains and disposal of waste
2 | Breaking up road surface, and additional excavation to widen drains and disposal of waste
3 | Diversion of existing services (water supply & power) where required
4 | Provide temporary access across construction site to buildings
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Construct new box drain and culverts

Construct gross pollutant and sediment traps

~N|o g,

Pumping out of drainage water entering the construction site

8 | Backfilling and road reinstatement where required

Sub-project 5: Upgrade of Labonchara Khal Outlet Gate and Construction of Labonchara Pumping Station

1 | Site clearance and removal of obstacles

2 | Install sheet pile as anti-seepage screen

3 | Excavation pit for pumping station/gate structure and disposal of waste
4 | Dewatering of pit to allow construction

5 | Piling of foundation

6 | Construction of reinforced concrete PS/gate structure

7 | Backfilling and reinstatement around structures

8 | Install screens, stop logs, gates

9 | Install pumps with controls

10 | Install lifting crane for maintenance of pumps

11 | Install transformers

12 | Install power supply cables from tap off point to site

13 | Install back-up generators

14 | Construct operator room and house for operator

15 | Site reinstatement and landscaping

16 | Excavate approach and discharge channel and dispose of waste

17 | Placing of geotextile

18 | Placing of concrete blocks for erosion protection up and downstream
19 | Provide temporary road crossing across construction site

20 | Remove temporary road crossing

Sub-project 6: Upgrade of Alutola Outlet Gates

1 | Site clearance and removal of obstacles
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2 | Provide temporary road crossing across construction site
3 | Install sheet pile as anti-seepage screen
4 | Excavation pit for gate structure and disposal of waste
5 | Dewatering of pit to allow construction
6 | Piling of foundation
7 | Construction of reinforced concrete PS/gate structure
8 | Backfilling and reinstatement around structures
9 | Install, stop logs, gates
10 | Install transformer
11 | Install power supply cables from tap off point to site
12 | Install back-up generator
13 | Construct operator room and house for operator
14 | Site reinstatement and landscaping
15 | Excavate approach and discharge channel and dispose of waste
16 | Placing of geotextile
17 | Placing of concrete blocks for erosion protection up and downstream
Sub-project 7: Nirala Khal Revitalization and Link Park
1 | Demolition of temporary obstacles in drainage reserve
2 | Clear water hyacinth, and solid waste from Khal and dispose
3 | Re-excavate sediment from Khal and dispose
4 | Earthworks to reinstate Khal cross section
5 | Lining of banks of the Khal
7 | Construction of gross pollutant and silt trap at outlet to Khal
8 | Installation of seats/benches, solar lights and pavilions, kiosks along banks
9 | Construction of bridges
10 | Landscaping
Sub-project 8: Rehabilitation of Approximately 18 Ponds
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1 | Removal of water hyacinth and solid waste and dispose
2 | Re-excavate sediment from ponds and dispose
3 | Lining of banks of the ponds
4 | Site clearance of land adjacent to ponds (where necessary)
5 | Construction of public paths/semi paved areas and boardwalks
6 | Isolate/divert drainage outlet away from ponds
7 | Construction of Ghats and hand rails
8 | Installation of seats/benches, solar lights and pavilions, along banks
9 | Installation of public toilets/changing rooms/including septic tank & water supply
10 | Construction of kiosks/shops
11 | New planting and landscaping

Operation Phase: Benefits of Implementation of 8 Sub-Projects

1

Sub-project 1: Daulatpur Embankment

Sub-project 2 Rupsha Riverfront Park

Sub-project 3 - Nobinagar and Sonadanga sub-catchment drainage improvement

Sub-project 4 - Bastuhara sub-catchment drainage improvement

Sub-project 5- Labonchara Pumping Station and Outlet Gate

Sub-project 6 - Alutola Outlet Gate

Sub-project 7 - Nirala Khal Upgrading

(N |oO|lga|d]|W]|N

Sub-project 8 - Rehabilitation of ponds
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The interaction matrix identified potential for significant impacts on physical, environmental, and social resources.
The Table 5.6 below elaborates the potential impact of these interactions.

Table 5.6 Interactions and Potential impact

Interaction

Description of Potential Impact

Alteration of topography and
drainage

Excavating and raising land and construction work may lead to changes in
local topography and drainage patterns.

Work on the existing drainage system and infrastructure will influence the
drainage capacity in the construction period.

Impact on Soil Quality

Excavations and earthworks may impact soil properties and stability,
through compaction, erosion, and contamination.

Vehicle movement may lead to compaction and erosion.

Disposal of construction solid and liquid wastes may lead to contamination
of soil.

Impact on Surface and
groundwater resources

Impacts to surface water and groundwater may occur through construction
works in and near water bodies, earthworks, and disposal of construction
solid and liquid wastes.

Leaks, spills, and runoffs may also lead to impact.

Changes in land use and land
cover

Impacts to land use and land cover may occur primarily through clearance
of sites to prepare for construction and at sites used temporarily during
construction.

Impact on Air quality

Vehicle movement, operation of vehicles and machinery, construction
works, excavation, and transportation of materials and waste will lead to
emission of dust and emission of pollutants such as NOx and SO2.

Impact on Noise levels

Construction works, excavation, piling, vehicle movement, operation of
vehicle and machinery will emit noise that will impact ambient noise levels.

Disturbance of Traffic flows

Construction work is associated with increased traffic flows and temporary
disturbance of traffic at construction sites.

Solid waste

Construction waste and excavated material, including sediments and water
hyacinths from the Khals and ponds will need to be managed and deposited
appropriately.

Biodiversity/Water quality?

Construction will take place near and in water bodies and may impact water
quality and thus impact dependent flora and fauna.

Clearance of sites may clear vegetation that supports fauna.

Excavation in Khals may disturb existing aguatic vegetation in the Khals.

Impact on livelihood and jobs

Livelihoods of workers/staff at businesses located at project sites and
displaced by the construction or subproject may be impacted.

The subprojects will also have a positive impact through job creation
especially in construction and to a smaller degree in operation.

Infrastructure and services

Impact to infrastructure and services may include impact to roads and
transportation network, including water ways during construction as well as
potential impact to utilities during work on the drainage system, which
involves trench work.

The drainage system and infrastructure may potentially be impacted
temporarily during construction.

Resettlement - physical &
economic displacement

Clearance of sites for construction will impact structures and assets,
including residential and businesses at these sites.

There is limited land purchase for the pumping station and the Rupsha
riverfront development, but otherwise subprojects are located on public,
state-owned land.

Community health and safety

Hazards to community health and safety includes increased traffic loads and
disturbance of traffic flows, and noise and dust emissions.

Open trenches constitute a safety risk for the communities.

Work on the drainage system will influence drainage capacity during
construction, and thus potentially cause flooding.

Occupational health and safety

Hazards to occupational health and safety includes use of construction
machinery, excavation and trench work, working in the drainage system and
canals that receives wastewater, work in a noisy and dusty environment,
working with electrical equipment.
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Interaction Description of Potential Impact
Landscape, visual and e Natural or culturally significant landscapes may potentially be modified
aesthetic impact through the construction work
Impact on cultural resources e Heritage, cultural, and religious sites located in the vicinity of the
construction sites may be temporarily disturbed during construction by noise
or dust emissions. Chance finds during construction may occur.

5.3 Potential Impacts in The Construction Phase

5.3.1 Impact of Topography and Drainage

Changes to topography and drainage patterns may occur through changes to topographical characteristics by
excavating or raising land or changes to the existing drainage infrastructure. The sensitivity will depend on the
current topography — whether flat or undulating — and presence of water bodies. The impact scale or intensity
of changes to topography and drainage will depend on the degree to which the topographical character of the
landscape changes, e.g. height, depth, slope direction, spatial extent of changes, and resulting impact on
drainage patterns. An impact of minor scale is a subtle change over a wider area or a noticeable change
over a small area, and an impact of high scale is a clearly evident change of topography over a larger
area. Impact to drainage patterns may also result from construction work on the drainage system, where
the scale would depend on the extent to which the drainage capacity is impacted. Benefits and positive impact
to the drainage system are assessed separately.

Sources of Impact

Changes to topography and drainage patterns in the subprojects can result from the following activities:

Subproject 1: Raising of land in front of the current embankment to construct embankment
through dumping of granual fill, placing concrete blocks above and below waterline, dumping of
concrete blocks for rubble mound toe, and reinstatement of Ghats.

Subproject 2: Raising of land at embankment to above flood level and landscaping.

Subproject 3: Earthworks to form Khal cross section, lining of banks of the Khal, construction of box
drains at upstream end, landscaping, site clearance and demolition of existing drains and
disposal of waste, construct new box drain and culverts, backfilling and road reinstatement where
required.

Subproject 4: Earthworks to form Khal cross section, lining of banks of the Khal, construction of box
drains at upstream end, landscaping, site clearance and demolition of existing drains and
disposal of waste, construct new box drain and culverts, backfilling and road reinstatement where
required.

Subproject 5: Backfilling and reinstatement around structures, site reinstatement and landscaping, provide
temporary road crossing across construction site, demolition of old gate structure and disposal
of waste, construction of new bridge and reinstate road, and removal of temporary road
crossing.

Subproject 6: Provide temporary road crossing across construction site, backfilling and reinstatement around

structures, site reinstatement and landscaping.

Subproject 7: Earthworks to reinstate Khal cross section, lining of banks of the Khal, and landscaping.

Subproject 8: Lining of banks of the ponds, construction of public paths/semi paved areas, isolate/divert

drainage outlet away from ponds, and landscaping.

Assessment of Impact
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The impact magnitude is a function of the impact scale, spatial extent, and duration. The impact scale of
changes to topography and drainage patterns resulting from the construction activities is assessed to be a
moderate deterioration of the existing environment where the affected environment is altered, however,
function and process continue. There is a perceptible change from the baseline conditions as land is raised or
excavated and existing drainage infrastructure is changed, but any damage is reversible and likely to easily
revert back to earlier stage with mitigation.

The spatial extent of the negative impact of changes to topography and drainage patterns resulting from the
construction activities occur at the subproject sites and the immediate vicinity of the subproject sites. On that
basis these are assessed to be site/local. Where the construction activities involve changes and modification
to existing drainage infrastructure, these have the potential to affect a wider area of the catchment of these.

The changes to topography and drainage patterns of the land raising at the embankments and Daulatpur and
Rupsha (subprojects 1 and 2) are long term and lasts beyond the duration of the construction phase. For
other subprojects, the negative impacts to topography and drainage patterns are associated with the
construction phase of the subprojects and therefore of a medium duration of the same length as the
construction phase (or shorter).

The receptor sensitivity is assessed to be moderate as the topography is relatively flat, but the subprojects’
construction sites are located in close vicinity of water bodies.

Based on the assessment of impact magnitude as medium and the receptor sensitivity as moderate, the
resulting impact significance is assessed to be moderate.

Based on the assessment the scale and intensity of the impact to topography and drainage will be moderate,
in spatial extent be limited to the immediate vicinity of the sites, and the duration be long term at the
embankments and medium at the other subprojects. On that basis the impact magnitude is medium. The
receptor sensitivity is assessed to be moderate as construction is near water bodies and the

topography is relatively flat. The impact significance is thus assessed to be moderate before mitigation.

Table 5.7 Assessment of Impact of Topography and Drainage Pattern

Impact Changes to topography and drainage pattern
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

The mitigation measures differ for the long term impacts to the topography and drainage patterns
associated with the raising of land at the embankments at Daulatpur and Rupsha and the medium term
negative impacts associated with the construction activities of other subprojects.

The embankment to be constructed in front of the existing embankment at Daulatpur will be raised to a
level of +4.05m SOB with the existing land level at +2.50m at the lowest level and closer to 3-3.5m and up
to 4m in most places. Raising of land in front of the existing embankment at Daulatpur will potentially cause
ponding behind the new embankment and concrete wall. Therefore, drainage channels through the
embankment and the wall at intervals are included in the design.
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Similarly, raising the embankment at Rupsha will potentially cause ponding behind the raised embankment.
The existing flood wall has an elevation of +2.55m, it is proposed to raise the site to at least +3.1m to provide
resilience against SLR until 2050. Appropriate drainage of the area behind the raised embankment is required
included in the subproject design.

Other subprojects’ construction activities have the potential to impact local topography and drainage patterns
through excavation work or through directly working on the drainage systems. These impacts will be
mitigated through the following means:

oo

» Timing construction activities in the dry season to minimize disruption and changes of drainage pattern.
Start construction from the downstream to the upstream.

Affected areas will unless the level change is part of the improvement to the drainage systems, be
restored to their original levels to prevent permanent impact to topography and drainage. Levelling and
grading will unless the change is specified in the design to improve the drainage system, be undertaken
with minimal disturbance to the existing contour and thereby maintaining the general slope of site.

< Applying standard mitigation measures to ensure drainage capacity at construction site is maintained
including bypass dewatering to pump flow around the worksite by using dewatering pumps upstream of
the work section and temporary piping to the downstream.

X3

o

R/
0.0

Residual Impact

With appropriate drainage established at Daulatpur and Rusha the residual impact on the drainage patterns
will be insignificant although changes to the topography remains through the raising of land. With the
mitigation measures outlined including timing construction in the dry season, constructing from downstream to
upstream, generally maintaining original levels and contours, and utilizing bypass dewatering at construction
sites, the residual impact is assessed to be minor. In combination with the benefits and positive impacts of the
subprojects on the drainage system, the overall impact is positive.

5.3.2 Impact of Soil Quality of Khulna

Impacts to soil quality may include soil compaction, erosion of soil, and soil contamination and occur through
earthworks and storage and disposal of construction solid and liquid wastes. Soil quality may be impacted from
the storage of waste materials at temporary storage areas. Bored waste material will be generated during
piling and the soil quality at the storage site and the adjacent area may be disturbed. A large volume of water
hyacinth, excavated soil, waste from dismantled drains and pumped water will be generated during the cleaning,
excavation, demolition of drains and dewatering. The soil quality of the storage site and discharge point and its
adjacent area may be contaminated or polluted. During backfilling and reinstatement around structures, the
topsoil of that area might be impacted. The sensitivity factors include whether the soil supports biodiversity
and/or agriculture and the extent to which these are dependent on the quality of the soil. The impact scale or
intensity of changes to soil quality will depend on the degree to which the quality parameters related to
compaction, erosion, and contamination changes compared with baseline and can revert back with mitigation
and the spatial extent of changes, and resulting impact on the use of the soil. An impact of minor scale is a
subtle change over a wider area or a noticeable change over a small area, and an impact of high scale is a
clearly evident negative change of soil quality over a larger area. An impact of minor scale may cause
insignificant change to the soil quality, where the effect is within normal range of natural variation, and an
impact of high scale is significant deterioration of the soil quality, where the quality standards are exceeded
continually.

Sources of Impact

Impact to soil quality in the subprojects can result from the following activities:
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Subproject 3 and 4: Clear water hyacinth, and solid waste from Khal and dispose, re- excavate
sediment from Khal and dispose, earthworks to form Khal cross section, site clearance and demolition of
existing drains and disposal of waste, and pumping out of drainage water entering the construction site.
Subproject 5 and 6: Excavation pit for pumping station/gate structure and disposal of waste,
dewatering of pit to allow construction, piling of foundation, backfilling and reinstatement around structures,
and excavate approach and discharge channel and dispose of waste.
Subproject 7: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate sediment from

Khal and dispose, earthworks to form Khal cross section, and construction of bridges.

Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavate sediment from ponds and
dispose.

Assessment of Impact

The scale and intensity of potential compaction/erosion and contamination of soil resulting from the
construction activities is assessed to be a moderate deterioration of the existing environment where the
affected environment is altered, however, function and process continue. Soil quality may be impacted from
storage of waste materials in the storage areas and constituting a perceptible change from the baseline
conditions, but the damage is assessed to be reversible, rather than a permanent damage to soil quality in the
subproject areas. Risk of permanent soil contamination is assessed to be low as the duration of the
temporary storage of waste materials is expected to be low. The analyses of heavy metals in sediments
conducted as part of this EIA found that concentration of heavy metals in the sediments where well within
levels that would permit application on fields according to the EU Sludge Directive (86/278/EEC). On that basis
the risk of pollution of the soil quality at the temporary storage sites is not considered to be significant.

The spatial extent of the negative impact to soil quality resulting from the construction activities occur at the
subproject sites and the immediate vicinity of the subproject sites where the storage areas will be located. On
that basis these are assessed to be site/local.

The potential impact to soil quality at temporary storage sites during construction is assessed to be medium
term and during the construction phase. The construction wastes (sediments, water hyacinth, bored materials,
construction debris etc.) will be stored at temporary storage sites established during the construction phase
for an estimated 10-15 days for drying to reduce water content and then the waste will be disposed of in line
with waste management plan. However, the construction activities have the potential to create long term
impacts to soil quality through compaction and contamination of soil. Compaction of soil may last beyond
the construction phase and contamination may be a long-term impact.

The overall receptor sensitivity is assessed to be low as the subprojects are located in urban or peri-
urban areas that are not supporting biodiversity or agriculture dependent on the quality of soil. Some
subprojects are located adjacent to agricultural areas and storage of waste material on agricultural land should
be avoided. The sensitivity of agricultural land is considered moderate as it could be negatively impacted by
the temporary storage of waste materials.

Based on the assessment the scale and intensity of the impact to soil will be minor to moderate, in
spatial extent be limited to the immediate vicinity of the sites, and the duration be medium to long term as
some construction activities have the potential to create long term impacts to soil quality through compaction
and contamination of soil. On that basis the impact magnitude is medium. The receptor sensitivity is assessed
to be low in most cases, but the adjacent agricultural land at some subprojects is assessed to be of moderate
sensitivity. The impact significance is thus assessed to be moderate, before mitigation.
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Table 5.8 Assessment of Impact of Soil Quality

Impact Impact of Soil Quality
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

These impacts will be mitigated through the following means:

e Timing construction activities in the dry season to minimize erosion and wash out.

e Only strip topsoil when required.

e Avoid stripping of topsoil, excavation and access road construction to be carried out in dry season to
minimize erosion and run-off.
Store topsoil appropriately for reapplication.
Store fuel and any hazardous materials appropriately to minimize risk of spills.

¢ Refuel on non-permeable surfaces and have spill containment material at the ready to minimize risk
of pollution.

¢ Avoid storage of waste materials on agricultural land.

e During dewatering of construction site, discharge to the downstream of the drainage system and avoid
discharge to adjacent agricultural land.

e Limit duration of storage of waste material at construction sites to reduce impact to soil at
temporary storage site.

Residual Impact

With appropriate mitigation the impact can be reduced to minor. Avoiding storage of waste materials on
agricultural land will reduce the receptor sensitivity to low. Ensuring that duration of storage of waste materials
is reduced before final disposal, will reduce significantly the risk of long-term impacts to soil at the temporary
storage sites. Timing construction to the dry season will minimize erosion risk during heavy rainfalls and
risk of wash outs of pollutants. Storing and reapplication of topsoil will reduce the duration of impacts to topsoil.

5.3.3 Impact of Surface Water and Groundwater

Impacts to surface water and groundwater may occur through construction works in and near water bodies,
earthworks, and disposal of construction solid and liquid wastes. Construction activity in the river such as
concrete block dumping, reinstate Ghats, build new jetties, pilling for bridges, dewatering, excavation for
approach and discharge channel may cause accidental spills, waste disposal into the river, and may increase
the water turbidity. Consequently, these will degrade the water quality of the river. During heavy rainfall,
surface runoff from the stockpiles of excavated sediments and waste material can pollute adjacent
waterbodies. During the excavation of ponds, lack of accessibility to the ponds may limit the local communities
in their water use.

The sensitivity factors include the extent to which the water resource plays a role in the ecosystem and
supports biodiversity and the extent to which the water resource provides a use for the local communities (e.g.
for drinking water, agriculture, washing/bathing, or as water way). The impact scale or intensity related to
impacts to surface water and groundwater depend on the degree to which the quality changes compared with
baseline and can revert back with mitigation. An impact of minor scale may cause insignificant change to the
surface water and groundwater quality, where the effect is within normal range of natural variation, and
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an impact of high scale is significant deterioration of the surface water and groundwater, where the quality
standards are exceeded continually.

Sources of Impact

Impact to surface water and groundwater in the subprojects can result from the following activities:

Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste, dump granual fill to form even sloping shoreline, place concrete blockwork above and below
waterline, dump concrete blocks for rubble mound toe, reinstate Ghats, built new jetties.

Subproject 2: Construct jetty in front of shore.

Subproject 3: Clear water hyacinth, and solid waste from Khal and dispose, re- excavate
sediment from Khal and dispose, earthworks to form Khal cross section, lining of banks of the Khal,
construction of box drain at upstream end, construction of gross pollutant and silt trap upstream of
Khal, site clearance and demolition of existing drains and disposal of waste, breaking up road surface,
and additional excavation to widen drains and disposal of waste, and pumping out of drainage water
entering the construction site.

Subproject 4: Clear water hyacinth, and solid waste from Khal and dispose, re- excavate
sediment from Khal and dispose, earthworks to form Khal cross section, lining of banks of the Khal,
construction of box drain at upstream end, construction of gross pollutant and silt trap upstream of
Khal, site clearance and demolition of existing drains and disposal of waste, breaking up road surface,
and additional excavation to widen drains and disposal of waste, and pumping out of drainage water
entering the construction site.

Subproject 5: Excavation pit for pumping station/gate structure and disposal of waste, dewatering
of pit to allow construction, piling of foundation, construction of reinforced concrete PS/gate structure,
backfilling and reinstatement around structures, excavate approach and discharge channel and
dispose of waste, placing of concrete blocks for erosion protection up and downstream, provide
temporary road crossing across construction site, demolition of old gate structure and disposal of
waste.

Subproject 6: Excavation pit for pumping station/gate structure and disposal of waste, dewatering
of pit to allow construction, piling of foundation, construction of reinforced concrete PS/gate structure,
backfilling and reinstatement around structures, excavate approach and discharge channel and
dispose of waste, placing of concrete blocks for erosion protection up and downstream, provide
temporary road crossing across construction site, demolition of old gate structure and disposal of
waste

Subproject 7: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate
sediment from Khal and dispose, earthworks to form Khal cross section, lining of banks of the Khal,
construction of piled box drain and boardwalk/path, and construction of bridges.

Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavate sediment
from ponds and dispose, lining of banks of the ponds, Construction of Ghats and handrails.

Assessment of Impact

The scale/intensity of impacts to surface and groundwater resulting from sedimentation from work in and near
water bodies, accidental spills and waste disposal, and surface runoffs from the construction sites is assessed
to be a moderate deterioration of the existing environment where the affected environment is altered, however,
function and process continue. Surface water quality be impacted constituting a perceptible change from the
baseline conditions, but any damage is reversible and likely to easily revert back to earlier stage with mitigation.
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The spatial extent of the negative impact to surface and groundwater quality resulting from the construction
activities occur at the subproject sites and the immediate vicinity of the subproject sites including the water
bodies near the construction sites and the where the storage areas will be located. On that basis these are
assessed to be site/local.

The potential impact to surface and groundwater during construction is assessed to be medium term during
the construction phase.

The receptor sensitivity is assessed to be low for the Khals and moderate for the ponds and Ruspha river. The
ponds provide use for the local communities for washing/bathing and aquaculture and supports biodiversity.
The Rupsha river provides use as water way and supports biodiversity, but the impact zone is limited in extent
and in already highly modified areas along the embankments. The Khals primarily provides use as drainage
and only supports highly modified habitats with very low biodiversity value.

Based on the assessment the scale and intensity of the impact to surface water and groundwater will be
moderate, in spatial extent be limited to the immediate vicinity of the sites, and the duration be medium during
construction. On that basis the impact magnitude is low. The receptor sensitivity is assessed to be moderate
in case of the ponds and the Rupsha river, while the Khals are assessed to be low. The impact
Significance is thus assessed to be minor before mitigation.

Table 5.9 Assessment of Impact of Surface Water and Ground Water Quality

Impact Impact to Surface Water and Ground Water Quality
Scalelintensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

These impacts will be mitigated through the following means:

e Timing construction activities in the dry season to minimize wash out.

e Store fuel and any hazardous materials appropriately to minimize risk of spills.
o Refuel on non-permeable surface and have spill containment material at the ready to minimize risk

of pollution.

e Waste disposal in the rivers or other water bodies should be prohibited.
e Sand stockpiles stored on construction sites should be completely covered with tarpaulins when not
in use to avoid material eroding during a rain event causing siltation of the drainage system.
e For the subprojects constructing in the water, use of silt screens hanging from floats in the water
column will contain stirred up sediment and prevent it from traveling downstream.

Residual Impact

With appropriate mitigation the impact will be minor. Avoiding construction and excavation works in the rainy
season will reduce surface runoff from construction sites significantly. Use of silt screens and coverage of
sand stockpile will reduce sedimentation. Prohibiting construction waste disposal in water bodies will reduce
risk of contamination of water bodies.
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5.3.4 Impact of Land Use and Land Cover of Khulna

Impacts to land use and land cover may occur primarily through clearance of sites to prepare for construction,
at sites used temporarily during construction, and at the proposed relocation site. Clearance of sites and
demolishing existing structures may reduce vegetation cover and restrict current land use. The relocation
of businesses to temporary stalls or to permanent relocation sites will create pressure on the existing land use
of the proposed relocation sites. Various subproject activities such as walkway construction will reduce earth
surface. In general, due to subproject implementation activities, there will be land use conversion of minor areas
where land use will be converted from current use to drainage, flood and erosion protection infrastructure use.
Changes to land use and land cover may be temporary or permanent.

The sensitivity factors include whether the current land use or land cover is of importance to the communities,
businesses, or other users, their degree of dependence on land use or land cover, and whether the changes
would impact land use classification. Where current land use is not of relevant use to communities,
businesses, or other users it is of low sensitivity, where land use is of local use, but there is no major
dependence it is of medium sensitivity, where it is of use and major dependence of local people or the
change require land use reclassification the sensitivity is high. An impact of minor scale is a subtle change
over a wider area or a noticeable change over a small area, and impact of medium scale is a noticeable
change over a wide area or a clearly evident negative change over a small area, and an impact of high scale
is a clearly evident negative change of land cover or land use over a larger area.

Sources of Impact

Impacts to land use and land cover of the subprojects may result from the following activities:

e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste.

e Subproject 2: Clearance of site and demolish existing structures and disposal of waste.

e Subproject 3: Clearance of site and disposal of waste.

e Subproject 4: Clearance of site and disposal of waste

e Subproject 5: Clearance of site and disposal of waste.

e Subproject 6: Site Clearance of site and disposal of waste.

e Subproject 7: Site Clearance of site and disposal of waste.

e Subproject 8: Site clearance of land adjacent to ponds (where necessary) and isolate/divert
drainage outlet away from ponds

Assessment of Impact

The impact scale/intensity of land use and land cover impacts resulting from the construction activities is
assessed to be minor to moderate as the land use and land cover changes resulting from the subproject

implementation represents a noticeable change in character of land use, which may be reversible or clearly
evident changes over minor areas.

The spatial extent of the negative impact to land use and land cover quality resulting from the construction
activities occur at the subproject sites during clearance of site for construction and in the immediate vicinity of

the subproject sites. On that basis these are assessed to be site/local.

The potential impact to land use and land cover is medium term for temporary impacts during the construction
phase and long term for impacts that last beyond the construction phase.
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The receptor sensitivity is assessed to be moderate as the current land use and land cover are of local use
to communities, businesses, and other users, but without major dependencies on current land use and land
cover.

Based on the assessment the scale and intensity of the impact to land use and land cover will be minor to
moderate, in spatial extent be limited to the immediate vicinity of the sites, and the duration be long term
for subprojects that convert current land use permanently and medium at other subprojects where impacts are
limited to the construction phase. On that basis the impact magnitude is medium. The receptor sensitivity is
assessed to be moderate as the current land use and land cover are of local use to communities, businesses,
etc. The impact significance is thus assessed to be minor to moderate before mitigation.

Table 5.10 Assessment of Impact of Land Use and Land Cover

Impact Impact to Land Use and Land Cover
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

These impacts will be mitigated through the following means:

e Restrict construction activities to take place only on allotted land.

¢ Negotiate and agree any temporary use of land outside construction area with current users.

e  Only strip topsoil when required.

e Store topsoil appropriately for reapplication.

e Avoid storage of waste materials on agricultural land.

e Restore land used temporarily during construction to previous or better state.

e Landscaping, as included in a number of subprojects, to reestablish and improve land cover
following construction.

e Compensate land users that are adversely impacted by land use change by offering comparable or
better relocation site (included in the RFP and under the assessment of physical and economic
displacement).

Residual Impact

With appropriate mitigation land use and land cover changes can be restricted to areas where it is necessary
and part of the subproject scope. Restoration and landscaping will ensure that land use and land cover can
return to their previous state or better. For most subprojects it may be possible to reduce the impact significance
of some subprojects to minor. However, there is still cases where there is dependency on current land use,
which should be appropriately compensated through the resettlement/compensation mechanism to mitigate
any adverse impacts of land use changes to current users.

5.3.5 Impact of Air Quality of Khulna

Impacts to air quality will result from the introduction of fine particles, dust, and particulate matter to the ambient
air and emissions of SOx and NOx due to the use of combustible fuel in construction. Significant earthworks
will be undertaken to implement the subprojects such as the construction of public paths/semi-paved areas and
boardwalks, reinstate Khal cross-section, temporary road crossing construction site, reinstatement of road,
and raising of land above flood level. These activities will constitute a perceptible change of the ambient air

quality, mainly as particulate matter or dust particles may increase in the air. Also due to the frequent movement
Page | 178



Environmental Impact Assessment (EIA) Report CCAUD, KCC
of construction vehicles and use of various construction equipment to construct bridges, piling of foundation,
demolition of the old gate structure, construction of the market building will increase the gaseous substances
in the ambient air quality.

The sensitivity factors include presence of human and ecological receptors in close vicinity of the subproject,
the density of the settlements, and the biodiversity value of ecological receptors. Presence of particular
sensitive receptors such as hospitals and schools in the immediate vicinity of the subproject will also contribute
to the sensitivity. The impact scale or intensity related to impacts on air quality depends on the degree to
which the quality parameters related to the level of concentration of dust and gaseous substances changes
compared with baseline and can revert back with mitigation. An impact of minor scale may cause
insignificant change to the air quality, where the effect is within normal range of natural variation, whereas an
impact of moderate scale may cause moderate deterioration where the affected environment is altered but
likely to easily revert back to earlier stage with mitigation. And an impact of high scale is significant deterioration
of the air quality, where the quality standards are exceeded continually.

Sources of Impact

Impact to air quality in the subprojects can result from the following activities:

e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of waste,
reinstate Ghats, built new jetties, and built waiting sheds.

e Subproject 2: Clearance of site and demolish existing structures and disposal of waste, raise the
land to above recommended flood level, construct 2 storied terminal building (incl. piling) for tourist
related business, construct jetty in front of shore, construct amphitheater, install seating/shading,
install septic tank & piped water supply & power supply, and construction of foot paths.

e Subproject 3: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate sediment
from Khal and dispose, earthworks to form Khal cross section, construction of public path and
boardwalk along Khal, installation of seats/benches, solar lights and pavilions, kiosks along banks,
pumping out of drainage water entering the construction site, backfilling and road reinstatement where
required.

e Subproject 4: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate sediment
from Khal and dispose, earthworks to form Khal cross section, construction of public path and
boardwalk along Khal, installation of seats/benches, solar lights and pavilions, kiosks along banks,
pumping out of drainage water entering the construction site, backfilling and road reinstatement where
required.

e Subproject 5: Site clearance and dewatering of pit to allow construction, piling of foundation,
construction of reinforced concrete PS/gate structure, backfilling and reinstatement around structures,
construct operator room and house for operator, provide temporary road crossing across construction
site, demolition of old gate structure and disposal of waste, construction of new bridge and reinstate
road, and remove temporary road crossing.

e Subproject 6: Site clearance and demolition of houses, dewatering of pit to allow construction,
piling of foundation, construction of reinforced concrete PS/gate structure, backfilling and reinstatement
around structures, construct operator room and house for operator, provide temporary road crossing
across construction site, demolition of old gate structure and disposal of waste, construction of new
bridge and reinstate road, and remove temporary road crossing.

e Subproject 7: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate sediment
from Khal and dispose, earthworks to reinstate Khal cross section, construction of piled box drain
and boardwalk/path, installation of seats/benches, solar lights and pavilions, kiosks along banks, and
construction of bridges.

- Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavate sediment from
ponds and dispose, site clearance of land adjacent to ponds (where necessary), construction of public
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paths/semi paved areas and boardwalks, construction of Ghats and handrails, installation of
seats/benches, solar lights and pavilions, along banks, installation of public toilets/changing
rooms/including septic tank & water supply, and construction of kiosks/shops.

Assessment of Impact

The scale and intensity of emission of dust and pollutants and their introduction into ambient air resulting from
the construction activities is assessed to be a moderate deterioration of the existing environment where the
affected environment is altered, however, function and process continue. Air quality may be impacted due to
frequent vehicle movement, operation of vehicles and machinery, and associated construction works and
constituting a perceptible change from the baseline conditions, but the damage is assessed to be reversible,
rather than pollution of air quality in the subproject areas. The risk of air pollution impacting receptors is higher
for subprojects where residences are located near the construction sites. The CAMS-9 data of DoE reveals that
the air quality of the city for parameters PM1o and PM2s exceed the standards during the dry season.

The spatial extent of the negative impact to air quality resulting from the construction activities occurs at the
subproject sites and the immediate vicinity of the subproject sites. On that basis these are assessed to be
site/local.

The potential impact on air quality at the construction sites during construction is assessed to be
medium-term and during the construction phase. The emissions of dust particles and pollutants could be high
enough if the appropriate measures cannot be adopted such as regular water spraying at construction sites
and stockpiles of earth materials and the use of new and updated machinery.

The overall receptor sensitivity is assessed to be moderate to high as the subprojects are located in
urban or peri-urban areas where the existing air quality is prone to be stressed, and sensitive to changes in
quality.

Based on the assessment the scale and intensity of the impact to air will be moderate, in spatial extent be
limited to the immediate vicinity of the sites, and the duration be medium. On that basis the impact magnitude
is low. The receptor sensitivity is assessed to be moderate to high depending on the distance to human
receptors of the construction sites. The impact significance is thus assessed to be minor, before

mitigation.

Table 5.11 Assessment of Impact of Air Quality

Impact Impact of Air Quality
Scalelintensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

These impacts will be mitigated through the following means:
e Provide water spray vehicles to regularly water the unpaved ground, storage piles and other areas

where airborne dust may originate.

e Trucks/vehicles carrying dry construction material to be covered with tarpaulins or other suitable
cover. Open load carrying dry construction material / potentially dust producing materials shall have

properly fitting side and tailboards.
e Clean and maintain access roads.
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e Plan sites to keep stockpiling of soils and sand, plant and machinery away from the densely
populated residential areas and sensitive receptors.

e All excavated soil should be transported as soon as possible to the sites for reuse or disposal.

e Use temporary barriers / dust screens to control dust around the construction sites near residential
areas.

e Minimize time that excavations and exposed soil are left open/exposed, backfill asap, and transport
excavated soil as soon as possible to the sites for reuse or disposal.

e Use new/properly maintained machinery and vehicles to reduce air emissions.

o Use grid electricity as power source and to the extent possible restrict use of diesel generators to
emergencies and power back-up.

e No burning of debris, construction waste, vegetation or other materials should be allowed at the
sites.

Residual Impact
With the implementation of the above mitigation measures the residual impacts to air quality is assessed to
be minor.

5.3.6 Impact of Ambient Noise of Khulna

Impacts to ambient noise levels may occur due to the various construction activities such as the reinstatement
of Ghats, construction of new jetties, pilling activities, bridge construction, installation of sheet piles,
construction of the multi-story buildings, demolition of existing structures, excavations, gross pollutant, and
sediment traps construction, etc. Due to the frequent movement of construction vehicles and use of
construction machinery and equipment will increase noise levels. Ambient noise levels are assessed with
respect to the GoB ambient noise standards (ECR, Schedule 4) which specifies the standard in dBA
for daytime and night time in different types of areas including silent, residential, commercial, industrial, or
mixed zones.

The sensitivity factors include the presence of human and faunal receptors in close vicinity of the subprojects.
As the subprojects are located in urban or peri-urban areas, the sensitivity is mainly determined through the
use of the area and the associated noise standards as determined in the GoB ambient noise standards with
industrial area as the least sensitive area and Government designated silent zones as the most sensitive.
Presence of particularly sensitive receptors such as hospitals and schools in the immediate vicinity of the
subproject will contribute to the sensitivity. The criteria for determining impact scale/intensity are whether the
predicted noise level will exceed the relevant limit/threshold, the change compared with baseline and the
duration of the exposure to elevated noise levels. An impact of minor scale may cause no or only limited
exceedance of the standard and the noise levels are within the normal range of variation, whereas an impact
of moderate scale may cause moderate exceedance of the standard in the medium term. And an impact of
high scale is significant increase of the noise level, where the noise standards are exceeded continually.

Sources of Impact

Impacts to the noise level of the subprojects may result from the following activities:
e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste, reinstate Ghats, built new jetties, and built waiting sheds.

e Subproject 2: Clearance of site and demolish existing structures and disposal of waste, raise the land
to above recommended flood level, construct 2-storey terminal building (incl. piling) for tourist related
business, construct jetty in front of shore, construct amphitheater, install seating/shading, install septic
tank & piped water supply & power supply, and construction of foot paths.

e Subproject 3: Drainage reserve, clear water hyacinth, and solid waste from Khal and dispose, re-
excavate sediment from Khal and dispose, construction of box drain at upstream end, construction
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of gross pollutant and silt trap upstream of Khal, construction of public path and boardwalk along Khal,
installation of seats/benches, solar lights and pavilions, kiosks along banks, construct gross pollutant
and sediment traps, pumping out of drainage water entering the construction site, and backfilling and
road reinstatement where required.

e Subproject 4: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate sediment
from Khal and dispose, earthworks to form Khal cross section, construction of box drain at
upstream end, construction of gross pollutant and silt trap upstream of Khal, construction of public path
and boardwalk along Khal, installation of seats/benches, solar lights and pavilions, kiosks along banks,
construct gross pollutant and sediment traps, pumping out of drainage water entering the construction
site, and backfilling and road reinstatement where required.

e Subproject 5: Removal of temporary obstacles in drainage reserve, clear water hyacinth, and solid
waste from Khal and dispose, re-excavate sediment from Khal and dispose, earthworks to form Khal
cross section, construction of box drain at upstream end, construction of gross pollutant and silt
trap upstream of Khal, construction of public path and boardwalk along Khal, installation of
seats/benches, solar lights and pavilions, kiosks along banks, construct gross pollutant and sediment
traps, pumping out of drainage water entering the construction site, and backfiling and road
reinstatement where required.

e Subproject 6: Site clearance and demolition of houses, install sheet pile as anti- seepage screen,
excavation pit for pumping station/gate structure and disposal of waste, dewatering of pit to allow
construction, piling of foundation, construction of reinforced concrete PS/gate structure, backfilling
and reinstatement around structures, construct operator room and house for operator, excavate
approach and discharge channel and dispose of waste, provide temporary road crossing across
construction site, demolition of old gate structure and disposal of waste, construction of new bridge and
reinstate road, and Remove temporary road crossing.

e Subproject 7: Removal of temporary obstacles in drainage reserve, clear water hyacint, and solid waste
from Khal and dispose, re-excavate sediment from Khal and dispose, earthworks to reinstate Khal
cross section, construction of piled box drain and boardwalk/path, construction of gross pollutant and
silt trap at outlet to Khal, installation of seats/benches, solar lights and pavilions, kiosks along banks,
and construction of bridges.

e Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavate sediment from
ponds and dispose, site clearance of land adjacent to ponds (where necessary), construction of public
paths/semi paved areas and boardwalks, construction of Ghats and handrails, installation of
seats/benches, solar lights and pavilions, along banks, installation of public toilets/changing
rooms/including septic tank & water supply, and construction of kiosks/shops.

Assessment of Impact

The scale and intensity of noise pollution or increased noise levels resulting from the construction
activities is assessed to be a moderate deterioration of the existing environment where the affected
environment is altered, however, function and process continue. Ambient noise levels may be impacted due
to frequent vehicle movement, operation of vehicles and machinery, and associated construction works and
constituting a perceptible change from the baseline conditions. The exceedance of noise levels or noise
pollution could be high especially during activities such as piling and demolition of existing structures. The
risk of increased noise levels impacting receptors is higher for subprojects where residences are located
near the construction sites. The study on “Status of Noise Pollution in Khulna City” shows that the existing
noise level varies from morning to night and the existing ambient noise levels are higher than the levels
specified in ECR 1997.

The spatial extent of the negative impact to noise levels resulting from the construction activities occurs at
the subproject sites and the immediate vicinity of the subproject sites. On that basis these are assessed
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to be site/local. The potential impact on noise levels at the construction sites during construction is assessed
to be medium-term and during the construction phase.

The overall receptor sensitivity is assessed to be moderate to high as the subprojects are located in
urban or peri-urban areas where the existing noise quality is prone to be stressed, and sensitive to changes
in quality. The receptors of this impact are mainly the adjacent community including Ghat, market and
road users, and the workers. A few sensitive receptors (Mosque, Crematorium, School, Orphanage, etc.) are
also identified which might be impacted due to the exceedance of noise levels in comparison with the baseline
conditions. Based on the assessment the scale and intensity of the impact to noise will be moderate, in spatial
extent be limited to the immediate vicinity of the sites, and the duration be medium. On that basis the impact
magnitude is low. The receptor sensitivity is assessed to be moderate to high depending on the distance to
human receptors of the construction sites. The impact significance is thus assessed to be minor before
mitigation.

Table 5.12 Assessment of Impact of Noise Level

Impact Impact of Noise Level
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures Suggested

These impacts will be mitigated through the following means:
e Construction activity near residential areas should be scheduled in daytime only, and noisy
equipment should be prohibited from night operation.
Where possible, site noisy activities away from residences and sensitive receptors.
Provide advance warning to the community on timing of noisy activities.
All powered mechanical equipment used in the works should be effectively sound reduced.
Select equipment with consideration of having lowest noise levels and ensure equipment are regularly
maintained to keep such levels during its operation.
Ensure mobile/temporary noise barriers, acoustic screens, enclosures are available for
construction sites and excavations in populated areas.
e The use of ear plugs, or ear muffles should be ensured for the construction workers, supervisors
& engineers.

Residual Impact

With the implementation of the above mitigation measures the residual impacts to noise level is assessed to
be minor. Avoiding construction activities at night-time will reduce the impacts to noise quality significantly. Use
of new & modern machinery will reduce noise pollution. Use of temporary noise barriers, or acoustic
screens surrounding the construction sites will reduce risk of noise pollution.

5.3.7 Traffic Congestion in Construction Sites

The construction activities will lead to an increase in traffic loads. Transport of construction materials and
construction waste will increase vehicular traffic and thus congestion. Construction activities will take place
along existing roads during construction of the drainage system. At present, traffic congestion is a common
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phenomenon in Khulna and traffic volumes are increasing. The sensitivity factors for the impacts associated
with traffic include the significance of the thoroughfare for local traffic, presence of detour roads, current traffic
volumes and types where pedestrian traffic is more susceptible to construction traffic, and the density of
settlements in close vicinity of the subproject. The presence of particularly sensitive receptors such as hospitals,
religious facilities, and schools near the subproject will also contribute to the sensitivity. The impact scale or
intensity related to traffic depends on the degree of increased traffic congestions through increased volumes
and blockage of road lanes. An impact of minor scale may cause insignificant change to the traffic volumes and
not block any thoroughfares, whereas an impact of moderate scale may cause moderate alteration by
increasing volumes or blocking lanes for a period. An impact of high scale significantly increases traffic volumes
and block thoroughfares for longer periods.

Sources of Impacts

Impacts to the traffic of the subprojects may result from the following activities:

Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste, reinstate Ghats, built new jetties, and built waiting sheds.

Subproject 2: Clearance of site and demolish existing structures and disposal of waste, raise the
land to above recommended flood level, construct 2-storey terminal building (incl. piling) for tourist
related business, construct jetty in front of shore, construct amphitheater, install seating/shading, install
septic tank & piped water supply & power supply, construction of foot paths.

Subproject 3: Clear water hyacinth, re-excavate sediment from drain and dispose, earthworks,
construction of box drain at upstream end, construction of gross pollutant and silt trap upstream of
drain, installation of seats/benches, solar lights and pavilions, kiosks along banks, site clearance and
demolition of existing drains and disposal of waste, breaking up road surface, and additional excavation
to widen drains and disposal of waste, diversion of existing services (water supply & power) where
required, provide temporary access across construction site to buildings, construct new box drain and
culverts, construct gross pollutant and sediment traps, and backfilling and road reinstatement where
required.

Subproject 4: Demolition of temporary buildings in drainage reserve, clear water hyacinth, and
solid waste from Khal and dispose, re-excavate sediment from Khal and dispose, earthworks to
form Khal cross section, lining of banks of the Khal, construction of box drain at upstream end,
construction of gross pollutant and silt trap upstream of Khal, construction of public path and
boardwalk along Khal, installation of seats/benches, solar lights and pavilions, kiosks along banks,
site clearance and demolition of existing drains and disposal of waste, breaking up road surface, and
additional excavation to widen drains and disposal of waste, diversion of existing services (water supply
& power) where required, provide temporary access across construction site to buildings, construct
new box drain and culverts, construct gross pollutant and sediment traps, and backfilling and road
reinstatement where required.

Subproject 5: Site clearance and demolition of houses, install sheet pile as anti- seepage
screen, excavation pit for pumping station/gate structure and disposal of waste, piling of foundation,
construction of reinforced concrete PS/gate structure, backfilling and reinstatement around structures,
install screens, stop logs, gates, install pumps with controls, install lifting crane for maintenance of
pumps, excavate approach and discharge channel and dispose of waste, provide temporary road
crossing across construction site, demolition of old gate structure and disposal of waste, construction
of new bridge and reinstate road, and remove temporary road crossing.

Subproject 6: Site clearance and demolition of houses, install sheet pile as anti- seepage
screen, excavation pit for pumping station/gate structure and disposal of waste, piling of foundation,
construction of reinforced concrete PS/gate structure, backfilling and reinstatement around structures,
install screens, stop logs, gates, install pumps with controls, install lifting crane for maintenance of
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pumps, excavate approach and discharge channel and dispose of waste, provide temporary road
crossing across construction site, demolition of old gate structure and disposal of waste, construction
of new bridge and reinstate road, and remove temporary road crossing.

e Subproject 7: Demolition of temporary buildings in drainage reserve, clear water hyacinth, and
solid waste from Khal and dispose, re-excavate sediment from Khal and dispose, earthworks to
reinstate Khal cross section, lining of banks of the Khal, construction of piled box drain and
boardwalk/path, construction of gross pollutant and silt trap at outlet to Khal, installation of
seats/benches, solar lights and pavilions, kiosks along banks, and construction of bridges.

e Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavate sediment from
ponds and dispose, lining of banks of the ponds, site clearance of land adjacent to ponds (where
necessary), construction of public paths/semi paved areas and boardwalks, isolate/divert drainage
outlet away from ponds, construction of Ghats and handrails, installation of seats/benches, solar lights
and pavilions, along banks, installation of public toilets/changing rooms/including septic tank & water
supply, and construction of kiosks/shops.

Assessment of Potential Traffic Impact

The scale and intensity of potential traffic impacts resulting from the construction activities is assessed to be a
moderate alteration of the existing traffic systems, where function and process continue. Traffic system may be
impacted due to increased traffic flows and temporary disturbance of traffic at construction sites and at
temporary relocation sites. The change constitutes a perceptible change from the baseline conditions, but
the alteration is reversible, rather than a permanent change to traffic systems. The disturbance of traffic is
limited to the construction phase, and thus there is no permanent alteration of the traffic system.

The spatial extent of the traffic disturbance resulting from the construction activities occur at the subproject
sites and the immediate vicinity of the subproject sites where the storage areas, final disposal sites and
construction camps will be located. On that basis these are assessed to be site/local.

The potential disturbance of traffic flows during the construction is assessed to be medium term and last
during the construction phase. The construction activities do not have the potential to create long term
impacts to the traffic system as the disturbance is temporary during the construction phase.

The overall receptor sensitivity is assessed to be moderate as the subprojects are located in urban or
peri-urban areas and where the traffic system is prone to be stressed due to increasing trends of vehicles in
the city area and sensitive to alterations such as sudden traffic congestion. The sensitivity of the traffic system
is considered to be high in the Rupsha area where the road is the main access to Rupsha Ghat.

Based on the assessment the scale and intensity of the impact to traffic will be minor to moderate, in spatial
extent be limited to the immediate vicinity of the sites, and the duration be medium as the disturbance of
traffic will be limited to the construction phase. On that basis the impact magnitude is medium. The receptor
sensitivity is assessed to be medium in most cases. The impact significance is thus assessed to be minor to
moderate before mitigation.

Table 5.13 Assessment of Disturbance of Traffic

Impact Impact of Disturbance of Traffic
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High
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Mitigation Measures

These impacts will be mitigated through the following means:

e Develop a traffic management plan to improve traffic flow and ensure routes for vehicles are not
blocked and signage is provided to reduce speeds and show drivers in advance of any changes to
road surface or traffic direction and detour directions.

e Plan construction program to minimize interference especially at busy sites such as markets, e.g.
contractor to open trench equivalent to one-day’s work at any one time and cover the trenches at night
for safety and to provide access to properties.

e Plan construction to minimize the area and period of road occupation/ closure, minimize haul
distances, and avoid concentration of construction vehicles.

e Provide prior notices to local residents on the road occupation / closure through sign boards and
mass media.

o Where risks occur given changes to traffic lanes or lane closure, provide additional lighting to allow
visibility of the changes at night.

o Adequate pedestrian and vehicular access to enter buildings and properties across any open trenches
ensured, particularly commercial premises during open hours.

¢ Maintain uninterrupted traffic access by keeping at least one lane open.

e Ensure daily access to properties along the construction sites.

e Ensure that all construction vehicles follow speed limits on the construction sites and on public
roads

¢ Provide adequate signage, barriers, and flag persons for traffic control and detours and avoid vehicles
mistakenly entering the sites.

e Fit audible warning devices in all vehicles to alert during reversing.

¢ Maintain all existing roads in traffic worthy condition ensuring maintenance of uninterrupted movement
of traffic.

e Temporary crossings (e.g. subproject 6, 7, and 8) to be constructed and maintained (including dust
control) during the construction period.

¢ Repair the damaged local roads to their original condition after project completion.

Residual Impact

With the implementation of the above mitigation measures the residual impacts of traffic is assessed to be
minor. Minimizing haul distances will reduce the disturbance of traffic significantly. Also ensuring adequate
signage, barriers, and flag persons will reduce the impact of traffic systems.

5.3.8 Solid Waste Generation at KCC Construction Area

Waste generated from cleaning, excavation and demolition works, construction camps, and various
construction activities may have impacts on soil or adjacent agricultural land, waterbodies, create odour or
nuisance and constitute a health risk of the adjacent community. The solid waste will be generated from
clearance of sites and demolishing of existing structures, clearing of water hyacinth, and associated waste
from Khals, including excavated sediment, as construction waste from construction activities. The receptors
are adjacent communities including residences, market and Ghat users, the Rupsha and Mayur river, and
adjacent agricultural lands and soil. The soil quality of the storage site and discharge point and its adjacent
area may be contaminated or polluted due to the improper or haphazard handling and disposal of waste.
During heavy rainfall, surface runoff from the stockpiles of excavated sediments and waste material can pollute
adjacent waterbodies.
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The sensitivity factors include whether the impacted soil and water supports biodiversity and/or agriculture and
the extent to which these are dependent on the quality of the soil and water. The sensitivity factors include
presence of human and ecological receptors in close vicinity of the temporary and final disposal sites, the
density of the population prone to be stressed, and the biodiversity value of ecological receptors. The impact
scale/intensity are determined by the quantity and quality of the solid waste generated.

Sources of Impacts of Solid Waste

Impacts of solid waste to the adjacent environment may result from the following activities:

e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal

of waste, reinstate Ghats, and built new jetties.

e Subproject 2: Clearance of site and disposal of waste, construct 2-storey terminal building (incl.
piling) for tourist related business, construct jetty in front of shore, construct amphitheater, install
septic tank & piped water supply & power supply, and construction of foot paths.

e Subproject 3 and 4 : Clear water hyacinth, and solid waste from Khal and dispose, re-excavate
sediment from Khal and dispose, earthworks to form Khal cross section, lining of banks of the
Khal, construction of box drain at upstream end, construction of gross pollutant and silt trap upstream
of Khal, construction of public path and boardwalk along Khal, installation of seats/benches, solar
lights and pavilions, kiosks along banks, site clearance and demolition of existing drains and disposal
of waste, breaking up road surface, and additional excavation to widen drains and disposal of waste,
construct new box drain and culverts, construct gross pollutant and sediment traps, backfilling and
road reinstatement where required.

e Subproject 5 and 6: Site clearance and excavation pit for pumping station/gate structure and
disposal of waste, piling of foundation, construction of reinforced concrete PS/gate structure,
backfilling and reinstatement around structures, construct operator room and house for operator,
excavate approach and discharge channel and dispose of waste, provide temporary road crossing
across construction site, demolition of old gate structure and disposal of waste, construction of new
bridge and reinstate road, and remove temporary road crossing.

e Subproject 7: Clear water hyacinth, and solid waste from Khal and dispose, re-excavate sediment
from Khal and dispose, earthworks to reinstate Khal cross section, lining of banks of the Khal,
construction of piled box drain and boardwalk/path, construction of gross pollutant and silt trap at
outlet to Khal, installation of seats/benches, solar lights and pavilions, kiosks along banks, and
construction of bridges.

e Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavate sediment from
ponds and dispose, lining of banks of the ponds, site clearance of land adjacent to ponds (where
necessary), construction of public paths/semi paved areas and boardwalks, isolate/divert drainage
outlet away from ponds, construction of Ghats and hand rails, and installation of public toilets/changing
rooms/including septic tank & water supply.

Assessment of Impacts of Solid Waste

The scale and intensity of potential impacts on environmental quality due to solid waste resulting from the
construction activities is assessed to be a moderate deterioration of the existing environment where the
affected environment is altered, however, function and process continue. Solid waste may affect the
environmental quality through the improper or haphazard storage of waste materials in the storage areas and
constituting a perceptible change from the baseline conditions, but the damage is assessed to be reversible,
rather than a permanent damage to environmental quality in the subproject areas. Risk of permanent
contamination of soil and water is assessed to be low as the duration of the temporary storage of waste
materials is expected to be low.
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e Demolition waste generated from clearance of site

etc.

Removed existing road surfaces
Construction wastes

Dredged and excavated sediments from Khals
Removed water hyacinths from Khals
Hazardous waste including used oil, hydraulic fluids, waste fuel, lubricants and grease, paints,

The following main types of waste will be generated by the subprojects:

¢ Municipal solid waste produced by the construction workers and dumped municipal solid waste
excavated from drains and Khals.

Of the above types of waste, the sediments and water hyacinths are anticipated to be generated in
significant quantities and be associated with potential quality issues and are therefore assessed in more
detail. Where existing road surface is removed it should not be dumped or landfilled but be prepared and
re-used where appropriate. Demolished concrete can be crushed and reused e.g. as aggregate for
blinding of concrete structure, in base layer, or as gravel substitute. The estimated amounts of concrete,
bricks, ferrous metals, and other wastes are summarized in the Table 5.14 below.

Table 5.14 Estimated amounts of Concrete, Bricks, Ferrous Metals and Other Waste

drains and 120 m? of pucca
structure

structure

710 m?® from
existing drainage
pipes

Subproject Type of Waste Estimated Reuse / recycling Disposal
Quantity option option
Subproject 1 Concrete from jetty 15.3m3 Crushed concrete can Can be
Volume of Jetty= be reused as fill disposed of at a
(Area*Thickness)=(34m3*0.45m) material Crushed designated site
concrete can be by KCC
reused as aggregate
for blinding of
concrete structure, in
base layer, or as
gravel substitute.
Other waste such as wood, Negligible, not Can be reused by the Not required
bamboo, and tin etc. from identified shop owner/ jetty
demolition of 6 temporary jetties owners for
and 60 m? katcha structures construction Used as
firewood
(bamboo)
Subproject 2 Concrete and bricks from 39.256m? Bricks can be cleaned Can be
demolition of and reused in disposed of at a
30 m?toilet structure with concrete construction designated site
floor and roof Crushed bricks and by KCC
concrete can be
reused as fill material
Crushed concrete can
be reused as
aggregate for blinding
of concrete structure,
in base layer, or as
gravel substitute.
Other waste such as wood, Negligible, not Can be reused by the Not required
bamboo, and tin etc. from identified business operators or
demolition of 4 temporary jetties can be used as
and 60 m? semi- pucca structures firewood (hamboo)
Subproject 3 Concrete and bricks from existing 190 m® from pucca Crushed bricks and Can be

concrete can be
reused as fill material
Crushed concrete can
be reused as
aggregate for blinding
of concrete structure,
in base layer, or as
gravel substitute.

disposed of at a
designated site
by KCC

Other waste such as wood, plastic,
tin, bamboo, etc. from demolition of
270 m? of katcha and 90 m? of
jhupri structures.

Not identified

Can be reused by the
shop owners or HHs
Tin can be sold to the

Not required
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Subproject Type of Waste Estimated Reuse / recycling Disposal

Quantity option option
local vendors for
recycling of metals
Subproject 4 Concrete and bricks from existing 3825 m? from Crushed bricks and Can be
drains existing drainage concrete can be disposed of at a
pipes reused as fill material designated site
Crushed concrete can by KCC
be reused as
aggregate for blinding
of concrete structure,
in base layer, or as
gravel substitute.
Other waste such as wood, plastic, Not identified Can be reused by the Not required
tin, bamboo, etc. from demolition of affected businesses
32 m?of semi-pucca and 107 m?of and HHs
katcha structures. Tin can be sold to the
local vendors for
recycling of metals
Plastic can be
recycled in Khulna,
requires segregation.

Subproject 5 Concrete from demolition of 69.3 m? Crushed concrete can Can be
existing sluice gate be reused as fill disposed of at a
Volume of Structures/ Concrete material Crushed designated site
and Bricks= Wall concrete can be by KCC, if
Length*Width*Height= reused as aggregate necessary
3.3m*6m*3.5m=69.3m?* for blinding of

concrete structure, in
base layer, or as
gravel substitute.
Other waste such as wood, plastic, Not identified Can be reused by the Not required
tin, bamboo, etc. from demolition of affected businesses
160 m?semi-pucca, 112 m2katcha, and HHs
and 20 m?jhupri structures Tin can be sold to the
local vendors for
recycling of metals

Subproject 6 Concrete from demolition of 135 m® Crushed concrete can Can be
existing sluice gate be reused as fill disposed of at a
Volume of Structures/ Concrete material designated site
and Crushed concrete can by KCC, if
Bricks= Wall Length*Width*Height= be reused as necessary
4.5*6*5=135m° aggregate for blinding

of concrete structure,
in base layer,
or as gravel
substitute.
Other waste such as wood, plastic, Not identified Can be reused by the Not required
tin, bamboo, etc. from demolition of affected businesses
257 m? katcha and 12 m? of jhupri and HHs
structures.

Subproject 7 Waste such as bricks, wood, tin, Negligible, not Can be reused by the Not required
etc. from demolition of 25 m? of identified affected businesses
semi- pucca and 18 m? of katcha and HHs
structures. Tin can be sold to the

local vendors for
recycling of metals
Other waste such as Bamboo from Negligible, not Can be reused by the Not required
demolition of 8 temporary jetties identified locals or can be used
as firewood
Subproject 8 Concrete and bricks from 820 m® Bricks can be cleaned Can be

demolition of build-up banks (in
bad condition) at ponds

and reused in
construction

Crushed bricks and
concrete can be
reused as fill material
Crushed concrete can
be reused as
aggregate for blinding
of concrete structure,
in base layer, or as
gravel substitute.

disposed of at a
designated site
by KCC
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Subproject Type of Waste Estimated Reuse / recycling Disposal
Quantity option option
Other waste such as wood, plastic, Not identified Can be reused by the Not required
tin, bamboo, etc. from demolition of affected HHs
1200 m? of semi-pucca, 10 m? of Tin can be sold to the
katcha and local vendors for
90 m? of jhupri structures. recycling of metals
Plastic can be
recycled in Khulna,
requires segregation.

Demolition waste generated from clearance of site will generate significant quantities of waste concrete and
bricks with various reuse and recycling options by the owner, residents or the Contractor: Bricks can be
cleaned and reused in construction, crushed bricks and concrete can be reused as fill material, and crushed
concrete can be reused as aggregate for blinding of concrete structure, in base layer, or as gravel
substitute. KCC informs that their disposal site at Mathabhanga is 22 Acres of which only 2 Acres are in use.
It is expected that waste from existing drainage pipes in the ground will mostly be left in the ground reducing
the quantity of waste generated from these subprojects. The rest of the area can be used as the final
disposal site of waste concrete and bricks. Demolition of the permanent market building under subproject 3
will generate ferrous metal from existing rolling shutters having high recycling value and can be reused by the
shop owners during temporary relocation or at the temporary market. Disposal options for such waste will not
be required. In the case of other waste such as bamboo, wood, plastic, and tin, the specific generated
amounts are insignificant and not identified during the EIA. Generated bamboo, wood, plastic, etc. can be
reused by the affected HHs and businesses and those materials generally have low commercial recycling
value except for the tin. Plastic is cleaned, sorted, and shredded and packaged in Khulna and typically
distributed to Dhaka for recycling. If a final disposal site is required for these waste streams, KCC will ensure
appropriate disposal options.

The quantities of sediments and water hyacinths generated from the Khal rehabilitation subprojects are
significant. The estimated amounts of are summarized in the Table 5.15 below. The estimates of water
hyacinth are based on a thickness of 0.3 m multiplied by the area of the canals that will be dredged.

Table 5.15 Estimated Amounts of Sediments and Water Hyacinth to be Excavated from Khals

Canal (Khal) Sediments (m?3) Water Hyacinth (m?)
Bastuhara Khal 58,500 6,360
D. Chowdhury Khal 28,300 2,100
Nobinagar Khal 15,200 1,410
Nirala Khal 51,300 19,400
Total 153,300 29,270

The dry mass of the total volume of water hyacinth has been estimated to about 370 tons as follows: Assuming
a thickness of 0.3 m, the area covered by water hyacinth would be approximately 100,000 m2 or 10 ha. From
the literature (Lareo L. and Bressani R. 1982), densities of 300 tons to 442 tons per hectare have been found.
Taking the average density, this would amount to about 3,700 tons of wet weight water hyacinth. Water
hyacinth contains about 90% water so the dry mass would be about 370 tons.

Options for reuse of water hyacinth include primarily Composting and use as a fertilizer, Process into animal
feed (only the leaves), Raw material for production of ethanol, Raw material for pulp production, Raw material
for methane production, Use for handicraft production of baskets etc. (only the straw), raw material for
production of floating gardens.

Composting of water hyacinth is a well-established method practiced in many countries where the water
hyacinth invades lakes, ponds, canals and other water bodies. To control infestation of water hyacinth in the
water bodies the plant is harvested and composted. As the water hyacinth absorbs most of the nutrients from
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water for self-growth, it has a high nutrient content which makes it suitable for production of a good quality soll
fertilizer. Use of water hyacinth as raw material for production of floating gardens in wetlands has historically
been a common practice across Bangladesh and being reviewed as a climate resilient (climate-smart)
agricultural approach.

The other use options seem to be on various stages of experimentation or small-scale nice production. Unless
local entrepreneurial businesses are capable of and interested in developing some of these options,
they are not likely to be practical for the project — also considering certain production issues (space for storage,
production capacity, market, future availability of raw materials).

The composting capacity in Khulna includes a composting plant setup at Rajbandh Landfill by RUSTIC (Rural
Unfortunates Safety Talisman lllumination Cottage), an NGO that mainly focuses on service delivery in
Waste Management Sector. The RUSTIC composing plant recycles organic waste to produce compost which
is mainly used in gardens. In 2018, the plant recycled 2,800 tons of organic waste to produce 480 tons of
compost fertilizer per year (www.rusticbd.org). KCC has expanded compost processing capacity in Khulna to
include two composting plants at Rajbandh Landfill with 20 tons capacity per day and another one is 475
tons capacity per day. KCC is currently using 47 Acres for the disposal site at Rajbandh and there is spare
capacity of 92 Acres for a new disposal site. Following KCC, this site can be used for temporary storage and
drying of sediments and water hyacinth and final disposal if required. In addition, KCC has a 22 Acres disposal
site at Mathabhanga of which 2 Acres are in use (interview with EXEn-3 Mechanical, KCC, September 2021).

As highlighted in the scoping report, the dredging, (pre-treatment/dewatering) transport and disposal of
sediments from the Khals are of particular concern. The content of heavy metals in the sediments has been
investigated as part of the EIA studies to inform the most practicable methods with the least environmental
and social effects including beneficial use of the sediments. Three samples from each of the four Khals
included in the subprojects were collected, including from the upstream, mid-stream, and down-stream ends
of the Deana Chowdhury Khal, Bastuhara Khal, Nobinagar Khal, and the Nirala Branch of the Mayur. A control
sample from a Khal not anticipated to be contaminated was also taken. The sediment analyses showed that
Pb, Cd, Cr, Cu, Ni, Zn, As, and Mn were present in all samples, while Hg was present in one sample from the
downstream of Nobinagar Khal. The heavy metal content was in all cases significantly below the threshold
amounts. On the basis of the parameters analysed of the sediments there is therefore not identified
concentrations that would restrict reuse of the sediments. The results of the sediment quality sampling are
presented in Baseline Section 4.1.8.4.

The spatial extent of the negative impact of solid waste resulting from the construction activities occur at the
subproject sites and the immediate vicinity of the subproject sites where the temporary storage areas will be
located. On that basis these are assessed to be site/local.

The potential impact of solid waste at temporary storage sites during construction is assessed to be medium
term and during the construction phase. The construction wastes (sediments, water hyacinth, bored materials,
construction debris etc.) will be stored at temporary storage sites established during the construction phase
for an estimated 10-15 days and then the waste will be disposed of. However, the storage and deposit of
solid waste have the potential to create long term impacts to water quality and soil quality through
contamination, which will last beyond the construction phase and thus be a long-term impact.

Some subprojects are located adjacent to agricultural areas and within a very close proximity of Mayur and
Rupsha River. Storage of waste material on agricultural land or disposal of waste into the waterbody or river
should be avoided. The sensitivity of agricultural land and waterbody is considered moderate as it could be
negatively impacted by the temporary storage or disposal of waste materials. The overall receptor sensitivity
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is assessed to be moderate as the subprojects are located in urban or peri-urban areas where the existing
environment is sensitive to changes in quality.

Based on the assessment the scale and intensity of the impact of solid waste will be minor to moderate, in
spatial extent be limited to the immediate vicinity of the sites, and the duration be medium. On that basis the
impact magnitude is low. The receptor sensitivity is assessed to be low in most cases, but the adjacent
agricultural land at some subprojects is assessed to be of moderate sensitivity. The impact significance
is thus assessed to be minor before mitigation.

Table 5.16 Assessment of Impact of Solid Waste

Impact Impact of Solid Waste
Scalel/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures
These impacts will be mitigated through the following means:

e Prepare waste management plan including identification of types, estimated quantities, qualities,
segregation, reduction, recycling, reuse, and disposal options.

o Where existing road surface is removed it should not be dumped or landfilled but be prepared and re-
used where appropriate.

o Demolished concrete can be crushed and reused e.g. as aggregate for blinding of concrete structure,
in base layer, or as gravel substitute.

e Construction and demolition waste to be stored separately and periodically collected.

e Hazardous wastes to be properly labelled and stored at location with impermeable surface, cover,
and secondary containment. Recycling options for waste oils to be explored locally.

e Provide waste bins at sites away from water bodies, properly covered and protected from wind,
rain, storms.

e Processing of water hyacinth at local composting plant to be explored with operator including capacity
and quality requirements of plant.

¢ Reuse options for sediments to be explored along with need for further quality analyses to confirm
quality.

¢ Avoid temporary storage of waste on agricultural land.

e Transport hazardous wastes, which cannot be recycled, to a designated disposal site approved by
DOE.

e Vehicles transporting solid waste should be covered with tarps or nets to prevent spilling waste
along the route.

e Train and instruct all personnel in waste disposal practices and procedures as a component of the
environmental induction process.

e Prohibit burning and dumping of solid waste by workers and at construction sites.

Residual Impact

With the implementation of the above mitigation measures the residual impacts of solid waste is in most cases
assessed to be minor. Significant quantities of sediments will be excavated and dredged and should be reused
where feasible. The analyses of heavy metal content in sediments have not found concentrations that would
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restrict reuse. Significant quantities of water hyacinth will be removed from the Khals and processing at the
composting plant should be explored. Avoiding storage of waste materials on agricultural land and final
disposal of waste into the waterbody will reduce the receptor sensitivity to low. Ensuring that duration of storage
of waste materials is reduced before final disposal, will reduce significantly the risk of long-term impacts to
soil, surface and underground water resource at the temporary storage sites.

5.3.9 Impact of Biodiversity of Khulna

Impacts to biodiversity may occur when construction will take place near and in water bodies. Construction
activity in the river or water body, accidental spills, waste disposal, and washouts in the water body will degrade
water quality and thus aquatic habitat. During clearing of the Khals for construction, aquatic floral habitat will
be disrupted. Clearing of the banks of the Khals and the ponds for construction may disturb vegetation and
habitats. Loss of vegetation directly impacts floral diversity and lead to loss of habitat for fauna. Sensitivity
factors include the biodiversity value of the impacted habitat, including whether it is designated or recognized
at regional, national, and international level and/or there is presence of red list species in the area. Impact
scale/intensity criteria includes whether the effect is within normal variation and whether the share of the
impact to the habitat is large enough to threaten the viability of the habitat or the viability of the
populations/species in it.

Sources of Impacts to Biodiversity
Impacts to biodiversity of the subprojects may result from the following activities:

e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste, place concrete blockwork above and below waterline, dump concrete blocks for rubble
mound toe, and built new jetties.

e Subproject 2: Construct jetty in front of the shore.

e Subproject 3: Placing of concrete blocks for erosion protection up and downstream.

e Subproject 7: Clear water hyacinth, and solid waste from Khal and dispose.

e Subproject 8: Removal of water hyacinth and solid waste and dispose, lining of banks of the
ponds, and construction of Ghats and handrails.

Assessment of Impact

The impact magnitude is a function of the impact scale, spatial extent, and duration. The impact scale/intensity
of biodiversity impacts resulting from the construction activities is assessed to be moderate as there is a clearly
evident change of character from baseline conditions of minor areas that are not large enough to threaten the
habitats. The damage to the natural environment is reversible and likely to easily revert back with mitigation.

The spatial extent of the negative impact to biodiversity resulting from the construction activities occur at the
subproject sites during clearance of site for construction and construction in water bodies and in the immediate
vicinity of the subproject sites. On that basis these are assessed to be site/local.

The potential impact to biodiversity is medium term as impacts occur during the construction phase and the
impacts to habitats are not large enough to threaten any longer-term viability of the habitats and thus do
not last beyond the construction phase.

The receptor sensitivity is assessed to be low as the impacted areas are modified habitat provides habitat for

common species. There are no designated or protected sites among the impacted areas and no red listed
species identified in the impacted areas.
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Based on the assessment of impact magnitude as low and the receptor sensitivity as low, the resulting impact
significance is assessed to be negligible.

Table 5.17 Assessment of Impact of Biodiversity

Impact Impact of Biodiversity
Scalelintensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

Impact to biodiversity can be mitigated through the mitigation measures listed under soil quality and
surface water to prevent impact to soil and water and the following measures:
e Avoid clearance of mature trees and continuous shrubs to the extent possible; safeguard trees in
close proximity to construction work.
e Prohibit waste disposal in the rivers or other water bodies.
e For the subprojects constructing in the water, use silt screens hanging from floats in the water
column to contain stirred up sediment and prevent it from traveling downstream.
e Time construction activities in the dry season to minimize erosion and wash out.

Residual Impact

Residual impact to biodiversity is assessed to be negligible.

5.3.10 Impact of Infrastructure and Services

Impact to infrastructure and services may include impact to roads and transportation networks, including
waterways during construction as well as potential impact to utilities such as power, water supply, or drainage
system. Drainage improvement under subprojects 4, 5, and 8, will require relocation of roadside electrical
poles and water supply systems, and these activities may cause temporary disruption of infrastructure and
services. Demolition of the old gates, new bridge construction and construction of temporary road crossing
may have impacts on the power supply system during the relocation of adjacent electrical poles. Several
residents of the southern bank of Nirala Branch of Mayur will lose their access during the bridge
constructions, if any alternative temporary crossing will not be installed under subproject 8. The receptors of
the impact are the adjacent communities or the users of different utilities.

The sensitivity factors are determined by how critical the impacted infrastructure and services are to the living
conditions of the human receptors and the extent to which the receptors are dependent on those facilities.
The impact scale or intensity of changes to infrastructure and services will depend on the degree to
which the quality of life or living conditions of the adjacent communities' changes compared with baseline
and can revert with mitigation. A minor impact to infrastructure and services may cause insignificant change
to the living conditions, where the effect is within the normal range or disruption of facilities for a while, and
whereas an impact of high scale is significant deterioration of the existing facilities such as repeated flooding
during the construction phase of drains or due to newly constructed drainage facilities.

Sources of Impact of Infrastructure and Services

Impacts to infrastructure and services in the subprojects can result from the following activities:
e Subproject 3: Install septic tank & piped water supply and power supply
e Subproject 4 and 5: Diversion of existing services (water supply & power) where needed.
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e Subproject 6 and 7: Demolition of old gate structure and disposal of waste, and construction of new
bridge and reinstatement of road.
e Subproject 8: Construction of bridges.

Assessment of Impact

The scale and intensity of impacts to infrastructure and services resulting from the diversion of existing
services, demolition of existing structures, construction of the new bridge, and reinstatement of the roads are
assessed to be minor to moderate disruption of the existing facilities, where function and process continue.
The impacts to infrastructure and services could be high if alternative temporary crossings and access are
not installed before the demolition of old bridges and construction of the new ones. Drainage improvement
activities may impact utilities or services, both temporarily, planned and coordinated and, given the
excavation depths and size that will require use of excavation machinery, there will be risks of accidental
cutting of utilities.

The spatial extent of the negative impact to infrastructure and services resulting from the construction
activities occurs at the subproject sites and mostly within the immediate vicinity of the subproject sites. On
that basis, these are assessed to be site/local.

The potential impact on infrastructure and services is assessed to be short to medium-term. The duration of
impact is considered to be medium-term when the impact will remain during the whole construction phase,
such as loss of accesses during the construction of new bridges. And the impact is considered to be short-
term where the impact is temporary.

The overall receptor sensitivity is assessed to be low to moderate as determined by how critical the impacted
infrastructure and services are to the living conditions of the human receptors and the extent to which the
receptors are dependent on those facilities. For the subprojects 3, 4, and 5, the adjacent communities are
considered to have low sensitivity to the potential short term temporary disruption of power supply or water
supply during construction. The loss of access during the construction of new bridges will affect the
infrastructure users and these users are assessed to have a moderate sensitivity towards these changes as
they are dependent on the bridges and crossings to access the city.

Based on the assessment, the scale and intensity of the impact on infrastructure and services will be minor
to moderate, in spatial extent be limited to the immediate vicinity of the sites, and the duration to be short to
medium-term. On that basis, the impact magnitude is considered negligible to low. The receptor sensitivity
is assessed to be low to moderate, depending on the probability of being affected. The impact significance
is thus assessed to be minor before mitigation.

Table 5.18 Assessment of Impact of Infrastructure and Services

Impact Impact of infrastructure and services
Scalelintensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

These impacts will be mitigated through the following means,
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e Carry out a thorough site investigation to ascertain the exact locations of the existing utility system
within and around their project site and mark their locations and plot the information on the drawings.

e Submit plan and drawings for the relocation of the utilities and obtain permission from the agency
concerned, employ suitable equipment and qualified personnel for utility relocation, make provision of
water, electricity, or other utilities as necessary for the affected people in case of planned or accidental
disruption.

e Contractor to work together with the utilities and relevant agencies/departments to ensure that any
expected disruption to public assets will be communicated prior to construction and alternative
supply/provision is available in case of planned or accidental disruption.

e Construction of alternative temporary crossing and access should be ensured prior to the demolition
of old bridges.

e Construction activities such as demolition of existing drains and construction of the new ones should
be completed within the dry season to minimize flooding.

Residual Impact

With appropriate mitigation, the impact is expected to be minor. Construction of alternative temporary crossing
prior to the demolition of old bridges will ensure appropriate access is maintained.

5.3.11 Resettlement-Physical and Economic Displacement

The implementation of the subprojects will result in temporary and permanent physical and economic
displacement of businesses and households in the construction areas. The impacts are mainly to structures
and assets located in the construction areas. There is a limited land purchase for the pumping station and the
Rupsha riverfront development, but otherwise, subprojects are located on public, state- owned land. In the case
of affected businesses, both the temporary and permanent relocation of businesses may in addition to impact
on the business result in impact of the livelihood of formal and informal workers and employees. Based on the
resettlement screening 48 households have structures in the construction area that will be impacted, but no
titles to the land.

The sensitivity factors include the dependency of the users/owners on the impacted structures, assets, and
land for their livelihood and dwellings. The sensitivity may further increase if the impacted assets support a
wider group (e.g. a family). The impact scale or intensity of changes will depend on the degree to which the
living conditions of affected persons changes compared with baseline and if these changes are temporary or
permanent. An impact of minor scale may cause insignificant change to the living conditions, an impact of
moderate scale may be a loss of an asset or land that is reversible with mitigation, whereas an impact of high
scale is considered as permanent loss of structures and assets and consequently loss of livelihood and dwelling
that cause significant deterioration of the living condition of the affected persons/household.

Sources of Impact
Impacts to resettlement due to the implementation of subprojects can result from the following activities:

e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste.

e Subproject 2: Clearance of site and demolish existing structures and disposal of waste.

e Subproject 3 and 4: Site clearance and demolition of temporary buildings in drainage reserve and
existing drains, and disposal of waste.

e Subproject 5 and 6: Site clearance and demolition of affected HHs & businesses.
Subproject 7: Demolition of temporary buildings in drainage reserve.
Subproject 8: Site clearance of land adjacent to ponds (where necessary).
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Assessment of Impact

The losses and impacts associated with the subprojects were estimated based on the resettlement screening
conducted as part of the EIA. These figures are based on the conceptual designs and will be updated at detailed
engineering design and preparation of the resettlement action plan.

The table below provides the summary of impacts on businesses, formal/informal employees in these
businesses, households, household members, structures in four types and private land associated with each
subproject. A further detailing of these impacts and losses per subproject is provided in the Resettlement
Policy Framework.

Table 5.19 Impacted Businesses, Households, Structures, and Private Land of Subprojects

Sub- Businesses Households / Affected structures per type Land/
project residential Pucca | Semi-pucca | Katcha | Jhupri m?
No. Empl. AH AP No. m?2 No. m?2 No. m2  No. m?2
1. 9 51 - - 1 34 - - 1 60 - - -
2. 7 127 - - 1 30 1 60 - - 4 110 55
3. 20 45 10 37 1 120 - - 3 270 2 90 -
4. 1 4 4 14 - - 1 32 3 107 - - -
5. 71 1 2 - - 2 160 5 112 2 20 3679
6. 11 2 9 - - - - 7 257 1 12 -
7. 1 2 2 6 - - 1 25 1 18 - - -
8. 23 180 29 106 - - 22 1200 1 10 2 90 -
Total 72 491 48 174 3 184 27 1477 21 834 11 322 3734

Source: Resettlement Screening, 2020-2021

The table below presents a breakdown of the impacts to businesses and households in a) permanent relocation and b)
temporary relocation and partially impacted structures where the household or business can continue utilizing the
remaining and major part of the structure during construction.

Table 5.20 Permanent Relocation, Temporary Relocation and Partial Impact

Sub- Permanent relocation Temporary relocation / partial impact
project Businesses Households / residential Businesses Households / residential
No. Empl. AH AP No. Empl. AH AP

1. 2 39 - - 7 12 - -
2. 7 127 - - - - - -
3. - - - - 217 417 - -
4. 20 45 10 37 - - - -
5. 1 4 - - - - 4 14
6. 6 71 1 2 - - - B
7. 4 9 2 9 1 2 - B
8. 1 2 2 6 - - - B
9. 23 180 29 106 - - - -

Total 64 477 44 160 225 431 4 14

Source: Resettlement Screening, 2020-2021

The scale and intensity of impacts associated with the physical and economic displacement resulting from the
clearance of sites, demolition of existing structures, and relocation of stalls are assessed to be of high scale
when considering the subprojects together. There are permanent relocations of businesses and households
and there are different types of structures affected including permanent, semi-permanent, and temporary
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structures. For a number of subprojects there are loss of access, which may increase impact, however provision
of alternative access is included in the design and provided during construction. Loss of access for businesses
and households would increase the impact.

The spatial extent of the negative impact of resettlement resulting from the construction activities occurs at the
subproject sites and mostly within the immediate vicinity of the subproject sites. On that basis, these are
assessed to be site/local.

The potential impacts resulting from the resettlement of businesses and households are assessed to be medium
to long-term. The duration of the impact is long-term where the affected businesses and households are
required relocated permanently from their present locations. While the impact is medium duration where the
affected structures or assets will be impacted only temporarily during the construction phase, and the project-
affected are able to return to their previous locations after construction.

The overall receptor sensitivity is assessed to be high because of the required physical and economical
displacements of the affected businesses and households, either temporarily or permanently. The receptors of
this impact are mainly the owners, employees or wage earners engaged with the affected businesses and the
residents of the affected households. And these human receptors are likely to be directly affected due to the
implementation of the project.

Based on the assessment, the scale and intensity of the impact for physical and economic displacement will
be of high scale considering the subprojects together. In spatial extent the impact be limited to the immediate
vicinity of the sites, and the duration is medium to long-term. On that basis, the impact magnitude is medium.
The receptor sensitivity is assessed to be moderate based on the dependency of the human receptors on the
affected structures and assets for their livelihood and dwellings. The impact significance is thus assessed to
be moderate to high before mitigation.

Table 5.21 Assessment of Impact of Resettlement

Impact Impact of Resettlement
Scalelintensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

The physical and economic displacement that will result from the construction of the subprojects should be
assessed based on detailed design, handled se impacts will be mitigated through the following means:
e Avoid or minimize impact as much as possible through alternative design options at detailed design
stage.
e Prioritize intervention considering impacts, e.g. for subproject 9, the ponds, a prioritization system
has been proposed where ponds which would require relocation are not prioritized for investment.
e Setup grievance redress mechanism and disclose it in subproject areas for handling of
complaints/grievances from the start of the resettlement survey and planning process.
e Conduct detailed measurement survey (DMS), census, and socio-economic survey on basis of detailed
design.
e Conduct replacement cost survey (RCS).
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e Prepare Resettlement Plan (RP) in accordance with the Resettlement Policy Framework (RPF) and
obtain approval.

e Implement RP prior to construction. Civil works contractors will not be issued notice of possession
or notice to proceed for any section or segment of the subproject until a) compensation has been
satisfactorily completed for that area, b) agreed relocation measures are in place.

e Conduct regular monitoring visits and consult with the communities in the project areas.

e Conduct impact screening of any new/accidental impacts, prepare corrective action plan, if required.
Document, mitigate, and compensate unanticipated impacts following the principles provided in the RPF
and RP.

Residual Impact

With the implementation of the proposed avoidance and mitigation measures it is expected that the impact
scale can be reduced to moderate and with adequate compensation the impact duration can be reduced to
medium term and not extend beyond the project implementation period. With that the magnitude is reduced to
low and the impact significance reduced to minor. Impact mitigation will depend on the acceptance of the
project-affected-persons of measures and adequacy of the compensation.

5.3.12 Impact of Livelihood and Jobs

The potential impact on livelihood and job is mainly associated with the relocation of affected businesses for a
few subprojects. During the relocation of businesses formal and informal workers of these are potentially
affected until the business can resume operation at the relocation site. Relocating businesses may lose
customers due to the relocation of the business. In the case of subprojects 2 & 6, the affected businesses will
need to be relocated permanently from the present locations to a relocation site where a large group of wage
earners is involved with the businesses. When the businesses will be relocated to the proposed relocation site
outside of the city, some employees will leave their job permanently due to the distance to the new workplace,
while it is expected that most will continue in their job, but face additional daily commute. There is also a positive
impact on job creation in the construction phase as the construction work will employ workers.

The sensitivity factors include the dependence of the affected persons on the impacted livelihood activity and
their ability to replace it with another livelihood activity. The sensitivity may further increase if the livelihood
activity supports a wider group (e.g. a family) and their dependency on the income source. The impact scale or
intensity of changes to livelihood and jobs will depend on the degree to which the living conditions of affected
employees or wage earners change compared with baseline and the number of people impacted. A minor
impact to livelihood and jobs may cause insignificant change to the living conditions, an impact of moderate
scale may be a temporary loss of livelihood or income whereas an impact of high scale is permanent loss of
livelihood or income and consequently loss of livelihood may cause significant deterioration of the living quality
of affected persons/household.

Sources of Impact
Impacts to livelihood and jobs due to the implementation of subprojects can result from the following activities:

e Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of waste.

e Subproject 2: Clearance of site and demolish existing structures (existing Ghats) and disposal of waste.

e Subproject 3: Site clearance and demolition of temporary buildings in drainage reserve and existing
drains, and disposal of waste.

e Subproject 4: Site clearance and demolition of temporary buildings in drainage reserve and existing
drains, and disposal of waste.

e Subproject 5: Site clearance and demolition of affected HHs & businesses.
Page | 199



Environmental Impact Assessment (EIA) Report CCAUD, KCC
e Subproject 6: Site clearance and demolition of affected HHs & businesses.
e Subproject 7: Demolition of temporary buildings in drainage reserve.
e Subproject 8: Site clearance of land adjacent to ponds (where necessary).

Assessment of Impact

The scale and intensity of impacts to livelihood and jobs resulting from the clearance of sites, demolition of
existing structures, and relocation of stalls are assessed to be of moderate scale. Permanent relocation has
the potential to result in permanent loss of income for the business, e.g. if the new site is less advantageous,
or for employees and workers that are not able to relocate to the new site.

The spatial extent of the negative impact to livelihood and jobs resulting from the construction activities occurs
at the subproject sites and mostly within the immediate vicinity of the subproject sites. On that basis these are
assessed to be site/local.

The potential impact on livelihood and jobs is assessed to be medium to long-term. The duration of
impact is considered to be long-term where the affected businesses have to be relocated permanently from
their present locations. In case of permanent relocation, the new place might be less attractive to customers,
the lease/rent may be higher, or other factors or aspects may reduce the livelihood and income that can be
derived from it and thus lead to long term impacts. The impact is considered to be medium-term where the
livelihood will be impacted only during the construction phase.

The overall receptor sensitivity is assessed to be medium. The receptors of this impact are mainly the
employees or wage earners engaged with the affected businesses that relocate temporarily or permanently
due to the project.

Based on the assessment the scale and intensity of the impact to livelihood and jobs will be moderate, in spatial
extent be limited to the immediate vicinity of the sites, and the duration be medium to long-term. On that basis
the impact magnitude is medium. The receptor sensitivity is assessed to be medium depending on the distance
to human receptors of the construction sites. The impact significance is thus assessed to be moderate to high
before mitigation.

Table 5.22 Assessment of Impact of Livelihood and Jobs

Impact Impact of Livelihood and Jobs
Scalelintensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures

The impacts to livelihood and jobs will be mitigated through the measures specified under resettlement —
physical and economic displacement. Under the Resettlement Policy Framework allowances and entitlements
are specified to compensate for livelihood losses, including loss of employment. Further avoidance measures
may be identified during the detailed design. Through prioritisation of interventions impacts may be reduced
further, e.g. for subproject 9, the ponds, a prioritization system has been proposed where ponds which would
require relocation are not prioritized for investment.

Residual Impact
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With the implementation of avoidance and mitigation measures it is expected that the impact scale can be
kept at moderate and with adequate compensation the impact duration can be reduced to medium term. With
that the magnitude is reduced to low and the impact significance reduced to minor. Impact mitigation will
depend on the acceptance of the project-affected-persons of measures and adequacy of the compensation.

5.3.13 Community Health and Safety

Hazards to community health and safety include increased traffic loads and disturbance of traffic flows, and
noise and dust emissions. The increased vehicular traffic loads may cause blocking lanes for a period or
causing traffic accidents. While ambient air quality and noise level may be affected and constituting a
noticeable change from the baseline conditions due to various construction activities. And these may create
discomfort among the adjacent communities. Open trenches constitute a safety risk for the communities. Work
on the drainage system will influence drainage capacity during construction, and thus potentially cause
flooding. The health and well-being of local communities may be affected by the spread of disease due to poor
housekeeping and the accumulation of domestic waste within the construction site. Also, stagnant water may
result in mosquito breeding. There will be a large construction work force during the construction for a
considerable period, which will increase risk of spread of communicable diseases.

The sensitivity factors include the presence of human receptors in the close vicinity of the subproject
comprising Ghat and market users and the density of the settlements prone to be stressed. As the subprojects
are in urban or peri-urban areas, also the sensitivity is determined through the use of the area and the
adopted standards as determined in the GoB for environmental qualities. Presence of sensitive receptors such
as hospitals, religious facilities, and schools near to the subproject contribute to the sensitivity. The sensitive
receptors located within 200m buffer zone of the proposed subprojects are summarized in the Table 5.23.

Table 5.23 Sensitive Receptors within 100m Buffer Zone of Proposed Subprojects

Subproject Hospitals Schools/ Colleges Religious places glourzmumty
Subprojectl Daulatpur BL College (Approx. |Daulapur Bazar Jame Mosque
Uposastho Distance 50m) (Approx. Distance 5m)
Kendra (Approx. KabirajGhat Jame Mosque
Distance (Approx. Distance 20m)
100m) BL College Mandir/ Temple -
(Approx. Distance 30m)
Maheshwerpasha Daulatpur
Mahashashan/ Crematorium
(Adjacent to the proposed site)
Subproject 2 - - Hozrot Abu Bokor Siddik Jame
Mosque (Approx. Distance -
100m)
Subproject 3 - YUSEF KCC School |Hozrot Abu Bokor Siddik Jame
(Approx. Distance Mosque (Approx. Distance
75m) 50m)
Rupsha Shashan Kali Mandir/ i
Crematorium (Approx. Distance
40m)
Subproject 4 - Omar Farurk Shishu -
Sadan Madrasha/ -
Orphanage
(Adjacent to the
proposed site)
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Subproject Hospitals Schools/ Colleges Religious places glourgmumty
Subproject 5 - - Solaimania Jame Mosque -
(Approx. Distance 95m)
Subproject 6 - - Nur Jame Mosque (Approx. Community
Distance 40m) Policing Club
(Approx.
Distance 45m)
Subproject 7 - Jukhruful Ulum Buro Moulovir Darga/ Shrine
Madrasa/ Religious (Approx. Distance 50m) -
School (Approx.
Distance 5m)
Subproject 8 Urban Primary Bastuhara Madrasa/ |Maheshwarpasha Graveyard

Health Care
(Approx.
Distance
15m)

Religious School
(Approx. Distance
15m)

(Pond is located within the
graveyard)

Nargis Memorial

Hospital (Approx.

Distance 25m)

Khalishpur Madrasa/
Religious School
(Adjacent to the
proposed site)

Bastuhara Mosque (Approx.
Distance 15m)

Taltola Hospital

Nurania Primary
School

Babus Salam Jame Mosque

(Approx.
Distance
30m)

(Adjacent to the
proposed site)

(Adjacent to the proposed site)

Public Library Baitul Falah Jame Mosque
(Approx. Distance (Approx. Distance 50m)
100m)

Darus Salam Darus Salam Jame Mosque
Madrasha (Approx. Distance 45m)

(Approx. Distance
45m)

Boyra High School
(Approx. Distance

PMG Colony Jame Mosque
(Approx. Distance 50m)

20m)

Talimul Millat Baitun Nur Jame Mosque
Madrasha (Approx. Distance 80m)
(Approx. Distance

40m)

Nurania Madrasha
(Approx. Distance

Sonadanga Bus Terminal
Mosque (Approx. Distance

15m) 25m)

Lions School & Talimul Millat Mosque (Approx.
College Distance 40m)

(Approx. Distance

50m)

Shaheed Banargati Bot Tala Temple

Suhrawardy College
(Approx. Distance
20m)

(Approx. Distance 10m)

KoilaGhat Primary
School

(Approx. Distance
40m)

IIRO Jame Mosque (Approx.
Distance 15m)
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. . . C it
Subproject Hospitals Schools/ Colleges Religious places ClourEmum y
Khulna Alia Madrasa |Khulna Alia Mosque (Approx.
(Approx. Distance Distance 50m)
50m)

Taltola Hospital (Approx.
Distance 30m)

Hazi Malek Jannatul Baki Jame
Mosque & Graveyard (Approx.
Distance 10m)

The impact scale of community health and safety may depend on the degree to which the project
implementation activities pose risks to the residents such as physical injury resulting from traffic accidents,
exposure to hazardous materials or respiratory effects from air emissions, discomforts due to high noise level
as well as indirectly via the spread of communicable diseases from worker influx. An impact of minor scale
may cause insignificant threats to the health and safety of the adjacent community, where the effect is within
the normal range. An impact of moderate scale may cause disturbance such as traffic congestion, discomforts
due to presence of pollutants in the ambient environment, noise emission, or temporary disruption of the
drainage system, but likely to revert to the earlier stage with mitigation.

Sources of Impact

Impacts to community health and safety in the subprojects can result from the following activities:

Subproject 1: Clearance of site and demolish existing structures (existing Ghats) and disposal of
waste, and construction of new jetties.

Subproject 2: Clearance of site and demolish existing structures and disposal of waste,
construction of 2 story terminal building (incl. piling) for tourist related business, and construction of
jetty in front of shore.

Subproject 3: Demolition of temporary buildings in drainage reserve, clearance of water hyacinth,
and solid waste from Khal and dispose, re-excavation of sediment from Khal and dispose, earthworks
to form Khal cross section, construction of public path and boardwalk along Khal, site clearance and
demolition of existing drains and disposal of waste, breaking up road surface, and additional
excavation to widen drains and disposal of waste, diversion of existing services (water supply &
power) where required, provide temporary access across construction site to buildings, construction
of gross pollutant and sediment traps, and pumping out of drainage water entering the construction
site.

Subproject 4 : Demolition of temporary buildings in drainage reserve, clearance of water hyacinth,
and solid waste from Khal and dispose, re-excavation of sediment from Khal and dispose, earthworks
to form Khal cross section, construction of public path and boardwalk along Khal, site clearance and
demolition of existing drains and disposal of waste, breaking up road surface, and additional
excavation to widen drains and disposal of waste, diversion of existing services (water supply &
power) where required, provide temporary access across construction site to buildings, construction
of gross pollutant and sediment traps, and pumping out of drainage water entering the construction
site.

Subproject 5: Site clearance and demolition of HHs & businesses, excavation pit for pumping
station/gate structure and disposal of waste, dewatering of pit to allow construction, piling of
foundation, construction of reinforced concrete PS/gate structure, installation of power supply Cables
from tap off point to site, demolition of old gate structure and disposal of waste, construction of
new bridge and reinstate road, and removal of temporary road crossing.
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e Subproject 6: Site clearance and demolition of HHs and businesses, demolition of old gate
structure and disposal of waste, excavation pit for gate structure and disposal of waste, dewatering of
pit to allow construction, piling of foundation, construction of reinforced concrete PS/gate structure,
and installation of power supply cables from tap off point to site.

e Subproject 7: Clearance of water hyacinth, and solid waste from Khal and dispose, re
excavation of sediment from Khal and dispose, earthworks to reinstate Khal cross section,
construction of piled box drain and boardwalk/path, and construction of bridges.

e Subproject 8: Removal of water hyacinth and solid waste and dispose, re-excavation of
sediment from ponds and dispose, and site clearance of land adjacent to ponds (where necessary).

Assessment of Impact of Community Health

The scale and intensity of impacts concerning community health and safety resulting from the various
construction activities are assessed to be a moderate disturbance to the health and safety of the
communities around the construction sites. The traffic congestion may increase risk of accidents and
noise and dust will cause discomfort, the influx of workers will increase risk of communicable diseases.

The spatial extent of the negative impact to community health and safety resulting from the construction
activities occurs at the subproject sites and mostly within the immediate vicinity of the subproject sites. On
that basis, these are assessed to be site/local.

The potential impacts to community health and safety are assessed to be medium-term and last for the
duration of the construction phase.

The receptors are the adjacent communities including Ghat users, employees, and wage earners of the nearby
businesses, customers, etc. The receptor sensitivity is assessed to be moderate.

Based on the assessment, the scale and intensity of the impact to the community health and safety are
assessed to be moderate, in spatial extent be limited to the immediate vicinity of the sites, and the duration is
considered to be short to medium-term. On that basis, the impact magnitude is low. The receptor sensitivity is
assessed to be moderate because the communities are likely to be affected due to the implementation of
project activities. The impact significance is thus assessed to be minor before mitigation.

Table 5.24 Assessment of Impact of Community Health and Safety

Impact Impact of Community Health and Safety
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures Suggested

The following measures should be taken by the Contractor during construction phase to mitigate impacts to
health and well-being of local communities. Management measures with respect to traffic area
included in the traffic section.

e Source expertise (local companies) and labour locally, wherever possible without comprising
experience and training to minimize the impact of an influx of new people into the local community.
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Source services and supplies locally to generate turnover and benefits for local businesses and
communities.

e Ensure adequate living conditions with suitable services (water supply, sanitation, and power
supplies) at housing for labour coming from outside.

e Contractor to prepare and execute the health education plan for construction workers and
document and report health education activities to prevent and control spread of communicable
diseases.

Residual Impact

Implementation of proper mitigation measures will reduce the impact of identified potential hazards to the
community.

5.3.14 Occupational Health and Safety

Hazards to occupational health and safety includes use of construction machinery, excavation and trench
work, working in the drainage system and canals that receives wastewater, work in a noisy and dusty
environment, working with electrical equipment, etc. Health and safety in construction are particularly important
because the industry is prone to hazardous situations. The sensitivity factors of occupational health and safety
include the experience and training of workers and the safety culture of the work environment. If the experience
and level of training of workers is low, they are inclined to have a poor safety culture, and this will lead to a
high sensitivity. Experienced and trained workers normally have a developed safety culture, which will translate
to a low degree of sensitivity. The impact scale for health and safety issues relevant to the occupation of
the workers will depend on the degree to which the project implementation activities pose health and safety
threats to the workers such as minor or major injuries due to lack of general safety requirements and
precautions applicable while working at construction sites, and handling with machines and equipment, use of
the equipment and driving vehicles and so on. A minor impact on occupational health and safety may cause
minor injury of the worker where only first aid is required, and whereas an impact of high scale is considered
as major injuries or fatality of the worker.

Sources of Impact of Occupational Health

Impacts to occupational health and safety in the subprojects can result from the following activities:
e Subproject 1: Work with heavy machinery, rigging, pilling, hot works, deep water working,
concrete pouring, and electrical work.

e Subproject 2: Work with heavy machinery, lifting and rigging, pilling, hot works, deep water working,
concrete pouring, works at height, works in confined space, earthworks, excavation and trenching,
and electrical work.

e Subproject 3: Work with heavy machineries, pilling, concrete pouring, works at height, earthworks,
excavation and trenching, electrical work, and asphalting.

e Subproject 4: Work with heavy machineries, pilling, concrete pouring, works at height,
earthworks, excavation and trenching, electrical work, and asphalting.

e Subproject 5: Work with heavy machinery, lifting and rigging, pilling, hot works, steel works,
concrete pouring, works at height, earthworks, excavation and trenching, electrical, and working
around or near overhead power lines.

e Subproject 6: Work with heavy machinery, lifting and rigging, pilling, hot works, steel works,
concrete pouring, works at height, earthworks, excavation and trenching, electrical, and working
around or near overhead power lines.

e Subproject 7: Earthworks, excavation and trenching, pilling, culvert and bridge construction, hot
works, working at height, concrete pouring, and electrical work.

e Subproject 8: Earthworks, excavation and trenching, pilling, concrete pouring, and electrical work.

Assessment of Impact of Occupational Health
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The scale and intensity of impacts concerning occupational health and safety resulting from the various
construction activities are assessed to be minor to moderate. The scale of impact is assessed to be moderate
for many project implementation activities, including pilling, excavation, bridge and multi-story building
constructions as those construction activities may introduce several health and safety risks for the
construction workers. Implementation of appropriate Health and Safety Guidelines in the construction will
reduce the health and safety hazards associated with these construction activities. The impact scale is
assessed to be minor for the construction activities which have low or no health hazards, such as the
construction of the walkway, installation of seats/ benches, solar lights, kiosks, etc. Although, health & safety
guidelines are also needed to be ensured for these activities.

The spatial extent of the negative impact to occupational health and safety resulting from the construction
activities occurs at the subproject sites and mostly within the immediate vicinity of the subproject sites. On
that basis, these are assessed to be site/local. The potential impacts to occupational health and safety are
assessed to be medium-term. The duration of impact is considered to be medium- term where the impact will
remain during the construction phase. The receptors of this impact are the construction workers, and the
overall receptor sensitivity is assessed to be moderate. The construction work is expected to be implemented
by teams of workers with experience and training in construction work, but there is likely to be presence of
inexperienced workers with low degree of safety culture, which is typical of the construction sector in
Bangladesh. Based on the assessment, the scale and intensity of the impacts to occupational health and
safety will be minor to moderate, in spatial extent be limited to the immediate vicinity of the sites, and the
duration is medium. On that basis, the impact magnitude is low. The receptor sensitivity is assessed to be
moderate because the workers are expected to be experienced and trained in construction work. The
impact significance is thus assessed to be minor before mitigation.

Table 5.25 Assessment of Impact of Occupational Health and Safety

Impact Impact of Occupational Health and Safety
Scale/intensity Minor Moderate High
Spatial extent Site/local Regional National
Duration Short term Medium term Long term
Magnitude Low Medium High
Receptor sensitivity Low Moderate High
Impact significance Minor Moderate High

Mitigation Measures Suggested

These impacts will be mitigated through the following work-specific measures:

= Demolition: Personal Protective Equipment (PPE) must be worn; Monitor noise, vibration and
dust; Regular housekeeping; Manage traffic movement; Manage waste disposal.

= Work with heavy machinery: Operators and drivers must be skilled and experienced; Stay out
of the line-of-fire; Use effective communication signals; Identify and mark a danger zone; Identify
entrances and exits of equipment zones; Perform routine maintenance.

= Lifting and rigging: Inspect all rigging prior to using it for a lift; All rigging should be properly stored
after lifting operations are complete; Have a written lift plan; Plan the travel area and potential lines
of fire prior to the lift; Keep away from the load. Always strive to use tag lines or push sticks to ensure
space from the load.

= Pilling: Consider the type and size of rig(s) to be used, track bearing pressures and the
requirements for adequate safe working space, exclusion zones and storage areas; Ensure working
platform is designed, constructed and maintained in accordance with published guidance or other
appropriate best practice; Enquiries with utility companies to establish presence of services; Avoid
leaving pile bores open, implement suitable protection measures such as barriers and life-jackets;
Ensure safe access to pile head.
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Hot works: Hot work shall be avoided where possible; Clear the area where hot work will be
carried out; Carry out hot work in a designated or prepared area; Monitor gas or vapor in the area
being used for hot work; Improve the overall fire safety of workplace.

Concrete pouring: Hazard communication; Respiratory protection; Ear protection; Skin protection.
Work at height: Safe working platform; Installation of proper railing; Use of appropriate ladder;
Safe scaffolding; Arrangement of secure and acceptable Anchor Point; Sufficient protective gears.
Excavation and trenching: HSP to specify measures for protection of excavation and trenches
through sloping, shoring, shielding, and sheet piles; trench access and egress; trench inspection
procedures after rainstorm and at start of shift; storage of heavy equipment and surcharge loads
kept away from trench edges; All excavations in public places shall be suitably fenced off with
suitable barricades established and appropriate sighage; Excavated area should be supported by
timbering and props with guard rails (omitted from left hand side for clarity) to prevent falls; Safe
access should be provided by a tied ladder; Prevent vehicles from overrunning into the excavation
by using properly secured stop-blocks;

Electrical work: All potential contact with live electrical current should be prevented; de-
energize equipment and maintain lockout/ tag out procedure; Safe use of electrical equipment should
be ensured; Proper physical barriers around electrical hazards shall be installed; Use of extreme
caution with flammable materials shall be ensured.

General or basic mitigation measures to address occupational safety of the workforce are given below:

Conduct work site/ construction site risk assessment to identify particularly risky work areas.
Develop corresponding Construction Health & Safety Plan (HSP).

Establish Incident Reporting (fatal accidents, medical treatment cases; first aid cases;

restricted work injuries; near misses; environmental events).

Qualified Contractor Health and Safety Manager has to be engaged for the construction
period.

Qualified Contractor Health and Safety responsible to be appointed from experienced staff for each
site and at all times.

Selected or volunteer workers to be trained in first aid and first aiders to be available at each site
and at all times.

All workers (including of subcontractors) to receive induction and refresher training in health and
safety policies, use of PPE, and relevant OHS procedures. Training to be documented.

First aid box and personal protective equipment (PPE) such as ear plugs, helmets, hand
gloves, safety shoes, goggles, masks, etc. have to be provided to the workers while working at
construction site.

In case of major accident, ambulance has to be made available to take the affected workers to the
nearest hospital.

Daily toolbox meetings (including safety briefings) to be held at start of shift among

construction teams on construction sites.

Construction sites to be fenced off with appropriate signage and lighting for nighttime visibility.
Proper health and safety signboards and appropriate information to the local people about the
construction activities has to be provided.

Workers operating the equipment and drivers driving the construction vehicles at construction site
must be skilled and experienced.

Quality food and safe drinking water that meets the national standards have to be provided to the
workers.

Separate accommodation and sanitary toilet facilities for male and female workers have to be
available at labor camp.

Incidents/accidents to be recorded and investigated to identify corrective actions.
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= Regular health and safety audit to be conducted and results and follow-up measures documented.

Residual Impact

With implementation of the above mitigation measures a proper health and safety plan will be in place, workers
be trained, first aid and PPE available, qualified health and safety manager and responsible persons be in
place, accidents and incidents reporting and acted upon, and the sites be audited. It is expected that this is
sufficient to keep the impact significance as minor. Considering the construction industry in Bangladesh there
will be a residual risk although it can be reduced through appropriate mitigation.

5.4 Potential Impacts and Benefits in The Operations Phase

The potential impacts and benefits of the subprojects in the operations phase have been analysed using the
interaction matrix as a basis with the resources and receptors identified as relevant at the scoping stage on
the other axis of the matrix. The subprojects have been analysed with respect to their potential to impact and
interact with the resources and receptors in the interaction matrix.

The subprojects are anticipated to realise positive impacts and benefits in the operations phase primarily in
three areas:

e Erosion reducing measures (la. Embankment at Daulatpur & 1b. Erosion control at Hindu
Crematorium)

e Amenity and income generating measures (2. Rupsha, Riverfront Development/park, 8. Nirala Khal
Link Park, & 9. Ponds)

e Drainage measures (4. Nobinagar+ Sonadanga sub-catchment (Khal + drains), 5. Bastuhara sub-
catchment (Khals + drains), 6. Labonchara PS and outlet gate, & 7. Alutola outlet gate upgrading)

5.4.1 Subproject 1: Embankment at Daulatpur (726m) and Maheshwarpasha (119m)

The subproject will protect the embankment at the Daulatpur Bazar and the Moheshwarpasha Crematorium
from erosion. The subproject and its associated facilities such as lighting facilities, new jetties, waiting sheds,
stairs, etc. under the subproject will add value to the existing land use and land cover, create livelihood and
jobs facilities, upgrade the infrastructure and services, increase the landscape and aesthetic values, and
protect two important cultural resources. The identified positive impacts and enhancement measures to
realize benefits are described below.

Positive Impacts

1) Land use and land cover: Riverbank erosion will be reduced due to the implementation of the
subproject and protect the current land use at the embankment. The newly constructed embankment,
waiting sheds, new jetties and stairs will change or improve the land use. The current land use or
land cover adjacent to the proposed embankment area has importance to the communities,
businesses, or Ghat users, and they are highly dependent on it. The subproject will protect the
existing land use and land cover significantly and add value to it through erosion protection and
improved facilities including waiting sheds, new jetties and stairs.

2) Livelihood and jobs: Riverbank protection work will have significant local positive impacts by
protecting infrastructures, businesses, and livelihoods. The newly constructed embankment, waiting
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sheds, new jetties and stairs will create the proposed embankment site as a public amenity
and will create business options, at least small or floating businesses for hawkers.

3) Infrastructure and services: The newly implemented lighting facilities along the embankments will
ensure better facilities for the communities, businesses, or Ghat users. Such arrangements will
also increase scenic beauty at night and social security in the subproject area. Also, the subproject
will protect the groundwater sources from erosion located on the bank and support the adjacent
communities to get services from those.

4) Landscape, visual and aesthetic impact: The embankment will create public amenity or riverfront
facilities instead of eroded riverbank in the subproject area.

5) Cultural resources: Riverbank protection work under the subproject will significantly protect two
sensitive receptors; Daulatpur Market Jame Mosque and Moheshwarpasha Crematorium. Both
sensitive receptors are prone to be eroded and large groups of individuals are highly dependent on
those for their worship.

Enhancement Measures

1) Land use and land cover: Regular monitoring (crack & damage identification) and maintenance
(when & where required) of the embankment should be ensured. Appoint appropriate authority for
the O&M of the newly constructed structures. Housekeeping should get priority.

2) Livelihood and jobs: The new opportunities for small businesses should run under appropriate
authority. Project-affected persons should be given preference to access new opportunities.

3) Infrastructure and services: Regular monitoring (problem identification) and maintenance (when
& where required) should be ensured. A minimum charge could be collected from the beneficiaries
(businesspeople or adjacent communities) to maintain the facilities.

4) Landscape, visual and aesthetic impact: Regular monitoring and maintenance (when & where
required) should be ensured. Housekeeping should get priority. Appoint appropriate authority for the
O&M of the newly constructed structures.

5) Cultural resources: Regular monitoring (crack & damage identification) and maintenance (when

& where required) of the embankment should be ensured. The appointed authority for the O&M of
the embankment should engage with the Mosque and Crematorium.

5.4.2 Subproject 2: Rupsha Riverfront Park (Phase 1)

The riverfront development at Rupsha Ghat is an amenity and income generating measure, which will change
current land use at the riverfront to higher value multipurpose use. The new facilities including: a

2-Storey terminal building for tourist related business, jetty in front of the shore, amphitheater, installation of
seating/shading arrangement, footpaths, and install septic tank, and piped water supply, power supply, etc.
will improve land use, create jobs and improve livelihoods upgrade infrastructure and services, increase the
landscape and aesthetic value, and improve the ambient air quality of surroundings. The identified positive
impacts and enhancement measures to realize benefits are described below.
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Positive Impacts

1)

2)

3)

4)

5)

Land use and land cover: The subproject will change the existing land use and land cover,
which is occupied by informal sand and coal businesses and sawmills, and their stockyards into
higher value multipurpose use with public amenities including park, 2-Storey terminal building, jetty,
amphitheater, seating arrangement, lighting, walkway, and shop facility. The existing informal sand
and coal businesses and sawmills, and their stockyards are degrading the ambient environmental
quality with frequent movement of vehicles with dusty products within the city area, and
encroachment of the riverfront.

Air quality: The current informal sand and coal businesses and sawmills, and their stockyards have
uncovered stockpiles of sand and coal, operate sawmills, and vehicles to transport their products
that contribute dust particles and emissions to the ambient air. Implementation of the riverfront park
will change the land use of the sub-project area and create a pleasant environment for the users and
visitors.

Livelihood and jobs: The Rupsha Ghat is an important starting point for tourist travels south to the

large mangrove forests of the Sundarbans by both national and international tourists. Proposed
terminal building, amphitheater, shops and other facilities will create opportunities for small
businesses catering to the tourists.

Infrastructure and services: Proposed septic tank, piped water and power supply will improve the
public amenity for visitors and users. Such arrangements will also improve the hygiene and sanitation
in the subproject area. Lighting facilities along the boundary of the riverfront will enhance the
scenic beauty at night and increase social security for the community, and Ghat users.

Landscape, visual and aesthetic impact: The embankment will create public amenity and
riverfront park in replacement of the current informally operating sand, stone, and coal businesses.

Enhancement Measures

1)

2)

3)

Land use and land cover: Regular monitoring (problem identification) and maintenance (when
& where required) of the embankment should be ensured. Appoint appropriate authority for the
O&M of the newly constructed structures. Housekeeping should get priority.

Air quality: Housekeeping and tree planting should get priority, no burning of waste should be
allowed.

Livelihood and jobs: The new opportunities should run under appropriate authority. The Park
should not be leased out to individuals (as was the model chosen by KCC for the KCC Café at
Rupsha Ghat) as this will limit the scope of benefit and note extend this to all the stakeholders
and interested parties. Rather, KCC can lease the park, even partially, to certain e.g. tourism related
organizations, which serves broader stakeholders and interested parties. Project-affected persons
should be given preference to access new opportunities.
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4) Infrastructure and services: Regular monitoring (problem identification) and maintenance (when
& where required) should be ensured. A minimum charge could be collected from the visitors to
maintain the facilities. Appointed authority will monitor the issues.

5) Landscape, visual and aesthetic impact: Regular monitoring and maintenance (when & where
required) should be ensured. Housekeeping, including solid waste management should get priority.
KCC should appoint appropriate authority for the riverfront.

5.4.3 Subproject 3: Drainage improvements in sub-catchments 17 and 21 including Sonadanga
Bypass Road

The Khal and drainage improvement at Nobinagar and Sonadanga bypass road sub-catchment will based
on the flood modelling carried out reduce the area flooded in the scenarios, which will benefit the population
in the sub-catchment. The rehabilitation of the Nobinagar Khal includes the creation of blue- green public
space by reinstatement of the water way, excavating the sediment and solid waste and restoring the
conveyance, install bank protection and incorporating a public path along the banks and over the Khal in
the form of a boardwalk at section with space constraints. The path provides connectivity from MA Bari Street
to the Mayur River and maintenance access for KCC. Seating in the form of benches will enhance this public
space, solar lighting will be provided along the path for safe access in the evening. A gross pollutant
and sediment trap will be incorporated upstream in the box drain section near MA Bari Street to collect floating
debris and sediments, so these do not pollute the Khal. The identified positive impacts and enhancement
measures to realize benefits are described below.

Positive Impacts

1) Topography and drainage: Based on the flood modelling the subproject will reduce the area flooded
in the sub-catchment in the scenarios. The rehabilitation and construction of new drainage system
will improve drainage and the re-excavation of the Khal will increase the drainage capacity.

2) Surface water resources: Water quality of the Khal will be improved due to the removal of existing
water hyacinth and waste from the Khal and installation of gross pollutant and silt trap at the upstream.

3) Land use and land cover: Bank protection, seating arrangement, lighting, walkway, pavilion, and
shop facility will improve the facilities and land use.

4) Community health and safety: Improved drainage will protect the adjacent residences or city
residential area from flooding. A clean Khal with improved flow will reduce the stagnant water and thus
reduce the chance of mosquito breeding. Improved flow/reduction in stagnant water will reduce odors.
The path alongside the Khal will create open space for recreation.

5) Landscape, visual and aesthetic impact: The subproject, in particular the path along the Khal, will
create public amenity and open space for recreation.

Enhancement Measures

1) Topography and drainage: Regular monitoring (bank erosion & damage identification) and
maintenance (when & where required) should be ensured and give priority Gross pollutant and silt
trap at the upstream of Khal will reduce the silt load in the canal and should be clean and maintain
regularly to maintain the drainage system and its discharge capacity.

2) Surface water resources: Gross pollutant and silt trap at the upstream of Khal should clean and
maintained. Water hyacinth and waste should be removed regularly from the Khal.

3) Land use and land cover: Regular monitoring (problem identification) and maintenance (when &
where required) should be ensured and given priority in KCC’s operation.
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4)

5)

Community health and safety: Khal should be cleaned on a regular basis to prevent stagnant water,
mosquito breeding, odor and nuisance and to maintain the discharge capacity of the Khal.

Landscape, visual and aesthetic impact: Waste management especially along the Khal will prevent
disposal of solid waste into the Khal to maintain the environmental quality of the area.

5.4.4 Subproject 4: Drainage improvement at Bastuhara sub-catchment 11 and Deana Chowdhury

Khal upgrading

The drainage upgrading in the Bastuhara sub-catchment will based on the flood modelling carried out by the
Consultant, reduce the area flooded in the scenarios, which will benefit the population in the sub- catchment.
The identified positive impacts and enhancement measures to realize benefits are described below.

Positive Impacts

1)

2)

3)

4)

5)

Topography and drainage: Based on the flood modelling the subproject will reduce the area flooded
in the sub-catchment in the scenarios. The rehabilitation and construction of new drainage system will
improve drainage and the re-excavation of the Khals will increase the drainage capacity.

Surface and groundwater resources: Water quality of the Khals will be improved due to the
removal of existing water hyacinth and waste from the Khals and installation of gross pollutant and
silt trap at the upstream.

Land use and land cover: Bank protection, seating arrangement, lighting, walkway, pavilion,
and shop facility will improve the facilities and land use.

Community health and safety: Improved drainage will protect the adjacent residences or city

residential area from flooding. Clean Khals with improved flow will reduce the stagnant water and thus

reduce the chance of mosquito breeding. Improved flow/reduction in stagnant water will reduce odors.

The path alongside the Khal will create open space for recreation.

Landscape, visual and aesthetic impact: The subproject, in particular the paths along the
Khals, will create public amenity and open space for recreation.

Enhancement Measures

1)

2)

3)
4)

5)

Topography and drainage: Regular monitoring (bank erosion & damage identification) and
maintenance (when & where required) should be ensured and given priority. Gross pollutant and silt
trap at the upstream of Khal will reduce the silt load in the canal and should be clean and maintain
regularly to maintain the drainage system and its discharge capacity. Extend the reserve marked
by boundary bollards along the Khals with space for a maintenance track/public access. By
demarcating the reserve prior to urban development encroachment of the Khal reserve will be avoided.
Surface water resources: Gross pollutant and silt trap at the upstream of Khal should clean and
maintain regularly to improve the drainage water quality. Water hyacinth and waste should be
removed regularly from the Khals.

Land use and land cover: Regular monitoring (problem identification) and maintenance (when
&where required) should be ensured and given priority in KCC’s operation.

Community health and safety: Khal should clean on a regular basis to prevent stagnant water,
mosquito breeding, odor and nuisance and to increase the discharge capacity of the Khals.
Landscape, visual and aesthetic impact: Waste management especially along the Khal will prevent
disposal of solid waste into the Khal to maintain the environmental quality of the area.
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5.4.5 Subproject 5: Upgrade of Labonchara Khal Outlet Gate and Construction of Labonchara

Pumping Station
The Labonchara outlet gates upgrading and pumping station will as a drainage measure and based on the
flood on the flood modelling carried out reduce the area flooded in the scenarios, which will benefit the
population in the catchment. The subproject is the most cost-effective in flood and water logging
reduction in terms of investment costs, but O&M is critical to ensure the pumping station continues to be
operational. The identified positive impacts and enhancement measures to realise benefits are described
below.

Positive Impacts

1) Topography and drainage: Based on the flood modelling the subproject will reduce the area flooded
in the catchment in the scenarios. Upgraded gate facility will increase the capacity of the gate and the
pumping station will ensure necessary discharge of the storm water to reduce flooding in the
catchment.

2) Surface water resources: Salinity will be reduced at the upstream of the gate.

3) Community health and safety: Regular discharge of water will reduce the chance of mosquito
breeding and upgraded gates and newly installed pumping station will reduce flooding in the
catchment.

Enhancement Measures

1) Topography and drainage: Regular monitoring (problem identification) and maintenance (when &
where required) should be ensured. Approach and discharge channel should maintain regularly to
ensure discharge capacity. Appropriately qualified O&M staff should be employed. Water level
measuring at the fate will improve basis for predicting occurrence of flooding.

2) Surface water resources: Waste to be collected at the gate. Controlled flooding may be used (sluice
gates could be opened intentionally to let water in and later drained out to clean up clogged drain using
the force of water).

3) Community health and safety: Increase capacity of O&M organization at KCC to manage clogged
drains leading to flooding. Stakeholders suggested that there is a need to build awareness among
people against waste dumping into drains. Regular monitoring (problem identification) and maintenance
(when & where required) should be ensured.

5.4.6 Subproject 6: Upgrade of Alutola Outlet Gates

The Alutola outlet gates upgrading and widening will as a drainage measure and based on the flood on
the flood modelling carried out reduce the area flooded in the scenarios, which will benefit the population in
the catchment. The subproject is among the most cost-effective in flood and water logging reduction in terms
of investment costs. The identified positive impacts and enhancement measures to realize benefits are
described below.

Positive Impacts

1) Topography and drainage: Upgraded gate facility will increase the capacity of the gate and ensure
necessary discharge of the storm water.

2) Surface water resources: Salinity will be reduced at the upstream of the gate.

3) Community health and safety: Regular discharge of water will reduce flooding in the catchment.
Erosion protection measures (bank protection facilities) will protect the mosque.

Enhancement Measures
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1) Topography and drainage: Regular monitoring (problem identification) and maintenance (when &
where required) should be ensured. Approach and discharge channel should maintain regularly to
ensure discharge capacity. Appropriately qualified O&M staff should be employed. Water level
measuring at the fate will improve basis for predicting occurrence of flooding.

2) Surface and groundwater resources: Waste to be collected at the gate. Controlled flooding may
be used (sluice gates could be opened intentionally to let water in and later drained out to clean up
clogged drain using the force of water).

3) Community health and safety: The number of cleaners could be increased to overcome
clogged situations leading to flooding. Awareness programs could be arranged among the people to
prevent waste dumping into Khal. Regular monitoring (problem identification) and maintenance (when
& where required) should be ensured

5.4.7 Subproject 7: Nirala Khal Revitalization and Link Park

The Nirala branch link park and revitalization is an amenity and income generating measure that includes
development of a park connector along the Nirala Khal. The public foot paths will create connectivity
along the bank of the Nirala branch comprising public access paths, board walks and foot bridges and access
to the branch for maintenance. The western part of the branch flows towards the Mayur while the eastern
section flows east towards Labonchara and a weir will be constructed at the catchment boundary to separate
the flows. An interceptor will be incorporated along the banks of the branch to collect polluted drainage water
which currently contains diluted sewage and divert this to the Mayur. This will create a clean water section to
enhance the amenity of the park. The identified positive impacts and enhancement measures to realize
benefits are described below.

Positive Impacts

1) Topography and drainage: Based on the flood modelling the subproject will reduce the area
flooded in the sub-catchment in the scenarios. The rehabilitation of the Nirala Branch will improve
drainage and the re-excavation of the Khal will increase the drainage capacity.

2) Surface and groundwater resources: Water quality will be improved due to the removal of dumped
waste from the Khal and the gross pollutant and silt trap at the Khal inlet. The interceptor along the
banks of the branch will collect polluted drainage water (currently containing diluted sewage) and
divert this to the Mayur to create a cleaner section along the Nirala Branch.

3) Land use and land cover: Bank protection, seating arrangement, lighting, walkway, pavilion and
shop facility will improve the facilities and land use.

4) Livelihood and jobs: The newly constructed park, boardwalk/ path, seats/benches, solar lights and
pavilions, kiosks along banks will create the subproject area as a public amenity and will create
business options.

5) Community health and safety: Improved drainage will protect the adjacent residences or city
residential area from flooding. A clean Khal with improved flow will reduce the stagnant water and thus
reduce the chance of mosquito breeding. Improved flow/reduction in stagnant water will reduce odors.
The path alongside the Khal, pavilion, and shops will create open space for recreation.

6) Landscape, visual and aesthetic impact: The subproject, in particular the path along the Khal, will
create public amenity and open space for recreation.

Enhancement Measures

1) Topography and drainage: Regular monitoring (bank erosion & damage identification) and
maintenance (when & where required) including cleaning of the Khal from water hyacinth,
dumped solid waste, and sediments should be ensured and given priority. Gross pollutant and silt
trap at outlet to Khal should be cleaned regularly to maintain the drainage system and its discharge
capacity. Dumping of construction waste into drains should be fined.
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2)

3)

4)

5)

Surface and groundwater resources: Gross pollutant and silt trap at outlet to Khal should
clean and maintain regularly to improve the drainage water quality. Water hyacinth and waste should
be removed regularly from the Khal. Septic tank connections to Khal to be removed.

Land use and land cover: Regular monitoring (problem identification) and maintenance (when

& where required) should be ensured and given priority in KCC’s operation.

Livelihood and jobs: The new opportunities for small businesses should run under appropriate
authority. Project-affected persons should be given preference to access new opportunities.
Community health and safety: Khal should be cleaned on a regular basis to prevent stagnant
water, mosquito breeding, odor nuisance and to maintain the discharge capacity of the Khal.

6. Landscape, visual and aesthetic impact: Waste management especially along the Khal will prevent

disposal of solid waste into the Khal to maintain the environmental quality of the area.

5.4.8 Subproject 8: Rehabilitation of Approximately 18 Ponds

The rehabilitation of ponds is an amenity and income generating measure that includes the creation of blue-
green public spaces. The subproject and its associated facilities such as lining of banks of the ponds, public
paths/semi paved areas and boardwalks, diversion of drainage outlet away from ponds, Ghats and handrails,
seats/benches, solar lights and pavilions, public toilets/changing rooms/including septic tank & water supply,
kiosks and shops, etc. will improve the drainage facilities, protect the water resources from pollution, add value
to the existing land use and land cover, create livelihood and jobs facilities, upgrade the infrastructure and
services, and increase the landscape and aesthetic values. The identified positive impacts and enhancement
measures to realize benefits are described below.

Positive Impacts

1)
2)

3)

4)

5)

6)

7

Topography and drainage: The subproject will reduce the area flooded next to the ponds because
the rehabilitation and the re-excavation of the ponds will increase their storage capacity.

Surface and groundwater resources: Water quality will be improved due to the removal of water
hyacinth and dumped solid waste from the ponds and diversion of drainage outlets away from ponds.
Land use and land cover: Lining of banks of the ponds, public paths/semi paved areas and
boardwalks, diversion of drainage outlet away from ponds, Ghats and handrails, seats/benches, solar
lights and pavilions, public toilets/changing rooms/including septic tank & water supply, kiosks and
shops, etc. will change or improve the existing land use.

Solid waste: Developed land use and the new and rehabilitated facilities will discourage dumping of
waste near the ponds.

Livelihood and jobs: Newly constructed public paths/semi paved areas and boardwalks, Ghats and
handrails, seats/benches, solar lights and pavilions, public toilets/changing rooms/including septic
tank & water supply, kiosks and shops, and other facilities will create more business spaces and
options.

Community health and safety: Increased water storage capacity of the ponds will protect the
adjacent residences or city residential areas from flooding. A clean pond with improved water quality
will reduce the water scarcity felt by the locals and the chance of mosquito breeding and other
environmental nuisances such as odors generated due to stagnant water. The seating and lighting
arrangements, walkway, sanitation facility will create open space for recreation.

Landscape, visual and aesthetic impact: The subproject, in particular the boardwalks, Ghats and
handrails, seats/benches, solar lights and pavilions, public toilets/changing rooms/including septic
tank & water supply, kiosks and shops, will create public amenities and open space for recreation.

Enhancement Measures
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1) Topography and drainage: Regular monitoring (bank erosion & damage identification) and
maintenance (when & where required) should be ensured and give preference. The ponds should be
cleaned and maintained regularly to maintain water quality and storage capacity.

2) Surface and groundwater resources: Water hyacinth and waste should be removed regularly from
the ponds. Septic tank connections to Khal must be removed to enhance the public amenity of the
ponds. Conduct regular monitoring and raise awareness to prevent waste dumping into the ponds
and their surroundings.

3) Land use and land cover: Regular monitoring (problem identification) and maintenance (when
& where required) should be ensured and given priority in KCC’s operation.
4) Solid waste: Install solid waste management facilities at the ponds to avoid dumping.

5) Livelihood and jobs: Support livelihood activities that are compatible with the pond operation at the
pond sites, which could include swimming coaching/training, small food carts, urban agriculture etc.
The new opportunities or small businesses should run under appropriate authority. Project-affected
persons should be given preference to access new opportunities. Possibility of integrating fish
farmers in the subproject and creating opportunities for them to be further investigated by KCC.

6) Community health and safety: Ponds should be cleaned on a regular basis to prevent mosquito
breeding, odor and nuisance, and to maintain their storage capacity.

7) Landscape, visual and aesthetic impact: Regular monitoring and maintenance (when & where
required) should be ensured. Housekeeping, including solid waste management should get priority,
which will maintain the environmental quality of the area.

5.4.9 Impacts of Climate Change on 18 Ponds

Regardless of how we got here, climate change is a global crisis that affects ecosystems worldwide. While much
attention has been given to its impact on large bodies of water like oceans and rivers, it is essential to recognize
the profound effects climate change will have on smaller ecosystems, such as small ponds and water gardens.
These seemingly insignificant bodies of water are teeming with life and can provide critical habitats for a diverse
range of species. Though somewhat gloomy, this post will explore how climate change is poised to disrupt the
delicate balance of small ponds and how that change will imperil their inhabitants.

5.4.9.1 Temperature Fluctuations in Khulna

Climate change leads to rising temperatures globally, and small ponds are not immune to this warming trend.
As temperatures rise, small ponds become more susceptible to extreme heat events and prolonged droughts.
These fluctuations in temperature can have negative effects on the delicate ecosystem within a pond. Increased
water temperatures can alter the growth patterns of algae, disrupt the life cycles of aquatic organisms, and even
cause mass die-offs of fish and amphibians that are unable to adapt quickly enough. Small waterbodies are
highly susceptible to temperature change. Ponds warm up (and cool down) quickly, this can be very stressful
for the fish and other organisms that we care most about.

5.4.9.2 Changes in Precipitation in Khulna

Climate change also affects precipitation patterns, leading to more frequent and intense rainfall events and/or
prolonged droughts in different regions. Both scenarios pose significant challenges for small ponds. Heavy
rainfall can cause runoff and erosion, carrying pollutants and excess nutrients from surrounding areas into
ponds. These large slugs of water can lead to harmful algal blooms and oxygen depletion. Conversely, extended
droughts can cause ponds to shrink and water levels to drop precipitously. Long stretches of sunny weather is,
however, very good for my farmer’s ponds. For landscape ponds, this can lead to displacing organisms that rely
on these habitats for breeding, feeding, and survival. For species that can’t move to another pond (i.e. fish), this
concentrates them in an ever shrinking habitat that positively benefits no one. For water gardens and koi ponds,
it forces us to artificially maintain water levels. This relates directly to temperature fluctuation as a smaller water
volume heats up faster than when the pond is “full”.

5.4.9.3 Altered Hydrological Cycles in The KCC Area
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Landscape ponds are interconnected with surrounding groundwater systems, and climate change disrupts
these hydrological cycles. Rising temperatures and changes in precipitation patterns can affect the balance of
water inputs and outputs in ponds. Reduced groundwater recharge during droughts can lower water levels in
ponds, impacting the availability of essential resources for aquatic life. Additionally, increased evaporation rates
due to higher temperatures can further exacerbate water scarcity, jeopardizing the existence of numerous
species that depend on these water bodies. Reduced groundwater levels are a long-term consequence of a
changing climate. It will not be just our ponds that lament the disappearing subterranean aquifers, all of us will
shoulder this particular burden.

5.4.9.4 Biodiversity Loss in Subproject Area

Climate change-induced alterations in small ponds can lead to a loss of biodiversity. This is truly important, as
diversity = balance, and balance = low maintenance, beautiful ponds. Changes in water temperature, quality,
and availability disrupt the delicate balance required for the survival of numerous plant and animal species.
Amphibians, such as frogs and salamanders, are particularly vulnerable, as their life cycles rely on suitable

breeding and hatching conditions in ponds. In turn, the decline in amphibian populations can have cascading
effects on the larger food web, impacting predators (big fish), prey (ill fish & insects), and the overall ecological
functioning of the ecosystem (water quality). Warming water generally leads to less diversity and an increase
in undesirable species due to decreased dissolved oxygen levels. For us on the ground, this means less trout
and dragonflies and more mosquitos, algae, and warm water fish species.

5.4.9.5 Increased Invasive Species in Subproject Area

Climate change can create favorable conditions for the establishment and spread of vile invasive species in
small ponds. Rising temperatures and altered precipitation patterns provide a more hospitable environment for
non-native species to thrive. Wherever there is a weakness in the pond ecosystem, an invasive can sneak in
and take hold (Kind of like teenagers, they seem to just show up one day and wreck all my, everybody's fun).
Invasive species can outcompete native species for resources, disrupt ecological processes, and negatively
impact the overall biodiversity and stability of the pond ecosystem.

Investing in a good aeration system or pond filter for water gardens while keeping a lookout for invasive species
is more important than ever. Conserving, maintaining, and rehabbing your local habitat are vital practices in
order to maintain a beautiful pond. Plus, keeping a great open water resource in your backyard will benefit all
of the local wildlife. This good, clean water that you are keeping for its aesthetic beauty will function as an oasis
in a landscape of degrading resources.

Be observant, note the small changes that can affect your aquatic critters, and take an active role as a steward
of your increasingly valuable aquatic habitats. By recognizing the importance of these seemingly inconspicuous
bodies of water, we can take steps to maintain and enhance their quality and the well-being of the ecosystems
they support in the face of a changing planet.

ANALYSIS OF ALTERNATIVES

This section summarizes the outcome of the process that concluded with the selection of subprojects for the
study and presents the various within subproject alternatives that are analysed in the study. Alternatives
are essentially, different ways in which the project can feasibly meet its objectives, for example by carrying
out a different type of action, choosing an alternative location or adopting a different technology or design for
the project. The process that led to the selection of subprojects was primarily carried out to select between
different subprojects that were included in a long list of measures. Following the preparation of a
shortlist the measures were organised into subprojects and an analysis of within subproject alternatives
carried out.

6.1 Selection of Subprojects

The subprojects were selected following a Baseline Scenario, Climate Risk Assessment, which established
a longlist of measures. A ‘longlist of subprojects was established considering recommendations of
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previous studies as well as a technical assessment by the consultant. The longlist of potential subprojects
was analysed through a multi-criteria assessment (MCA) to establish a shortlist of subprojects for the
feasibility study and EIA.

The selected subprojects include comprehensive drainage solutions for two Mayur sub-catchments,
preservation of existing hydrology combined with public space, public inclusive river fronts. The selected
subprojects, the intervention strategy component, and the rationale behind the selection of subprojects

selected for EIA are presented in the Table 6.1 below.

Table 6.1 Intervention Strategy Component and Rational for Selected Subprojects

SI. No. Subproject Intervention/component Strategy/ Rationale

1 Embankment at Daulatpur | ¢ River erosion control Medium climate risk category
(726m) and e Provides public amenity Protects a large number of
Maheshwarpasha (119m) businesses at Daulatpur Bazar from

bank erosion.

2 Rupsha Riverfront Park ¢ River flood control Medium to high climate risk
(Phase 1)  Provides public amenity category,

Complements earlier Kfw
investment (Bus terminal under
CRDP)

Provides much needed public
amenity,

Land will be raised to improve
resilience to sea level rise until
2050.

Complements adjacent land use,
creates business opportunities.

3 Drainage improvements in | ¢ Conventional drainage Direct impacts on water
sub-catchments 17 and improvement logging/flood reduction.

21, (in the Nobinagar ° |mpr0ves conveyance Urban drainage network
area) including e Preserves natural hydrology improvement pilot project, which is
Sonadanga Bypass Road | ¢ |mproves environmental & replicable in other sub- catchments.
public health The poor benefit (Precondition:
Rehabilitation of Mayur to improve
conveyance under KCC drainage
project 2019)

4 Drainage improvement at | ¢ Conventional drainage High climate risk category
Bastuhara sub-catchment improvement Direct impacts on water
11 and Deana Chowdhury | ¢  Improves conveyance logging/flood reduction.

Khal upgrading e Preserves natural hydrology Will allow comprehensive urban
e Improves environmental & drainage improvement
public health Pilot project, which is replicable in
other sub catchments.
The poor benefit.
Residents will directly experience
improvement. (Precondition:
Rehabilitation of Khunde Khal to
improve conveyance under KCC
drainage project 2019)

5 Upgrade of Labonchara e Conventional drainage Will stop high tides entering the
Khal outlet gate and improvement Khal and flood low lying areas,
construction of e Reduces flooding by Will increase discharge capacity
Labonchara pumping improving discharge during low tide.
station capacity
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SI. No. Subproject Intervention/component Strategy/ Rationale
e Improves environmental & Will improve living conditions, many
public health extremely poor including climate
migrants in this sub- catchment will
benefit.
The catchment (5) is prone to water
logging and includes many
extremely poor communities.
Operation will require advanced
M&E skill, additional operational
budgets required. (Precondition:
Rehabilitation of Khals in this
catchment to improve conveyance
to be carried under KCC drainage
project 2019.)
6 Upgrade of Alutola outlet | ¢ Conventional drainage Will increase discharge capacity
gates improvement during low tide.
¢ Reduces flooding by Will reduce flooding along the
improving discharge Mayur to some extend.
capacity Will improve living conditions of the
e Improves environmental & poor along the river. (Precondition:
public health Rehabilitation of the Mayur River is
part of KCC drainage project 2019.)
7 Nirala Khal Revitalization | e Preservation natural A blue-green pilot opportunity.
and link park hydrology Reduces heat island affect
e Improves water quality Can be replicated later along the
e Provides public amenity Mayur River.
\Will improve water quality.
Creates public amenities, and
business opportunities.
(Precondition: Improvement of
conveyance along this branch is
part of the KCC drainage project
2019)
8 Rehabilitation of e Preserves natural Good opportunity to create public
approximately 18 ponds hydrology blue-green spaces
¢ Runoff reduction Reduces heat island affect
¢ Provides public amenity Has co-benefits such as business
opportunities
Within KCC'’s jurisdiction.

The subprojects recommended for investment proposals include two drainage pumping stations and a flood
storage basin. Drainage pumping stations are considered a priority in Khulna’s drainage system but will
require complex operation and maintenance capability and have significant capital and operational costs.
Thus, only the Labonchara pumping station is included in the Feasibility Study. A suitable location was not
identified for the flood storage basin, so although the measure was recommended it has been postponed to
a later stage following identification of a suitable location and included as an investment proposal.

6.2 Subproject Alternatives

Following selection of the subprojects various within subproject alternatives were identified and analysed with
respect to key environmental and social parameters in order to inform the conceptual design and to avoid,
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minimise, and mitigate risks and impacts. The Table 6.2 below presents the main alternatives considered for
the various subprojects along with the key environmental and social issues associated with these alternatives.
The advantages and disadvantages in respect of these environmental and social issues and the

considerations and implications adopted in the conceptual design as a result hereof.

Table 6.2 Subproject Alternatives Analysis

Alternative Design

Considerations

and extension

system

Sl Sub-project Options Advantages and .
Implications
Embankment Daulatpur Rip rap, rubble Minimum Recommended
Bazar to protect against mound or concrete resettlement will be solution to minimize
bend scour erosion block revetment built required displacement
approximately 10 Limited impact on
Protection of businesses on meters into the river existing
the embankment against with concrete wall to infrastructures
erosion / resettlement of reduce impacts built Likely to be dumped
businesses on the from land using concrete blocks no
embankment during small plant and rocks available in the
construction hand placement. delta.
Installation from
barges
Access Ghats and
jetties can be
1 g
incorporated
Rip rap, rubble Requires minor
mound or concrete resettlement of
block revetment built existing business and
directly on the residents.
existing shoreline.
Bio-engineering Few resettlements
methods, fascines, required
installed on limited impact on
reinstated existing buildings
embankment in front More natural
of the existing embankment.
shoreline. Will require more
maintenance
Will not meet 25-
year design life
Riverfront development at Terminal building, Encourages tourism Recommended
Rupsha Ghat with space for kiosks in Khulna, provide solution to create
Public space with seats, for tourist related much needed public social development,
shelters and tourist related businesses and food, space, satisfices business
kiosks for boating. This will jetty for boating tours public cultural needs | opportunities and
improve public accessibility to Sundarbans, more Save riverfront lands | public amenity
to the riverfront. than 50% green from future
Land to be raised from public space with encroachments
2 +2.55m to benches and trees to Provide revenue
+3.1m SOB (climate provide shade, opportunity for KCC,
proof until 2050) Amphitheatre for increasing financial
Social development, public performances resilience
business opportunities and Public park only with Focus only on public
public amenity seating, food space
related kiosks, No income
amphitheater like generation for KCC
above
3 Drainage network upgrading | Open drainage Easier to monitor and

maintain
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Alternative Design

Considerations

Sl Sub-project Options Advantages a_nd _
Implications
in Nobinagar area and = Cheaper to construct
Sonadanga sub- catchment = Prone to solid waste
Drainage improvement and dumping
reduction of water logging and | Closed drainage = Provide multiple use Recommended
flooding by improving | system option, foot path on solution to prevent
conveyance and preserving top. solid waste
natural hydrology to improve = Prevents waste dumping in the Khal
environmental and  public dumping in drains
health
Bastuhara k Khal upgrading | Khal: Open drain « Creates blue-green Recommended
Blue-green space creation, | with link park space amenity solution to create
access path along banks, | + footpath « Higher maintenance public amenity
seating, pavilions - shade | Bio-engineered requirement along Khal
provision embankment options
4a Drainage improvement and | Khal: Open drain « Creates amenity
reduction of water logging and | with link park * Less maintenance
flooding by improving | + footpath * Amenities not as
conveyance and preserving | With concrete green because of the
natural hydrology to improve | block embankments concrete lining of the
environmental and  public banks
health
Deana Chowdhury Khal Open drain with link « Creates blue-green Recommended
upgrading Blue-green space | park + space amenity solution to create
creation, access path along footpath « Higher maintenance public amenity
banks, seating, pavilions - Bio-engineered requirement along Khal
shade provision embankment options
b Drainage improvement and Open drain with link « Creates amenity
reduction of water logging and | park + * Less maintenance
flooding by improving footpath * Amenities not as
conveyance and preserving With concrete green because of the
natural hydrology to improve block embankments concrete lining of the
environmental and public banks
health
Drainage network upgrading | Open drainage - Easier to monitor and
and extension in Bastuhara | system maintain
sub- catchment « Cheaper to construct
Drainage improvement and| Closed drainage = Provide multiple use Recommended
4c reduction of water logging and | system option, foot path or solution to prevent
flooding by improving road on top. solid waste
conveyance and preserving * Prevents waste dumping in the Khal
natural hydrology to improve dumping in drains
environmental and  public = More expensive
health
Labonchara Khal outlet Manual gates = Smaller facility
gate upgrading and footprint
pumping station New gate = Slow opening and
structure, operator facility closing of gates
and housing, and pumping = Requires full time
station Drainage attendance
5 improvement, reduction of Motorised gates = Can be automated Recommended

flooding by improving
discharge capacity to
improve environmental and
public health

based on water level
Requires standby
generators in case
of power failure
Facility requires
larger footprint.

solution to allow for
larger gate size and
automation

Page | 221




Environmental Impact Assessment (EIA) Report

CCAUD, KCC

Alternative Design

Considerations

Sl Sub-project Options Advantages a_nd _
Implications
Location on the
inside of existing
gate
Location on the Recommended
outside of existing solution to minimize
gate displacement
Alutola gate upgrading Manual gates « Gate size needs to
be smaller to be able
Drainage improvement, to operate manually
reduction of flooding by Smaller footprint
improving discharge * Requires full time
capacity to improve attendance
environmental and public « Slow opening and
6 health closing of gates
Motorised gates « Larger gate size can Recommended
be adopted solution to allow for
« Can be automated larger gate size and
based on water level | automation
* Requires standby
generators in case of
power failure
= Larger foot print
Nirala branch Link park and access |+ No houses will be Park area is
revitalization/ path on bank only affected and there is | available and ready
regeneration no resettlement for development
Blue greenspace / amenity Create access path « Use a flexible access | Recommended
creation Seating, pavilions, within the river path approach with solution
kiosks, exercise tracks boundary either on paths on the banks to minimize
Diversion of dry weather the banks or over where land is displacement
flow (sewage) via interceptor water using a available and
to locally improve water boardwalk boardwalks along
quality in Khal section where no
Preserves natural hydrology, land is available and
improves water quality, avoiding existing
provides public amenity buildings.
* No resettlement
7 required.
Concrete block lining = Concrete lining
or bio- engineered requires less
green banks maintenance
* Willinclude less
green solution
= Green banks require
more maintenance
Without interceptor - Water quality will not | Interceptor included
diversion of dry improve in conceptual
weather flow * Amenity will be less design to improve
enjoyable water quality
Provide kiosks/stalls « Income generation Recommended
space at the Khals + for KCC solution to provide
Jetties for boating economic
opportunity
Creation of blue-green Create access path = Potentially a large
8 space and amenity Seating, around ponds as number of houses/

pavilions, kiosks, exercise
tracks

part of amenity
creation

buildings affected
where these have
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Alternative Design

Considerations

Sl Sub-project Options Advantages and
Implications

encroached into the
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7 ENVIRONMENTAL MANAGEMENT PLAN (EMP)

7.4 Occupational Health and Safety Management Sub-Plan

7.4.9 Health and Safety Measures During Construction

7.1.1.1 General Safety for the Workers

The Contractor independently of any liability arising from the legislation shall undertake all measures, as
required, to prevent accidents during construction works, as well as for the health protection and provision of
first aid to employees on site. The Contractor will also comply with all the relevant local regulations and
provisions for ensuring health and safety during the construction phase. The works will be carried out safely and
in accordance with the Laws, Directives and other provisions relating to health and safety of the staff.

During the construction all measures will be taken to prevent accidents to personnel and all third parties and
to provide first aid to them. More specifically:

e All working positions will be equipped with drinking water and sanitation facilities (showers, toilets etc.)

e First aid stations must be available

e Positioning of signs and glowing signs which inform, warn or forbid certain actions regarding dangers in
the site

e Dispensation to all staff working in the site of appropriate Personal Protection Equipment (PPE) such as
helmets, goggles, masks etc.

e In case of works taking place during night, adequate lighting must be ensured in the relevant areas.

7.1.1.2 Fire Protection

For fire protection and effective response at the construction site installations and other working places, the
following provisions are to be made:

= |nstallation of appropriate fire-fighting equipment

= Regular cleaning of sites from potentially flammable materials and proper disposal.

= No welding or other open fire activities near areas for fuel or other flammable materials storage
(belonging to the worksite or other neighbouring activities).

= Safe storage of explosive materials, in accordance with relevant permits from local authorities.

» In case the use of explosives is permitted during excavation, measures are to be taken to avoid damage
and accidents from the use of explosives, such as controlled blasts, explosion alarms, protective
measures for adjacent installations / properties etc.

7.1.1.3 Safety Signage of Transport

Signage will be provided for works in public spaces, bearing reflecting signs. During night there will also be
light signals, which will be noticeable from a distance equal to the maximum breaking distance of vehicles at
the public place where the site is located. Appropriate first aid materials will be available on site.

7.1.2 Health and Safety Measures During Operation

Health and safety of workers is essential and a crucial parameter of proper operation. Workers will wear
special clothing during work; shoes, galoshes, raincoats, helmets, gloves, masks etc., which will be washed
and ironed at the site. A fully equipped first aid kit and a stretcher will be available at the locker rooms.
During construction or maintenance machinery operators must take the following measures:
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= Wear a safety belt.

= Avoid excessive speed.

= Keep machinery clean.

= Do not crush sealed containers.

= Do not leave machinery unattended.

= Keep the steps of the machinery clean.

= Use steps and handles of the machinery.

= Avoid driving on the side surfaces of the landfill.

= Never get on or off the machine during movement.

= Not moving over get the machinery to get off it

= Clean machinery before repair and maintenance.

= Keep a daily record of the machinery’s operation.

= Always inspect machinery before the commencement of works.

= Inspect the place of works before the commencement of works.

= Keep the buckets and blades of machinery close to the ground.

= Lower buckets and blades of machinery to the ground during parking.
= Begin to operate machinery only after they are seated at the driver’s seat.

7.2 Waste Management Sub-Plan

7.2.1 General

Solid Waste Management (SWM) planning refers to the entire process chain comprising seven steps. All seven
steps are equally important and should be harmonized. Khulna City Corporation authorities need to consider
specialized strategies for different waste generators (households, shops and commercial establishments,
industries, hospitals, and so forth) and appropriate measures for the different levels in the SWM chain. The plan
will also coordinate with the different actors in the management of waste throughout the waste management
levels.

It is important to note that City Corporation authorities have the overall responsibility for SWM and therefore,
need to collect useful information on the quantity and quality of waste generated in their project areas also
ascertain the physical and chemical composition of various categories of waste, such as that generated by
households, shops and establishments, hotels and restaurants, vegetable and fruit markets, meat and fish
markets, hospitals and nursing homes. Doing so, it will facilitate the micro-planning of waste management. It
will help authorities to determine the scope of retrieval of recyclable material and define appropriate technology
for treating waste. It also allows them to determine the ultimate requirement of land for final disposal of inert
material.

7.2.2 Waste Management Strategy
The overall management strategy of the City Corporation consists of following 7 (seven) steps:
Step 1: Segregation, Reduction and Reuse of Waste at Source

The most preferred option for waste management in the SWM hierarchy is to prevent the generation of waste
at various stages including the design of products, production, packaging, use and reuse of a product. Waste
prevention helps to reduce handling, treatment, and disposal costs and reduces various environmental impacts
such as leachate, air emissions and generation of greenhouse gases. Minimization of waste generation at
source and reuse of products are the most preferred waste prevention strategy.

Itis important to address the solid waste issue from the generation of waste. Citizens, as the producers of waste,
need to cooperate with SWM. No municipal effort can make a city clean unless its citizens cooperate and take
an active part in waste management. Citizens must be informed, educated, and motivated not to litter on the
streets so they develop the habit of storing their waste at its source in at least two separate bins (one for
biodegradable waste and one for recyclable waste). Citizens also need to be educated about risks to human
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health and the environment and taught to separate domestic hazardous waste and infectious waste from the
other two types of waste. The citizen will be taught how to prevent waste by using reusable materials and avoid
unnecessary food. For example, using glass bottle instead of plastic for beverages, purchase jute bag instead
of plastic bag etc.

Municipal authorities must, therefore, make concerted efforts to convince all classes of citizens to store their
waste properly:

= Placement of two types of bins for biodegradable waste and recyclable waste
= Placement of bins for shops and establishments for preventing indiscriminate littering
Step 2: Primary Collection of Wastes from the Point Step of Waste Generator

Step 2 aims at preventing litter on the streets. Waste that is stored and segregated at households or other
establishments needs to be collected following a fixed schedule. Point-to-point collection also requires
cooperation and participation of citizens, who must bring their waste to the doorstep near the subprojects when
waste collectors arrive. It is important not to mix waste that was segregated by the households. Otherwise,
efforts to segregate waste at source will have no effect.

In Bangladesh, which has a hot and humid climate, organic biodegradable waste degrades easily, thereby
producing odors and attracting vermin and disease vectors. Therefore, biodegradable waste needs to be
collected every day. Dry waste (inorganic recyclables) can be collected less frequently; however, collection at
least once per week is advisable.

Point-to-point collection carried out along with street sweeping

With this option, street sweepers are given containerized handcarts or containerized tricycles. While sweeping
the street, sweepers are also expected to point-to-point collection of waste from the 150 to 250 houses situated
on both sides of the street they are allotted to sweep. They ring the bell or use the whistle to announce their
arrival, and citizens are expected to bring out their waste, bio-degradable as well as recyclable waste separately
and put the same in separate containers of handcarts /tricycles design for collection of both types of wastes.

Point-to-point collection by community-based organizations (CBOs)

Another option for point-to-point collection is to entrust the work to resident welfare associations (RWASs) or
CBOs. Those organizations could be allowed to levy user fees (such as Tk. 50 to 100 per house per month) to
assist them in appointing and financing the waste collectors for the point-to-point collection service. RWAs or
CBOs can be invited to submit applications, and the agreement can be established through a memorandum of
understanding. Waste collectors can be given a containerized tricycle with a bell or whistle to facilitate collection
of waste from the doorstep.

Point-to-point collection by private waste collectors

A third option for providing door-to-door collection is to contract with the private sector. Khulna City Corporation
authority may prepare reasonably sized packages to make such contracts viable. These contractors may be
allowed to recover user fees as may be prescribed by the KCC Authority or may be paid for the service by the
City Corporation. The contracts could be only for point-to-point collection or could also include transport of
waste.

Step 3: Sweeping of Streets on a Day to Day Basis

The street sweepers are equipped with three-wheeler hackney carriage and brooms. They sweep the streets
and collect the wastes in the hackney carriage and hip it by the side of the road, from where a motorized vehicle
will carry it to the land fill site. This will be run by the Khulna City Corporation authorities. The sweeping schedule
will be made as follows:

= A schedule of street cleaning that indicates which roads require daily cleaning and which ones need to
be cleaned periodically.

= A program for their cleaning both street sweeping and drains cleaning, keeping in view the norms of
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work prescribed
= Atimetable for cleaning of open public spaces daily or periodically
= Regular monitoring and supervision of the cleanliness work

Step 4: Secondary Storage in Covered Containers or Making the Town Bin Less

Solid waste collected from the doorstep through the primary collection system has to be stored in a convenient
place for its onward transport in a cost-effective manner. KCC authorities need to arrange open waste storage
points for placing mobile covered containers replacing the cement/masonry bins, which are inefficient and
unhygienic. In order to place containers in many places, some mini transfer stations can be constructed which
can reduce multiple handling and manual loading of wastes. It should be reminding that, if the treatment and
disposal site is located at a longer distance (more than 5 km from core area), transfer station may be appropriate.
In that case, waste has to be transferred from small vehicles into larger trucks so that waste can be transported
more efficiently over long distances. Transfer station in the City Corporation can facilitate optimum use of the
fleet of small vehicles and can take optimum advantage of large hauling vehicles for bulk transport of waste.
The timings of the transfer station should match with the timings of waste transport from the city so that direct
transfer of waste from a small vehicle to a large vehicle is possible. This arrangement can be facilitated by a
split-level transfer station, where a larger vehicle can go down to a ramp and directly tip into a smaller tri-cycle
van on a level ground.

In case, where final disposal site i.e., sanitary land and treatment facility (compost plant/incinerator) are located
less than 5km from core area, it is advisable to introduce motorize vehicle to collect waste from household and
directly transferred the waste to the landfill site or treatment plant. This line up will minimize the cost for building
transfer station.

Step 5: Transportation of Waste in Covered Vehicle/Containers

The transportation of waste consumes significant amount of budget. So, transportation system should be
efficient and economic. Vehicles should be selected based on capital costs, carrying capacity, lifetime, loading,
local spare part availability, speed, fuel consumption, and maintenance costs. Covered vehicles are best suited
for environmental point of view. This will prevent the split of littering. The transport system must be harmonized
with the secondary storage system of waste to prevent manual and multiple handling of waste. Proper
maintenance of fleet of vehicles is necessary to ensure that transport of waste is carried out without interruption.

Step 6: Processing of Waste Adopting Composting

The municipal authority must treat the organic fraction of waste before disposal. Municipal authorities need to
set up a plant for treating waste. Currently, private entrepreneurs are advocating several technologies for the
processing and treatment of organic solid waste. Some of the technologies have proven record such as
composting, anaerobic digestion etc. Some are based on applications used in foreign countries that have yet to
be tried successfully in Bangladesh. Such applications include incineration for power generation. Quite often,
city corporation authorities fail to assess the suitability of new technology to local conditions. They may be
attracted to technology that is successfully used in industrial countries without evaluating its applicability in local
conditions. As a result, they may meet failure later. It is important to avoid this mistake and to properly address
the issue of suitability to local conditions, including local technical knowledge, operational capacity and cost of
maintenance. In Bangladesh waste has a low calorific value- between 700 and 1,000 kilocalories. Therefore, it
is not suitable for incineration. Any technology for incineration requires a high calorific value input. Municipal
authorities should, therefore, be very careful in assessing this option for disposal of waste. Before choosing a
particular waste management option, different conventional and current practices all over the world are explored
to find out most likely options suited for this country.

Step 7: Improve Final Disposal of Waste by Constructing Sanitary Landfills

Open dumping of waste can cause irreparable damage to the environment by polluting land, water, and air;
adversely affecting human health; and lowering people’s quality of life. There is a need to prohibit open dumps
and direct municipal authorities to safely dispose of residues of solid waste in sanitary landfills after the treatment
of the organic fraction of solid waste.
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7.2.3 Planning for Primary Collection

Initially, City Corporation may select one pilot ward under door-to-door waste collection system, including the
introduction of source segregation at the household level. This requires massive awareness campaign and
citizen motivation program. The Khulna City Corporation has a plan to introduce plastic bin (Mobile) in the
roadside or in the important public places. NGOs will be deployed for public awareness to motivational programs
to success these initiatives. Initially source segregation may be started at ward no-8 according to the waste
recycling and reuse plan. At least 1000 household will be included under this program. Lesson learns from ward
no-8 may be gradually disseminated to other wards, before that SWM at other wards will be done by usual
practice.

Generally, 75%-85% (source: PPTA) of solid waste is generated in the household level. As stated above, an
improved waste management system will be developed under ISWMIP intervention by selecting the ward no-8
on pilot basis. The waste will be segregated at the source (household level) for its organic and inorganic
constituents and will be collected separately so that the potential value of recyclable materials could be achieved
and also to satisfy the concepts of National 3R strategy. For the purpose of separate collection, two different
colors coded HDEP plastic bins with lids will be provided in each household by the City Corporation. One green
bin for organic (compostable) material and other is a blue bin for inorganic (Recycling) material.

The urban dweller will have to pay a little amount as a service charge for the improved door-to-door solid waste
collection. The Tricycle rickshaw van/Motorize van with two separate compartments will be procured to carry
organic and inorganic waste from household and transfer to the temporary transfer station/secondary depot or
directly to the landfill site for unloading to the dump truck. Litter bins shall be provided along main roads, bus
stand, other public places to avoid littering.

7.2.4 Planning for Secondary Collection

The segregated organic waste shall be emptied manually from tri-cycle rickshaw van into a dump truck at
secondary transfer station located in the town. Once filled up to its full capacity, the required amount it shall be
transported to a composting plant (if available) and residual to the landfill site for final disposal. If transfer station
is not available with the Khulna City Corporation, the segregated organic waste will be allowed dump on the
sanitary landfill and saleable recycling material will be sold to the secondary buyers by van driver.

Secondary collection from market areas and temporary storage points is proposed to carry out by the existing
vehicles underuse and procured vehicle. During the transitional period, commingled waste from other wards will
be collected from secondary collection points and transported by dump truck to the waste segregated plant,
situated at the sanitary landfill site. The commingled wastes will be segregated in the plant for its bio-degradable
and non-bio-degradable parts and dispose accordingly to the landfill. It is proposed to sweep all the roads and
lanes with dense habitation or commercial activities on a day to day basis, alternate day sweeping in medium
dense wards and once in 3 days/once in a week sweeping in the remaining wards. Pushcarts are proposed for
road sweeping and drain cleaning. The sweepers shall transfer waste from pushcarts to the dump truck that is
located within a reasonable distance.

The solid waste management intervention in Khulna will satisfy the “National 3R Strategy for Waste
Management”. The objective of the SWM is to develop a cost-effective and environmentally sound solid waste
management system that is applicable for the secondary town. This system includes waste management
planning, waste prevention, waste recycling, waste reuse, waste storage, waste collection, waste transportation,
waste treatment and disposal as per plan and pre-selected procedure prepared by Khulna City Corporation.

Experiences reveal that proper storage and disposal are the first steps to achieve the desired goal of solid waste
management. Motivation of house owners and the door-to-door collection are proven to be very useful.
Nevertheless, the KCC authority has the deficiency of resources (e.g., manpower and budget) to provide the
door-to-door collection system for each house. A flow chart briefly given below Figure 7.1.
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Figure 7.1 Typical Flow Chart Showing of Solid Waste Management Procedures

7.2.5 Strategy for Waste Prevention

Currently City Corporation have no program of the waste prevention at any stage of the waste management
hierarchy. A National 3R (Reduce, Reuse and Recycle) Strategy for Waste Management has been formulated
in the year 2010. It sets the goal as higher levels of waste reduction, reuse and recycling and minimizing waste
disposal in open dumps, rivers, flood plains and landfills. It has focused on linkage with waste prevention (Strict
Avoidance) with 3R goals.

Waste recycling and waste prevention are those two solid waste management strategies which often confused
with each other. Most of City Corporation citizens, waste collector worker and scavengers are not well known
with the term waste recycling and waste prevention. Recycling is an effective way to manage waste materials
once they have been generated; waste prevention actually reduces the amount of material used and therefore
the amount discarded. The difference between waste prevention and waste minimization is shown in Figure
7.2.
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Figure 7.2 Showing the Difference of Waste Prevention and Waste Minimization

Waste prevention (also known as source reduction) is the design, purchase, manufacture, or use of products
and materials to reduce the amount or toxicity of solid waste generated. Waste prevention has not been
separately focused on a National 3R (Reduce, Reuse and Recycle) strategy for waste management instead
combined with waste reduction strategy.

Waste prevention often results in substantial savings through reduced purchasing costs and more efficient
practices. It also can reduce waste disposal costs. In addition, waste prevention has environmental benefits,
including reduced energy consumption and pollution, conservation of natural resources, and extension of
valuable landfill capacity. Practicing waste prevention can improve customer relations by demonstrating a
company’s concern about the environment. It can also enhance employee relations by involving employees in
the company’s waste reduction program.

The CCAUD project will take initiative from various training programs and guidance to motivate City Corporation
officials to prepare a plan for waste prevention according to the national 3R strategy.

7.2.6 Elements of Waste Prevention Program

The following elements in the waste prevention program to be implemented at the Khulna City Corporation
areas.

= Strict Avoidance: Avoid unnecessary food and packages etc.
= Reduce: Reduce waste as much as possible,
» Reuse: Using or manufacturing minimal or reusable packaging.

Waste prevention program would be implemented in Khulna City Corporation through the support of the
Government. Khulna City Corporation Chief Executive Officer and Councilor are the focal persons who can lead
this initiative.

7.2.7 Waste Prevention Implementation Procedure

Waste prevention includes a wide variety of activities to reduce the amount of waste generated. Along with the
implementation of national 3R goals, City Corporation may take the initiative for the implementation of the waste
prevention program. A new legislation like Container Deposit Legislation (CDL) should be developed by the
Government under draft solid waste management and handling rule 2010 for waste minimization. According to
this legislation, the waste management cost from City Corporation will shift to the product manufacturers, so
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that they can internalize solid waste management disposal cost. This legislation typically requires a deposit to
be paid for the purchase of products, such as beverages, with certain exemption granted by regulation. A refund
is eventually given when the container is returned at the point of sale or collection depots, where the container
is collected for reuse or reprocessing (Figure 7.3)

Deposit Initiation Deposit Redemption

Distributor

Distributor
or Bottler

or Bottler

Refund
(Plus handling fee
if applicable

/, Deposit Fanci
B mpty
+ Filled Container

Container

Retailer or
Redemption

Center

Deposit Refund
& rilea (E:’“Pty.
. . ontainer
y Container
Consumer Consumer

Figure 7.3 Container Deposit Flow Chart
The following waste prevention techniques that could be applied by the KCC for waste prevention program:
i) Using or manufacturing minimal or reusable packaging

Manufacturing companies in the City Corporation area could be motivated to reduce unnecessary use of
packaging material and try to reuse the cartons for packaging purpose. City Corporation would apply 3R rule
and work with suppliers to minimize the amount of packaging used and to return shipping materials such as
crates, cartons, and pallets for reuse. To reduce waste in shipping departments, reusing packing material, use
less packaging, and ship merchandise in returnable/reusable containers. The necessary awareness campaign
could be run for the owners of restaurants and cafeterias, using bulk food and beverage dispensers instead of
individual serving containers cuts down on waste.

ii) Using and maintaining durable equipment and supplies

High quality, long-lasting supplies and equipment that can be repaired easily mean fewer discards. These items
will stay out of the waste stream longer. In addition, the higher initial costs are often justified by lower
maintenance and disposal costs. Since these items are replaced less frequently, further cost savings can be
realized. Renting or leasing needed equipment might be another option. Through the awareness campaign, City
Corporation authority will motivate residence to purchase highly durable material and instead of discarding it,
try to repair it, so that waste reducing technique could be achieved.

iii) Reusing products and supplies
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Using durable, reusable products rather than single-use materials is one of the most effective waste prevention
strategies. A one-time investment for reusable items ends the frequently expensive cycle of discarding and
reordering. Consider adopting simple, cost-effective measures such as washing and reusing ceramic mugs in
place of disposable cups. Encourage employees to reuse common items such as file folders and interoffice
envelopes. City Corporation can achieve this waste prevention through massive awareness campaign.

iv) Using supplies and materials more efficiently

Changing company policies and operations to increase efficiency, reduce waste, and conserve materials is an
important way to achieve waste prevention. For example, switching to double-sided photocopying can cut paper
costs by 10 to 40 percent. Exchanging, selling, or giving away unneeded goods for reuse. Donate excess food,
used furniture, and other materials to local organizations such as homeless shelters or charities. Check to see
if a local materials exchange exists that can accept and distribute these items to non-profit groups. A growing
number of companies are also successfully selling or exchanging unneeded materials directly with other
companies that can use them in their manufacturing processes. Changing company policy, applying regulation
and awareness campaign can success this program.

v) Reducing the use of hazardous constituents

Find out which products in graphics and maintenance departments (such as ink, solvent, paint, glue, and other
materials) are available with fewer or no hazardous constituents. Suppliers should ask for water-based (rather
than oil- or solvent-based) products.

7.2.8 Budget and Manpower need for Waste Prevention Program (Yearly)

Waste prevention resources are available in the Khulna City Corporation. The government and donor agency
should come forward to support Khulna City Corporation to implement the waste prevention program. To
implement these types of programs, Khulna City Corporation not need involve any direct investment, so
available manpower and financial resources are sufficient to meet the waste prevention program. The typical
manpower and resources for awareness buildup are shown in the Table 7.1.

Table 7.1 Manpower and Resources Needed for Waste Prevention Program

R Materials/ . . Cost /Unit Total Cost

Activities goods Unit Quantity (BDT) (BDT) Manpower
" Adverti ; Officer-1
g vertisement on Number 25 4000 100,000 Supervisor-2
S newspapers
< Worker-5
IS
3 Posters and leaflets Number 5000 50 250,000
[2)
é Courtyard meeting. Number 80 2500 200,000
]
§ Transport and other - 30,000
< Total 580,000

Waste prevention program would be implemented in Khulna City Corporation through the support of the
Government. Khulna City Corporation Chief Executive Officer and Councilor are the focal persons who can
lead this initiative.

7.2.9 Strategy for Waste Recycle and Reuse

In current practices of the waste management stream, the Khulna City Corporation have no program of waste
recycling and reuse. Virtually wastes are not segregated at household level. However, newspaper and used
materials such as cans/bottles are kept segregated for selling directly to the itinerant buyers. During the
collection from households and from the street bins recyclable materials are collected by waste pickers. There
are several recyclable shops in the Khulna City Corporation areas. These facilities are run by the informal sector.
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The informal recycling of wastes is around 15 to 20 percent.
7.2.9.1 Components of Recycling/reuse Program
The following are components of recycling/reuse program.

= Source Segregation

= Composting

= Incineration

= Centralized Recycling Waste Collection Depot.

The Chief Executive Officer/Secretary of Khulna City Corporation will lead the activities relate to the
Recycling/Reuse Program for Khulna City Corporation. The mayor will be focal persons for any Recycling/Reuse
Program.

7.2.9.2 Implementation of Recycling Program

The process of recycling at Khulna City Corporation is very much in practice informally without control of any
statutory body. Recycling provides jobs for waste pickers, business for traders and commercial activities for the
owners of certain mills and factories who use wastes as raw materials for producing saleable items. In many
cases the recycling saves foreign exchange from importing the things that can be produced locally from wastes.
Source-separation is an environmentally and technically better way of getting a higher selling price of recyclable
materials, requiring less time for sorting out waste materials in the compost facility and finally improving compost
quality.

To encourage source segregation of wastes at households, awareness program, training of barrel composting
at the household level and distribution of compost free of cost to the households for home gardening should be
initiated.

The recycle sector is low profile, but well established. Large numbers of waste buyers purchase recyclable
waste from the doorstep and pass it on to a sub-dealer or a dealer with a good margin, who, in turn, passes in
the material to the recycling industry in bulk.

Other people are known as rag pickers. Rag pickers are generally poor women and children who pick up
discarded recyclables from the streets, bins, and dump-yards; segregate various components; and sell them to
a dealer for a small price to earn a living. Those recyclables are often soiled with food waste, human excreta,
and biomedical waste. Accordingly, the price of such waste is much lower than the dry and clean recyclable
material that is picked up directly from households or shops. Furthermore, because rag pickers are very poor,
they have little bargaining power to negotiate a higher price.

A sizable amount of recyclable dry waste such as waste paper, broken glass, and packaging material is not
picked up, because it is soiled substantially or is directly buried under a huge pile of waste in the bin or at the
disposal site. Quite often, rag pickers focus their search and recovery on a few varieties of recyclables that have
good returns such as plastic bottle, plastic and metal. Other materials are discarded. Hence, much potentially
recyclable waste from streets and bins ends up at the disposal site, along with other domestic waste and street
sweepings. Rag pickers, who search disposal sites as well as streets, nevertheless, recover some of those
materials; however, most of the waste gets buried.

The current practice of material recovery and recycling often leads to additional littering in streets when rag
pickers are rummaging the waste bags and bins. A denial to rag pickers in the streets forces them to collect
recyclables from landfill sites as well. This practice leads to even higher health threats and environmental
pollution. In most cases, rag pickers are women and children from low-income groups, which compose the
weakest group in the society. They are often exploited by waste merchants because of their status.

In the past 10 years, an increasing number of non-governmental organizations (NGOs) have become active in
improving the working and living conditions of rag pickers. Because the municipal waste service was until
recently limited to, waste collection from public bins, NGOs recognize the service gap and have started offering
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point-to-point collection services to households. Recognizing that recyclable waste should be collected at the
source of its generation to maintain its value. The Khulna City Corporation will have to introduced door-to-door
waste collection in some ward partially. This works involve in door-to-door collection is recovering some salable
discarded recycle material from mixed household waste and carrying with their van in a separate plastic bag.

The Khulna City Corporation should search private or non-governmental organization to become successful its
recycling program, because most of these efforts are done by a private or non-governmental organization. The
NGO/Private Organization can minimize the gap which will have a positive effect for the whole sector. Waste
recycling in Bangladesh has many untapped potential opportunities that could benefit the entire society.

Given the current situation, needs to upgrade and reorganize its recycling system, to increase the effectiveness
of its waste collection and recycling system, and to improve the working conditions of rag pickers. The key
stakeholders to lead this process are the City Corporation authorities, because they are ultimately responsible
for waste management. Another major challenge is to obtain public participation and the involvement of the
private sector. Currently, recycling at City Corporation is being done in the above chain and reuse of waste in
the form compost.

Plastic Bag Recycling and Processing: There is very little opportunity for recycling plastic bags apart from
burning as a fuel source or bringing in shredding equipment and molds to make plastic items such as posts,
decking, chairs, and seats. However, given that most plastic bags are sold in terms of either inorganic soil or
organic material attachment, the overall environmental cost associated with having to clean and dry these bags,
not to mention the higher labor content, would make such a scheme generally unattractive at the present time.

The plastic bags can be used as a fuel source in refuse-derived fuels or waste-to-energy facilities and hospital
incinerators or laundries, cement kilns, and charcoal production where partial processing is sometimes required.
Beverage containers can be recycled and are often chipped or crushed to increase their density, thereby making
transport more efficient. Polyethylene containers, polyethylene and bottles may be reprocessed into outdoor
furniture, roadside markers, and rot-proof planks for waterside uses, and they burn cleanly (as do the
polyethylene shopping bags) with a fuel value equal to diesel or natural gas. In some locations, free plastic chair
molds are provided by beverage manufacturers for nongovernment organizations to reuse their scrap bottles to
make extruded plastic products

Recycling Mechanization: There are three stages of development for centralized recycling. The most
appropriate stage typically depends on community wealth, which impacts the waste characteristics and the level
of segregation.

1) The first stage is fully manual (scavengers). It is possible to improve conditions with personal protective
equipment, weather covers, forming collectives to get better prices, and so on. Larger municipalities with
significant distances to the landfill may profitably operate a transfer station, allowing segregation at the
gatehouse, plus potentially scavenging in a large open concrete pit before dozer track roll compacting and
pushing into transfer trailers parked below the pit chute to cart to disposal. This retains the advantages of
scavenger sorting in a safer and more controlled environment.

2) The second stage is partially mechanical with selected mixed waste such as for refuse-derived fuels or
composting.

3) The final stage is mechanically separating and packaging segregated waste. These fully mechanized
recycling facilities or materials recovery facilities will only work sustainably on fully segregated waste.

7.2.9.3 Role of Khulna City Corporation in Recycling Programs

It is important for the Khulna City Corporation to take a supporting role rather than the leading role in recycling
programs. There are many cases of market distortion when the City Corporation establish their own facilities in
direct competition with private sector recyclers. Almost always, the City Corporation reduces its direct
involvement in running materials recovery facilities over the long term, meaning that the suppressed private
sector then has to return to the recycling sector. A suitable potential role for the City Corporation is to provide
the equipment such as mobile chippers or the land area for stockpiling of recyclables prior to baling and sale.
They should leave the primary role of recycling with the private sector (or may lease the sites). The other
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potential key role of the City Corporation is implementing an information, education, and communication
campaign to encourage community awareness on the need for recycling which would then support the private
sector endeavors. The only need for intervention is if scavengers are paid an unfairly low price by agents.

a) Public Information and Education: Khulna City Corporation communicates with residents and businesses
at least once per year on the requirements of local recycling programs through newsletter, mailings, cable TV,
newspaper column, inserts in tax bills, etc. City Corporation advertises about who, what, where and how of
recycling is made in local newspaper. City Corporation has an active recycling coordinator and/or committee
who assist with public information. New residents receive information on the local recycling program when they
move in. City Corporation prominently features local recycling program on its website. City Corporation website
recycling information City Corporation sponsors annual or ongoing collection program for some recyclables such
as tires, electronics, leaves, yard waste, etc. Community events such as annual parades, festivals, etc. are
planned as “green” or zero-waste events.

b) Purchasing: Khulna City Corporation contracts with a hauler to collect recyclables from all town properties
and/or town employees deliver all recyclables to the local recycling center. City Corporation look after the school
system contracts with a hauler to collect recyclables from all school properties and/or school employees deliver
all recyclables to the local recycling center. Khulna City Corporation has and uses an environmentally preferable
purchasing (EPP) policy and is aware of and takes advantage of state EPP contracts open to purchase by
municipalities and other political subdivisions. City Corporation uses only recycled paper with 30% post-
consumer content or greater.

c) Regulations: Khulna City Corporation enforces its national recycling ordinance (3R) to assure that all
generators within the borders of the City Corporation, including residents, businesses, institutions, government
offices, etc. comply with recycling requirements. National Building Code regulations require adequate space for
recycling containers and collection along with MSW in all new projects built in the City Corporation, e.g. multi-
family housing, shopping centers, office buildings, schools, etc. Demolition and building regulations require
contractors to recycle C&D waste and require a waste management plan which emphasizes source separation
and source reduction and recycling for all construction and demolition projects beyond a certain size. City
Corporation shall collect C & D waste for soil cover on a landfill cell.

d) Human resources, employees, including school employees: City Corporation has an official written
recycling policy with the context of 3R in place that is communicated to all employees. New hires receive a copy
of and training on the recycling policy/program and recycling is written into the job descriptions of relevant City
Corporation positions (i.e. Conservancy employees, facilities management, etc.). Mayor/Councilors, official
and/or Chief Executive Officer communicate regularly with employees on the importance of recycling.
Employees are trained in what to recycle, how and where. Conservancy employees are trained to keep
recyclables separate from MSW and where to deposit recyclables for collection. Department heads are trained
on what to recycle, how and where. Employees are evaluated annually on their compliance with the recycling
policy (3R). City Corporation tracks and records tonnage of all recycled items for City Corporation data base.
City Corporation tracks final destination of all recyclables collected through municipal contracts. City Corporation
provides warning stickers/tags to haulers for use with customers who don’t recycle. City Corporation has
enforcement personnel who have been given authority to issue fines similar to animal control officers for
residents and businesses who don’t recycle. City Corporation requires all haulers who collect recyclables within
its borders to register with the City Corporation annually. City Corporation requires all haulers registered with
the community to report to the town or to local ward councilor where they haul MSW and recyclables.

e) Local recycling center: City Corporation provides curbside recycling collection paid for through the tax base.
City Corporation provides a local recycling center for items not collected at curbside and for residents who don’t
use a hauler who collects recyclables. The City Corporation’s local recycling center is open to small businesses
as well as residents. Local recycling center does not charge residents or small businesses for drop-off of
mandated recyclable. Local recycling center fees are based on a pay-as-you-throw (PAYT), i.e. those residents
and businesses who drop off greater amounts of MSW pay more than those who drop off lesser amounts of
Municipal Solid Waste (MSW).
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7.2.10 Pond waste Management Sub-Plan
7.2.10.1 Waste Pond

A waste pond or chemical pond is a small impounded water body used for the disposal of water pollutants,
and sometimes utilized as a method of recycling or decomposing toxic substances. Such waste ponds may be
used for regular disposal of pollutant materials or may be used as upset receivers for special pollution
events. Often, chemical ponds themselves are addressed for cleanup action after their useful life is over or when
a risk of groundwater contamination arises. Contamination of waterways and groundwater can be damaging to
human, animal and environmental health. These health effects bring into question the best engineering solutions
to mitigate waste ponds' environmental impact.

7.2.10.2 Waste stabilization pond

Waste stabilization ponds (WSPs or stabilization ponds or waste stabilization lagoons) are ponds designed and
built for wastewater treatment to reduce the organic content and remove pathogens from wastewater. They are
man-made depressions confined by earthen structures. Wastewater or "influent” enters on one side of the waste
stabilization pond and exits on the other side as "effluent”, after spending several days in the pond, during which
treatment processes take place.

7.2.10.3 Types of Ponds Considering Waste

Waste stabilization ponds consist of man-made basins comprising a single or several series of anaerobic,
facultative or maturation ponds. The presence or absence of oxygen varies with the three different types of
ponds, used in sequence. Anaerobic waste stabilization ponds have very little dissolved oxygen, thus anaerobic
conditions prevail. The second type of pond, facultative stabilization ponds, sustain an aerobic surface habitat
above an anaerobic benthic habitat. Maturation ponds offer aerobic conditions throughout, from the surface to
the bottom.

7.2.10.4 Costs

In the selection of a wastewater treatment process, besides the technical aspects that are relevant to each
alternative, also cost factors play a very important role. The latter can be basically divided into (i) construction
costs and (ii) operation and maintenance costs. Waste stabilization ponds are usually considered a cheap
alternative in terms of construction costs. However, the final costs will depend essentially on the size of ponds,
presence of maturation ponds in the process configuration, topography, soil conditions, groundwater level and
land cost.

7.3 Contractor Management Sub-Plan

This CMP is intended to outline the relationship between KCC and the Contractors, and to describe how the
overall contract will be managed (i.e. describe the Contractor management processes that will be
implemented by KCC).

In further detail, the purpose of the CMP is to:

e Summarize the Contractors’ and Subcontractors’ engagement and management processes,
procedures and systems used;

o Define roles and responsibilities for the Beneficiary and the Contractors and its Subcontractors, as well
as the relationship and cooperation between all parties, with regards to all subproject activities;

e Outline the applicable subproject Standards relevant to the Contractors and its Subcontractors;
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Set out the processes to ensure the implementation, by the Contractors and its Subcontractors, of all
requirements, project commitments, conditions, methods (work statement for the construction phases),
and procedures applicable to them, intended to assure the execution of the Project;

Define training requirements;

Establish a Grievance Mechanism about other Construction Environmental Management Plans
(CEMPS);

Define monitoring and reporting procedures, including Key Performance Indicators (KPIs), to monitor
the performance of the Contractors and its Subcontractors; and

Define intervention procedures, i. e. the way KCC will liaise with the Contractors to sort out any issues,
namely related with non-compliance and/or environmental and social performance.

Contractors’ environmental, social, cultural heritage management of contractors.

Any subsequent changes to the Contractor Engagement processes may result in changes to this CMP.

7.3.1

Links to Khulna Subproject’s HSE Management System

The Contractors will be required to align their own HSE-MS with the subproject’s one, and to develop their own
detailed Contractor’'s Environmental Management Plan (CEMP), including detailed topic and/or activity-specific
CEMPs, based on the ESMF and reminder Management Plans provided by KCC. This will be done through
“Work statement documents”, which will be agreed with all Contractor, for each site, where will define the special
conditions.

7.3.2

Figure 7.4 Linkage between subproject HSE-MS

Policies and Standards

All Contractors and its Subcontractors are subject to the conditions and obligation set out in the national
legislative framework, KfW regulations, the Environmental and Social Safeguards (ESS), and country’s norms
and procedures.
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7.3.3 Application to the project contractors

Successful projects that involve contractors all exhibit similar characteristics. They all have clear and
unambiguous contracts established that include a Statement of Work. The efforts of all contractors integrated
into a cohesive project plan with all contractors understanding where their efforts fit into the overall picture. The
formal and informal interfaces between the beneficiary and the contractors are documented. Before starting
specific work, the contractors are granted authorization to proceed. This authorization is received, in writing, via
a Work Authorization form. A formal team building process is established and implemented. These practices all
contribute to reducing the risk of misunderstandings or isolationism. Each contractor will have a legally binding,
written contract that defines the following items. The legal names of the parties involved in the contract will be
specified.

The scope of the contracted work (contained in an attached Statement of Work), will be described on terms of:

5

%

a clear definition of the services to be provided by the Contractor;

responsibilities and authority limits of each party to the contract;

a clear definition of the deliverables and minimum content to be provided by the contractor;

any and all constraints imposed on the Contractor by KCC., such as schedule constraints; budget
constraints, specific tools to be used; and

% a clear statement of requirements for quality of deliverables and services including the requirement to
allow independent quality inspections of materials and processes.

5

%

X3

8

e

8

Appropriate terms and conditions, which will be impose on both KCC and the contractor, will be identified. The
acceptance process will be clearly identified.

Each CEMP outlines tasks to be undertaken by both KCC and its Contractors. The Contractors themselves will
be required to develop their own detailed management plans/action plans, which will reflect the commitments
in this CMP and which demonstrate how they will meet these commitments. The Beneficiary will nominate the
obligation of Contractor to draws the Plan and indicate models for CEMPs on “Work statement document” which
will be closed with all Contractor for each site, where will define the special conditions and procedures.

7.3.4  Document Management

The KCC will provide the Contractors Management Plan with attributes for all parts, requirements for Contractors
and also a Work Statement for construction phases, including models for standard documents. Contractors
enter into a business partnership with Khulna City Corporation after bidding procedures, and will provide in legal
time the integrated solution for execution phases, including the economic, environmental and social approach.
Contractors will present the information for all subcontractors and the procedures for verification and validation
services.

7.3.5 Contractors Engagement and Management

The CMP will highlight all responsibilities, requirements and work statements that are expected of the
contractors and how they will be delivered to the beneficiary. The Parties will establish contacts points to monitor
actions and to correct any non-conformances. All the proposed solutions will be reported to Project Management
Unit, management of change structure. This structure is responsible for decisions, under Project manager-
management services approval, for drawing procedures able to be applied on all sites or on specific sites, and
for updating the CEMP documents.

The approach to managing the subproject will be based on the following guiding principles:
KCC will establish on the bidding documents the conditions and obligation for Contractors;

= a Statement of Work will be drawn by the team, jointly with each Contractor taking responsibility for the
services outlined in its areas of responsibility;
= effective channels of communications will be clearly defined and established within the Statement of
Work document;
= each Contractor/Subcontractor will have its responsibilities and authority limits clearly defined in the
Statement of Work;
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= each Contractor will have its deliverables and execution time identified in the Statement of Work;

= each Contractor will have the services it is responsible for providing clearly identified and described in
the Statement of Work;

= all constraints imposed on the Contractor will be clearly identify in the Statement of Work, including
schedule and budget constraints;

= all environmental, social, health and safety and cultural heritage constraints imposed on the Contractor
will be clearly identify in the Statement of Work;

= each Contractor will have requirements for quality clearly identified within the Statement of Work,
including the requirement to allow independent quality inspections of materials and work processes;

= all products and services provided by the subcontractor (partners of Contractor) will be subject to the
acceptance of KCC;

= each subcontract will contain appropriate terms and conditions;

= adequate facilities will be provided to meet the needs of the Contractors, and the Contractors will support
subcontractors in processing invoices and payments, subject to the invoices being delivered to KCC in
an acceptable format. To this end, KCC will establish format requirements for invoices in list of Standard
Documents;

= the Contractors will be directly responsible for their part of the contract in relation with the subproject,
even for the subcontracted parts;

= the Contractors will be obliged to contract only with solvable and reliable subcontractors, and only with
the written approval issued by KCC, and

= ESUisresponsible, for project management, for control and monitoring activities regarding constructors'
actions and has overall responsibility for environmental, social, health and safety, and cultural heritage
aspects of the project.

7.3.6  Roles and Responsibilities

Delivery of the project commitments referenced in this CMP is the responsibility of both KCC and its Contractors.
The specific responsibilities for implementation of the specific actions identified in the individual CEMPs are
clearly distinguished between KCC and relevant Contractors in the Appendices to the CEMPs.

Table 7.2 Mapping of Functional Elements Between KCC and Contractors

Functional Element KCC Contractors Subcontractors

Project Management X

HSSE management X X

Management of change X X

Technical monitoring X X

Quality assurance X X

Human resources ((HR) and training X X X
Economic X X X
Legal X X

Information technology X X

Communication and Public relations X X

Audit X X

7.3.7 Contractors’ Roles and Responsibilities

Contractor’s predominant responsibility will be to ensure that all their work and staff activity is compliant with the
legal provision for environment, social, safety, health and the permits provided by Khulna City Corporation. Their
responsibilities include the management of specific activities and for the surveillance of all activities on the site.

The Contractors will prepare work plans in compliance with the Project’s requirements.
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CEMPs to be produced by the appointed Contractor-

5

A

Waste Management Plan (Include Hazardous Management Plan)
Road and Traffic Management Plan

Pollution Prevention Management Plan

Labour and Working Conditions Management Plan

Emergency Response Management Plan

Community Health and Safety Management Plan

Reinstatement Management Plan

5

%

X3

8

X3

¢

X3

8

X3

8

X3

8

The Contractors will be responsible for the Health and Safety Plan and Measures, regarding their own
employees and sites conditions, as well workers’ accommodation, under a risk analyze procedure, in
accordance with legal provisions, advised by City Corporation.

Contractors shall nominate the following employees:

» representative for site coordination;

representatives for HSSE responsibilities;

representatives for technical execution, budget, Project phases;
first aid competent person;

representative for waste management;

team for guarding the site; and

» team responsible for intervention on accidental pollution events

YV VYV VYV

Other details about Contractor’s obligations related standard documents, which have to be drawn, will be
nominate on bidding documentation.

Organizational Design/Human Resources. Contractors are also responsible for developing organizational and
human resource elements of the solution recommended by the subproject.

7.3.8  Methods for Successful Contractor Management
7.3.8.1 Management Practices

Successful projects that involve contractors all exhibit similar characteristics. They all have clear and
unambiguous contracts established that include a Statement of Work.

The efforts of all Contractors are integrated into a cohesive project plan with all Contractors understanding
where their efforts fit into the overall picture.

The formal and informal interfaces between the beneficiary and the contractors will be documented.

Before starting specific work, the contractors will receive an “authorization to proceed”. This authorization will
be provided in writing, via a Work Authorization form. Authorization will be dependent on the completion of all
necessary pre-construction surveys, the approval by KCC of Contractor CEMPs, all associated method
statements relevant to the respective section and any further works KCC deem necessary prior to construction.
Auditing requirements will be detailed and addressed in the plans listed in the Framework Management Plan.

A formal team building process is established and implemented.
These practices all contribute to reducing the risk of misunderstandings or isolationism.
7.3.8.2 Environmental and Social and Health and Safety Reporting

Each week, the Contractors will prepare and deliver to the ESU weekly progress reports on environmental,
social and health and safety performance. The report is to be delivery by noon on Thursday. The report will
identify:

0] performance against KPIs
(i) incidents within the period and investigation findings
(i) planned activities
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(iv) atextual description of progress,
(v) alist of internal milestones attained,
(vi)  a brief description of any problems encountered

7.4 Labor Management Sub-Plan

7.4.1 Overview of Labour Use on the Subproject

Under the World Bank Environmental and Social Standards (ESSs), on Labor and Working Conditions Labor
Management Procedures (LMP) are required to be produced. The purpose of the LMP is to facilitate planning
and implementation of the project. The LMP identify the main labor requirements and risks associated with the
project, and help determine the resources necessary to address project labor issues. The LMP is a living
document, which is initiated early in project preparation, and is reviewed and updated throughout development
and implementation of the project. The project aims at responding to urgent and critical environmental issues
and minimizing/mitigating public health and environmental risks. The interventions, more specifically designed
towards the management and disposal of demolition waste generated from the damaged buildings and asbestos
contaminated waste, rehabilitation of damaged solid waste infrastructure and technical assistance measures for
their sustainable operation. In addition to the KCC Project Management Unit (PMU) staff who will be recruited
on a part-time or full-time basis throughout the Project duration, it is estimated that around 70 workers
(contracted through third parties) will be employed for implementing various Project subprojects. These workers
will be local and international migrants above the age of 18. As for Primary supply workers, defined as those
suppliers who, on an ongoing basis, provide directly to the project goods or materials essential for the core
functions of the project, none have been identified at this stage. However, should any be identified at a later
stage during Project implementation, this LMP should be updated accordingly.

7.4.2 Subproject Construction Related Activities

Waste Collection and Transportation. This will help improve and optimize solid waste collection and transport
services in Khulna City Corporation, including collection containers and fleet, mechanical cleaning equipment,
and transfer stations etc.

Waste Processing and Disposal Systems. This will finance prioritized waste processing and disposal
infrastructure, including closure of polluted landfill sites, management of legacy waste, construction and
rehabilitation of engineered sanitary landfills (standalone or regional/ clustered), and provision of facilities related
to composting, resource recovery, and waste-to-energy.

7.4.3 Potential Labour to be Used in the Subproject

Direct workers, contracted workers and community workers will be employed for the project. Two contractors
may be engaged for the implementation of the project. One contractor will be engaged for construction of
substations and another contractor for the constriction of transmission lines. It is assumed that contractors will
not start all the construction activities at the same time. Rather contractor will start work in a site and after
completing each site he will start another site. Moreover, due to the linear type of project, it is not expected that
there will be high concentrate of workers at the same place and at the same time. So, no severe labor influx is
expected. It is assumed that 20 labors will be required during normal operations and 30 labors will be required
during peak operations. The nationality of labors during construction phase comprises of Foreign (maximum 4)
and remaining from domestic. During operation phase, maximum 16 nos. of manpower would be of local
(PGCB). So, it is expected that the total number of labors may not exceed 50 at any sub-project areas due to
the phase wise activities. As the unskilled labors will be hired locally, no severe labor influx is expected at any
time of the construction. It is assumed that about 50% of the labor will be migrant, for which accommodation
will be required. The migrant workers and staff will be accommodated on-site at temporary labor camps or in
rented houses in surrounding villages of the Project. Local workers will be employed for carrying out civil works
and other masonry works. Setting up of labor camps is not envisaged during the construction phase of the
Project. Moreover, temporary tent would be made near the towers and substations area to provide the security
of construction machineries.
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7.4.4  Key Labour Risk

The main labor risks identified in this subproject are associated with the Rehabilitation of Damaged Solid Waste
Management Infrastructure and Management of contaminated Debris. These include:

e Disturbance of asbestos contaminated waste such as demolition work, rubble moving operations and
heavy vehicular movements over contaminated waste is likely to expose operatives undertaking this
work, and those in close proximity (within 20m) to the management site. Inhalation of dust, gaseous
substance or aerosols from removal and transportation of asbestos material can cause serious health
risks to workers.

e Occupational accidents and injuries to workers from several management activities (use of crushers
and other machinery and equipment)

e Working conditions, such as excessive work hours, delayed or inadequate payment of wages and
insufficient insurance coverage

e Health risks related to exposure to waste for collection, sorting, recycling and composting workers

e Accidents during removal, transportation and disposal of asbestos-contaminated waste.

¢ Discrimination of unequal employment opportunities likely incidents of child labour or forced labor

o Risks of labour influx and potential occurrence of gender-based violence and sexual exploitation and
abuse/sexual harassment (SEA/SH) incidents

e General understanding and implementation of occupation health and safety requirements

e |nadequate Grievance Mechanism (GM) to handle complaints and concerns for all the Subproject
Workers.

7.5 Traffic Management Sub-Plan

When working on roadside construction, it is important to have a traffic management plan in place to ensure the
safety of both the workers and drivers in the area. A traffic management plan template can help us create a safe
work zone and manage traffic flow around our construction site.

According to Safety, Health, and Welfare at Work (Construction) Regulation, to carry out any
construction/maintenance work on any public roads, a contractor shall develop a traffic management plan to
ensure the safety and health of the road workers and road users. A traffic management plan/temporary traffic
management plan (often shortened to a “TMP” or “TTMP”) is essentially a suite of documents that give details
on the proposed measures which are to be implemented to ensure the safety and integrity of the road workers
and road users whilst the construction work is being carried out. These documents shall be prepared by an
experienced Temporary Traffic Management Designer with a valid certificate and knowledge of the current
legislation.

To ensure compliance, the Traffic Management Designer must carefully consider the characteristics of the site
and develop a traffic management plan which best addresses the site constraints in a safe manner in so far as
is reasonably practicable by the application of the following:

e The Traffic Signs Manual.

e Temporary Traffic Management Design Guidance.

e Temporary Traffic Management Operations.
A traffic management plan aims to promote safety and efficiency during construction activities. Having a plan
can avoid potential hazards and disruptions to traffic flow. The traffic management plan should be submitted to
the relevant Local Authority for approval prior to carrying out any roadworks on public roads.

7.5.1 Elements of the traffic management plan

A traffic management plan is a document that outlines the steps that a construction site needs to follow to
manage the flow of traffic around a construction site safely. The plan should consider the type and location of
the construction, as well as the expected traffic volume.
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The traffic management plan needs to cover the design, implementation, maintenance, and removal of the
temporary traffic management (often shortened to “TTM”) measures to minimize the risk of accidents while the
roadworks activity is carried out. At a minimum, the traffic management plan shall address the following:

Duration of Works

Hours of Work

Subproject Details

Traffic Management System

Traffic Management Layout/Drawing
Phasing of Works

Traffic Management Signage

Speed Limits

Road Level

Design Parameters

Site Access & Egress
Communication and Emergency Procedure

The key elements of a traffic management plan template:

The type of construction work that will take place: This is important information for drivers as it will
help them know what to expect when traveling through the work zone.

The construction site’s location: This will help drivers plan their route and avoid the construction
area if possible.

The expected traffic volume: This will help us determine the necessary traffic control measures.

A diagram of the construction site and proposed traffic flow: This will help drivers understand the
traffic control measures that are in place.

The contact information for the project manager: This is important in case there are any questions
or concerns about the traffic management plan.

The traffic control measures that will be in place: This includes things like road closures, detours,
and lane closures.

Proposed measures to control traffic around the construction site:

Road closures: We may need to close a section of the road to construction traffic. This will help
ensure the safety of both drivers and workers.

Detours: We may need to set up a detour around the construction site. This will help reduce traffic
congestion and allow drivers to avoid construction.

Lane closures: We may need to close a traffic lane to construction vehicles. This will help reduce
the risk of accidents and ensure the safety of both drivers and workers.

Traffic signs: We will need to place traffic signs around the construction site. These signs will help
drivers understand the traffic control measures that are in place.

Traffic cones: We will need to place traffic cones around the construction site. These cones will help
drivers understand the traffic control measures that are in place.

Barricades: We will need to place barricades around the construction site. These barricades will help
drivers understand the traffic control measures that are in place.
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e The appropriate signatures that indicate approval of the plan: This shows that the traffic
management plan has been reviewed and approved by the relevant authorities.

The traffic management plan shall be prepared according to the latest legislation and shall be included in the
Safety and Health Plan of the project.

7.5.2 The Traffic Management System

A traffic management system (traffic control method) is essentially the type of traffic control measure which is
to be implemented to direct vehicles and pedestrians around the works whilst ensuring the safety of road
workers. Some methods of traffic control are:

e  Priority

e Stop & Go

e Two-Way Traffic

e Give & Take

e Temporary Traffic Signals
e All Stop & Convoy

e Road Closure

e Lane Closures

e Semi-Static Operations

e Mobile Lane Closures

7.5.3 Layout of atemporary traffic management layout

A temporary traffic management layout (TTML) is a drawing that outlines the traffic control measures which are
to be implemented and gives details on the type of control which should be implemented, safe movement of
pedestrians, type of delineation device, safety barriers, etc. Contractor should produce the highest quality traffic
management layouts/drawings which come with the traffic management plans and would have a guaranteed
success rate of approval from the Local Authority. All temporary traffic management layouts/drawings will be
easy to read by the construction workers and can be completed at any scale required by the subproject (e.g.,
1:500), and with a fast turnaround time.

7.5.4 Purpose of a Traffic Management Plan

A traffic management plan aims to promote safety and efficiency during construction activities. Having a plan
can avoid potential hazards and disruptions to traffic flow. A traffic management plan should consider the
construction type, location, and expected traffic volume. The plan should also outline the steps to safely manage
traffic flow around the construction site.

7.5.5 Benefits of Having a Traffic Management Plan Template

The construction contractors won’t realize the importance of having a traffic management plan template until
they need it. A traffic management plan can promote many benefits and convenience for the construction
subproject.

7.5.6 Staying Organized and on Track

A traffic management plan template ensures that the construction subproject stays organized and on track. A
traffic management plan can help keep track of the different elements of the construction subproject, including
the construction site’s location, the expected traffic volume, and the traffic control measures in place. All this
information will be readily available in one place, making it easier for contractor to ensure that the construction
subproject is proceeding as planned without much traffic hindrance.

7.5.7 Avoidance of Delays

Without a clear traffic management plan, the construction project will likely experience delays. This is because
it will need to take the time to develop a traffic management plan on the fly, which can take away from other
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aspects of the construction subproject. With a traffic management plan template, contractor can develop a traffic
management plan ahead of time, which will help contractor avoid any potential delays down the road.

7.5.8 Ensuring the Safety of Drivers and Workers

One of the most important benefits of having a traffic management plan is that it can help ensure the safety of
the both drivers and workers. With a traffic management plan in place, we can be sure that the appropriate
traffic control measures will be in place to protect both drivers and workers from accidents. This is especially
important as the construction project located on a busy road. A traffic management plan can also help workers
know the traffic control measures in place, which will help them stay safe while working on the construction site.

7.5.9 Reduction of Traffic Congestion

Another benefit of having a traffic management plan is that it can help reduce traffic congestion. This is because
we will be able to develop a plan that includes detours and lane closures, which can help reduce the amount of
traffic going through the construction site. This will help minimize the construction project’s impact on the
surrounding area and make it easier for drivers to get around. As we can see, a humber of benefits come with
having a traffic management plan template. If we are planning a construction subproject, be sure to develop a
traffic management plan to help ensure the safety of both drivers and workers and to keep our project on track.

7.5.10 Construction Traffic Control Measures
A construction traffic control measures might look like the following:
e Construction work will be taking place on main street between the hours of -
o Traffic will be diverted to side streets during construction hours.
e Drivers will be advised to use caution when driving in the area and to obey all traffic laws.
e Pedestrians will be advised to use caution when walking in the area and to obey all traffic laws.
e The construction site will be marked with signs and cones.
e Traffic control measures will be in place to ensure the safety of both drivers and workers.

e These measures will be in place until the construction subproject is completed.

7.6 Biodiversity Management Sub-Plan

Biodiversity or biological diversity, is the variety of living organisms, from genetic diversity through species, to
higher taxonomic levels, which is the classification of plants and animals according to their presumed natural
relationships, and includes the variety of habitats, ecosystems, and landscapes in which the species are found.
The definition also includes "the interactions that sustain each species, such as predator-prey relationships, and
the physical processes on which life depends, including chemical and nutrient cycling, water filtration, and
climate regulation.”

Biodiversity is composed of species, the genes they contain, the communities and ecosystems they form, and
the processes that connect them.

A Biodiversity Management Plan (BMP)is an implementation plan for conserving, restoration, and
enhancement of biodiversity value. The BMP establishes the objectives and defines the management measures
required to achieve the intended results.

Project construction activities have the potential to generate a wide range of environmental impacts on
ecologically valuable receptors including designated sites, sensitive habitats and protected species. Examples
of such impacts include (but are not limited to)

= Vegetation loss and conversion including impacts to habitats supporting notable species;
= Felling of trees and effects on roosting bats and nesting birds;

= Loss of ponds and impacts to watercourses with associated amphibians and fish; and

= Disruption of large mammal movements.
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The subproject seeks to proactively address such impacts and proposes to use an adaptive management
approach (plan-do-check-act-replan) to reduce their potential severity, based around the use of ‘Biodiversity
Specialists’ to clear the route prior to removal of any vegetation.

7.6.1 Objectives of Biodiversity Management Plan

The objective of this BMP is to reduce the impact of the Project activities on biodiversity at and surrounding the
Project through,

e |dentifying the key biodiversity issues that require control measures
e To study the existing anthropogenic stresses on the prevailing ecosystem
e Developing strategies to manage impacts on biodiversity and implementing those strategies
e Assigning responsibilities for impact monitoring and management
e Providing sufficient information to assist with auditing the implementation of the BMP; and
e Establishing a biodiversity monitoring program and management measures
7.6.2  Purpose of Biodiversity Management Plan

Subproject activities can create negative outcomes on the ecological environment through which some of the
areas as highly sensitive and highly valued ecological sites exhibiting a wide range of biodiversity. This BMP
therefore,

e Covers identified impacts upon biodiversity
e Details specific control measures to be implemented
e OQutlines actions and measures necessary for the effective management of biodiversity along the route

e Incorporates the requirements of the study findings, international standards, legislation, and Project-
specific permits conditions

7.6.3 Scope of the Biodiversity Management Plan

This EMP covers all construction activities and is applicable to all CCAUD staff, Contractors and Sub-
contractors. Whilst this EMP will act as a ‘framework’ to determine what the Contractors will be expected to
produce, Contractors are required to ensure that all the EMP requirements are adopted within their own
management plans.

7.6.4 Methodology of Biodiversity Management Plan

e The impact due to construction phase and operation phase of the subproject and its activities on the
ecological parameters like natural vegetation, fisheries and aquatic life, forests and species
diversity. Ecological Impact Assessment considered the following stages:

o |dentification of the likely zone of influence arising from the whole lifespan of the subproject; assessment
of the ecological impacts of the subproject and definition of the significance of these impacts.

e |dentification and evaluation of ecological resources and features likely to be affected. Identification of
the biophysical changes likely to affect valued ecological resources and features;

o Assessment of whether these biophysical changes are likely to give rise to a significant ecological
impact, defined as an impact on the integrity of a defined site or ecosystem.

e The conservation status of habitats or species within a given geographical area, including cumulative
impacts.

e Refinement of the project to incorporate ecological enhancement measures, mitigation measures to
avoid or reduce negative impacts, and compensation measures for any residual significant negative
impacts.
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e Provision for monitoring and following up the implementation and success of mitigation measures and
ecological outcomes, including feedback in relation to predicted outcomes.

When describing changes/activities and impacts on ecosystem structure and function, reference will be made
to the following parameters

(i) Magnitude of Impact
(ii) Extent

(iii) Duration

(iv) Reversibility

(v) Timing and frequency
7.7 Nirala Khal and Pond Water Hyacinth Management Sub-Plan

7.7.1 Controlling of Water hyacinth

There are several popular control mechanisms for preventing the spread of, or eradication of, water hyacinth.
The 4 main mechanisms used are biological, chemical, physical control and Run-off control. Each has its
benefits and drawbacks. Chemical control is the least favoured due the unknown long-term effects on the
environment and the communities with which it comes into contact. Physical control, using mechanical mowers,
dredgers or manual extraction methods, is used widely but is costly and cannot deal with very large infestations.
It is not suitable for large infestations and is generally regarded as a short-term solution. Biological control is the
most widely favoured long-term control method, being relatively easy to use, and arguably providing the only
economic and sustainable control. Below we will briefly discuss each of these methods.

7.7.1.1 Biological Control

Biological control is the use of host specific natural enemies to reduce the population density of a pest. Several
insects and fungi have been identified as control agents for water hyacinth. These include a variety of weevils,
moth and fungi. Biological control of water hyacinth is said to be environmentally benign as the control agents
tend to be self-regulating. Control programmes are usually inexpensive due to the fact that the control agents
are known and only a small number of staffs are required to run such programmes. One major drawback is that
it can take a long time to initiate such projects because it can take several years for the insect population to
reach a population density sufficient to tackle the pest problem.

7.7.1.2 Chemical Control

The application of herbicides for controlling water hyacinth has been carried out for many years. The common
herbicides are 2,4-d, Diquat and Glysophate. It has been found that there is a good success rate when dealing
with small infestations but less success with larger areas. Application can be from the ground or from the air
and requires skilled operators. As mentioned earlier the main concern when using herbicides is the
environmental and health related effects, especially where people collect water for drinking and washing.

7.7.1.3 Physical Control

Mechanical removal of water hyacinth is seen as the best short-term solution to the proliferation of the plant. It
is however costly, using either land-based ‘clamshell’ bucket cranes, draglines or booms or, alternatively, water-
based machinery such as mowers, dredges, barges or specially designed aquatic weed harvesters. Such
methods are suitable for only relatively small areas. Many of these techniques require the support of a fleet of
water and land-based vehicles for transporting the large quantities of water hyacinth which is removed. Mats of
water hyacinth can be enormous and can have a density of up to 200 tonnes per acre (Harley, Julien and Wright,
1997).

Manual removal of water hyacinth is suitable only for extremely small areas. It is difficult, labour intensive work
and in some areas, there are serious health risks associated with the work (snake for example).
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Transportation of the harvested weed is also costly, because it has such a high-water content. Chopping can
reduce the volume and the water content.

7.7.1.4 Reduction of Nutrient Run-off into the Water

Besides these three mainstream forms of control Harley, Julien and Wright suggest another method, namely
the reduction of nutrient inputs to the water. Although strictly speaking this is a preventative method, it can be
argued that a reduction in nutrients in the water body will result in a reduction in the proliferation of water
hyacinth. In recent decades there has been a significant increase in the level of nutrients dumped into waterways
from industrial and domestic sources as well as from land where fertilisers are used or where clearance has
caused an increase in run-off. It seems that the systematic use of successive vetiver hedges along the river and
lake beds, beside the positive impact on the bank protection, shows positive results in retaining nutrients,
pollutants and sediments from the run-off to flow in the water.

7.8 Pond Restoration and Management Sub-Plan

Ponds support about two thirds of all freshwater species, while also providing non-aquatic animals such as
mammals and reptiles with food and water. Like many forms of habitat, the UK’s ponds have come under
increasing pressure from agriculture and development. An estimated 50% of ponds vanished in the 20th century
and many of those that remain are in a poor or neglected state. Suffolk Wildlife Trust hopes to improve the
health of the region’s ponds to create a spectrum of aquatic zones in which a myriad of creatures can find the
right kinds of spaces to flourish. We hope the resources below will help you understand, restore and
appropriately manage or create your pond

A Suffolk pond in good health is an incredibly rich and varied habitat for wildlife. When the environmental
conditions are right, an array of different plant species grow in abundance, creating a spectrum of aquatic zones
in which a myriad of different creatures manage to find the right kinds of spaces to flourish.

Managed in the right way, a pond will quickly respond. But before you set about attempting to restore a pond to
its natural state and allow it to become a refuge for wildlife, it is vital to establish what factors are affecting it.

7.8.1 Identification of Problems

Ponds in different situations vary enormously in the wildlife they support and even weather conditions can affect
the dominance of certain pond plants in a given year, and therefore its appearance and associated wildlife.

The condition or health of a pond can be affected by a number of factors. Water can become murky or smell
foul, become shaded by surrounding trees or shrubs, or get taken over by invasive emergent vegetation, which
effectively dries out the open water. These changes will inevitably lead to a reduction in the wildlife — both in
terms of population size and diversity of species.

The primary indicator of pond health is an abundance of underwater vegetation composed of several
different plant species. The most important single factor contributing to a pond’s health is an abundance of
varied plant cover, both underwater and growing out of it, but particularly under water. It is the plants that attract
animal life and create favorable conditions for it.

7.8.2 Sources of Problems and Nutrient Build-up

Try and avoid the temptation of tackling the symptom and ignoring the cause. Although in some cases you will
want or need to remove excess algae, duckweed or blanketweed, it is useful to establish how the nutrients that
caused the problem built up in the first place to prevent a reoccurrence.

The source of the nutrients may be close to the pond (as in a septic tank overflow) or far away (as in agricultural
rainwater run-off carried to the pond via a ditch). If you can, investigate where the water that fills the pond comes
from, to see whether the water is picking up nutrients before it gets to the pond.
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7.8.3 Pond Restoration

Manage trees and shrubs to maintain an open and sunny pond. Pond size will influence how many trees and
shrubs can be left around a pond. Aim to keep 70% of the pond edges open and sunny to allow plenty of sun
into the pond and for emergent plants such as water mint to grow in the shallow margins of the pond.

Avoid felling or removing old, historically important or landscape feature trees to open up a pond. It may be better
to concentrate efforts on another nearby pond than to harm an ancient tree. Alternatively consider pruning just
a few lower branches that cast the most shade and accept that regular leaf removal may be required to avoid
the buildup of leaf litter if the tree remains.

Coppicing pond margins in late winter could be done on a rotation of several years (say, one third every two
years) on a large pond to ensure there is always some shrub growth, but on a small pond the edges may need
flailing every other year to keep the pond open and minimise leaf litter. To reduce the amount of coppicing
required, yet provide some standing dead wood and useful system of tree roots next to the pond, consider
treating stumps with a herbicide to prevent regrowth. Elsewhere, for young trees and shrubs only, consider
removing stumps when de-silting the pond.

7.9 Stakeholder Engagement Sub-Plan

According to KW, this stakeholder engagement plan will apply to all components of the proposed programme
and all third parties are expected to adhere to this as they execute their assigned activities.

7.9.1 Objectives of SESP

The objectives of this stakeholder engagement plan are;

e To identify all project stakeholders including their priorities and concerns

¢ Identify strategies for information sharing and communication to stakeholders as well as consultation
of stakeholders in ways that are meaningful and accessible throughout the project cycle

e To specify procedures and methodologies for stakeholder consultations, documentation of the
proceedings and strategies for feedback

e To establish an accessible, culturally appropriate, transparent and responsive grievance mechanism
for the project

e Todewelop a strategy for stakeholder participation in the monitoring of project impacts and reporting
or sharing of results among the different stakeholder groups

e To offer opportunities for stakeholders to raise their concerns and submit their opinions.

e To create avenues for complaints handling and grievance management.

e To create opportunities for information sharing and disclosure

e To create a mechanism for giving feedback to the stakeholders

e To create an avenue for participatory project impacts monitoring

e To foster strong project community relationships

e To promote social acceptability of the programme

e To ensure meaningful consultation and the consideration of expectations and concerns into the
implementation arrangements for the programme

7.9.2 Regulations and Requirements

The Stakeholder Engagement Plan is dewveloped as a result of the need to comply with the EIA and Audit
Regulations (2005), Land Act (1999), Village Land Act (1999), Land Disputes Courts Act (2002), Land
(Compensation Claims) Regulations (2001), Graves Removal Act (1969) and the KW/IFC/GCF safeguard
policies. All these instruments unanimously advocate meaningful involvement of project stakeholders in
decisions that affect them, participatory planning and transparent grievance management mechanisms.
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7.9.3 Stakeholder Involvement in Project Management

Key stakeholders will be invited to form part of the planned programme steering committee. The SC will be
responsible for the strategic direction of the programme, oversight of the PMU as well as approval of the
Operations and Financial Manual, the Annual Work and Procurement Plans and financial and technical
reporting.For a government run programme it is mandatory to involve all institutional stakeholders, according to
their responsibilities, in the programme preparation and implementation.

7.9.4 Stakeholder Involvement During Implementation

During the implementation of the programme, non-govemmental organizations, citizens groups, faith-based
organizations like churches, traditional authorities, farmer associations, irrigation organizations shall be
consulted. Since all programme activities take place on urban level and require the active participation of the
beneficiary stakeholder involvement has to take place in all communities involved in programme activities.

7.9.5 Previous Stakeholder Engagement

At various stages during the preparation of the feasibility study a variety of stakeholders were consulted in
order to discuss the design and scope of the programme and to hear the opinions of stakeholders. During the
various consultations the following topics were addressed and findings incorporated into the feasibility study:

7.9.6 Stakeholder Engagement Strategy

The proposed stakeholder engagement program focusses on the time period beyond the Feasibility study of
the program all the way through implementation phase. The SEP should be read together with the Feasibility
study and the ESMF which elaborate the interaction between the different institutions during the
implementation phase. The SEP will mainly focus on project engagement with lower level stakeholders that are
not part of the project organization. Envisaged activities include the following:

= Mobilization benefitting communities for project start and implementation (information, sensitization,
mobilizing participation)

= [dentification of critical issues (land, proper involvement of wlnerable groups)

= Grievance management

= |mplementation phase related supenvision and monitoring

= |mplementation of the Environmental and Social Management Framework

7.9.7 Stakeholder Engagement Process

The value additional stakeholder engagement brings forth in terms of better decision outcomes de- pends to a
significant extent on howwell the consultation process has been planned, organized and executed. Under the
aegis of the PMU (ESM-officer) the following steps will be followed in the planning and implementation of specific
stakeholder engagement or consultation plans:

a. Defining the objective of the consultation: This is the why aspect which needs to be answered a priori. This
means the facilitators (LGA officers) need to be very clear about the programme, and the key messages and
promises to the stakeholders. It's also important to define the specific results which are expected out of the
consultation (consent, buy-in).

b. The PMU needs to identify and create a database of possible stakeholders: that might have a stake in the
project or issue under consideration. The process needs to be refined by characterizing and ranking them in
terms of their relevance, interest, influence etc. Short list participants for invitation on that basis of the screening
exercise. This addresses the “who aspect” (who will take part).
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c. It's necessary to define the issues to be discussed: This is the crux of the consultation. Stakeholders have
been invited and come to the meeting to learn (and influence) about what is going to happen, why it is happening,
howit is going to affect them, to voice their fears, concems, and contributions etc. The principles outlined in the
above section need to be taken into consideration i.e. inclusiveness, transparency, integrity, etc. This address
“the what aspect”. Also, here it isimportant to clearly work out ahead of time and prepare the information
requirements for the consultation.

d. It's further important for the PMU to work out the communication and dissemination arrangements:
Stakeholder consultation is in many ways about sharing accurate information - about providing information and
receiving feedback and disseminating and reporting results. Here decision has to be made about the type of
medium to be used is appropriate for the stakeholders - Forums, bill- boards, local TV, radio, web related low
barrier formats, written communication materials, etc. This aspect also includes a monitoring exercise to follow
and report what happened to or with the stakeholder inputs.

e. Facilitators (LGA officers) also need to arrange the appropriate venue and time: This is about logistics, how
long and where the consultation is to take (limiting transaction costs for participating beneficiaries), including
determining the required resources, human as well as financial - budgeting, identifying the right persons to
organize the consultation. This takes care of the “when” and “where” aspects.

f. The PMU in collaboration with the facilitators (LGA officers) also needs to keep in mind howthe consultation
is to happen: Who is going to do the facilitation? Does the consultation require expert persons and resources?
Does the consultation require third party participation? Howrecords are to be kept? How is the consultation to
be documented? These and related questions need to be answered very concretely. This will take care of the
“how” aspect of the cconsultation.

7.9.8 Stakeholder Analysis

As per KfW’'s Project Implementation Agency Analysis Guideline the following framework is used for
stakeholder analysis (Figure 7.5)

Main Stakeholders

Central Stakeholders
Invobhyement

Formal Position of
Stakeholders

Stakeholders
Analysis

Belief System of
Stakeholders

Expectations of
Stakeholders

Conflict of Interest

Figure 7.5 Stakeholder Analysis Framework
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7.9.9 Main Stakeholders

The stakeholders of the project are categorized in three tiers. Stakeholders identified in Tier 1 and Tier 2

are the main stakeholders implementing and influencing project implementation.

TIER3 - ———p—
govemment stakeholders
infoend .
implamentation and are
Gavemment and non- |
government stakeholders |
supplementing progect \\ J
implamentason \ /
Stakeholders who & at the
core of imglementing from
thes progect and are
direct beneficiaries

Figure 7.6 Three Tiers of Stakeholders
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Table 7.3 Stakeholders Relevant to the Project by Tier
Tier 1 Tier 2 Tier 3
1. Khulna City Corporation 1. Khulna Development Authority

(KCC)

- Main project implementing
organization in Khulna

- Office of Mayor and CEO are main
internal departments responsible for
management and supervision.

- Engineering is main internal
department responsible for
infrastructure construction, O&M
mainly drainage repair.

- Conservancy is main internal
department plays critical role in
SWM, O&M mainly drainage
cleaning.

2. Local Government
(LGD), Ministry of LGRDC
LGD division in LGRDC is the main
central department that plays critical
administrative role supervisory body
over Khulna city corporation.

3. KfW, German government

- KfW trough central Germany and
country office in Bangladesh is the
main financier of the project.

4. Khulna city inhabitants

- Individuals, small businesses,
entrepreneurs and local groups are
main beneficiary of this project.

Division

(KDA)

- Autonomous institution under
Ministry of Housing and Public Works
responsible for urban development of
Khulna.

2. Khulna WASA (KWASA)

- Independent government institution
responsible for water and sewage in
Khulna.

3. Deputy Commissioner (DC)

- Institution under Ministry of Public
Administration responsible for land
acquisition processes in Khulna.

4. Khulna Zilla Parishad

- Local government agency
responsible for rural development in
Khulna.

5. Bangladesh Water Development
Board (BWDB)

- Central government agency
involved in protection embankment
system of Khulna.

6. Bangladesh Inland Water
Transport Authority, BITWA

- Government agency owning and
operating all riverfront land in Khulna.
7. Department of Environment,
Khulna

- Local government agency
responsible for enforcing
environmental laws in Khulna.

1. Local Government Engineering
Department (LGED)

- Government agency responsible for
development rural, urban and small-
scale water infrastructure in Khulna.
2. Department of Disaster
Management (DDM)

- Central government agency
responsible for disaster risk
management.

3. Department of Agricultural
Extension (DAE)

- Government agency responsible for
expansion of agriculture for e.g.
climate resilient farming policy
support to farmers.

4. Khulna University (KU) and
Khulna University of Engineering
and Technology (KUET)

- Regional public universities with
specific departments containing
specialists on urban planning and
infrastructure.

5.Khulna Agricultural University
(KAU)

- Regional public university with
specific departments containing
specialists on climate change
affected agriculture.

7.9.10 Central Stakeholders’ Involvement at National and International Level

KCC being the most important central stakeholder are administratively subordinate to Local Government
Division (LGD), Ministry of LGRDC. To develop and implement projects and seeking funding, KCC has to take
administrative permission from LGD, MoLGRDC. KCC Mayor and CEO are authorized to issue instructions to
department heads of vital Engineering and Conservancy departments as well as the Ward Councilors,
responsible for each ward in Khulna city. KCC does not have any competition at national or sectoral level.
However, there are other government agencies who supplements and cooperates with KCC on common work
agenda. These stakeholders are listed in Tier 2 and Tier 3. KCC has experience in working with DFID, World
Bank, ADB and KfW funded projects. KCC did not have any direct cooperation with KfW and no prior experience
in using KfW standards/guidelines for project implementation. However, precedence of donor adopted
guidelines by KCC has happened in ADB and World Bank funded projects.

7.9.11 Formal Position of the Central Stakeholders

Ministry of LGRDC through their Local Government Division and through KCC has the formal mandate to lead
initiatives such as climate change adaption and urban infrastructures in Bangladesh and specifically Khulna.
The government over the last 2 decades through Ministry of LGRDC and LGD has taken initiates to implement
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climate change adaptation projects throughout the country. To set targets, develop projects as such as well as
the funding, LGRDC have partner up with international donors to supplement the local knowledge and mitigate
the capacity gap within the government on climate change adaption measures.

7.9.12 Belief System of the Central Stakeholders

Given the limited capacity, knowledge and funding for climate change adaptation, government institutions at
central and local level rely on the guidance and expertise international donors bring to the table. Sustainable
capacity building related to developing and managing climate change adaptation projects at central level seems
to have been given priority, but at local level there appears to be a lack of technical knowledge of local
government staff to deal with these types of projects. Among other factors, the perception that such knowledge
and skills can only be acquired and provided through donors has led to poor management of infrastructure post
donor affiliation when a project ends. In designing such projects in the future, this belief system needs to be
scrutinized to ensure sustainability of infrastructure and fund effectiveness.

7.9.13 Expectations of Central Stakeholders from the Project

At central ministry level the expectations from such projects are: a) that the mitigate the overall and specific
challenges faced due to climate change in Bangladesh, b) contribute to the overall socio-economic
development plan of the government.

For any infrastructure projects, there is a certain risk of corruption present at the local level organizations.
Having a strong political figure as city representative, will reduce the risk of political corruption to certain extent.
To reduce organizational risk, executing agency can benefit from project preparation and implementation
support from donors to design a holistic project implementation and management system that can be integrated
at the local level organizations. To bring organizational behavioral change, the current government is
developing a better talent attraction system and better employee benefit system for government jobs. Such
initiatives taken now, will reduce the propensity of corruption in longer run.

7.9.14 Conflict of Interest

The two major types of conflicts identified are organizational and political. In Khulna, there are multiple
agencies working towards similar goals. Absence of coordination among these organizations may create
confusion and project implementation delays. Further, at local level, there is influence of local political leaders
over organizations and inhabitants. Intentions of financial gains from political leaders may delay project
implementation and operation.

Table 7.4 Types of Conflicts Associated with Project Components

Types of Stages of the project and subcomponents Type of Needed Corrective
conflict Formulation Implementation Operation Stakeholder measures
Organizational | Multiple No mechanism | The process | 1St priority KDA, |Coordination mechanism
government | regarding the of decision | kwAsA, DC between agencies
organization | maintaining making is Khulna. through central ministries
involvement communication not clear, nd e and local
(e.g. River during the and 2" priority agencies such as District
boundary implementation | locals LGED, K.U’ KUET, Commissioner office is
pillar located | of activities perceive it Khu_lna Zilla present.
within among was Parishad BIWTA, Reducing communication
property line | government corruption BWDA, DoE. gap among the
at some agencies. (e.g. 3'd priority DDM,  |authorities is a must.
points along committee KSL, DAE
Moyur river). for gate
operation)
Certain degree | Involvement | Multiple local | Influencing | Ward Councilor, Strong involvement of
of influence of | of local political leaders | operations Political leader, mayor in tackling different
local political seeking to | by offering local local pressure groups.
politicians over | leaders illegal Transparent decision
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Types of Stages of the project and subcomponents Type of Needed Corrective
conflict Formulation | Implementation Operation Suabeanaliey measures
institutions and ensure financial | financial representative making and resource
citizens gain. incentives — | groups allocation process for
as claimed project implementation
by members and operation.
of the Effective mechanism for
community land allotment process
and avoidance of
disputes

KCC and KDA relationship. Previously the relationship between KCC and KDA has had some tensions.
However, the tension in this relationship has lessened in recent times. As informed by KCC, for project
implementation, both KCC and KDA inform each other about their projects in their monthly General Meeting
and bi-monthly Board Meeting respectively. Both send their representatives (either a Planner or a senior
Engineer) to these meetings regularly. And despite the historical stained relation between both, their
administrators, planners from both organizations regularly share each other’s ideas and concerns for both
formally and informally. Presently, following the appointment of new KDA Chairman, the number of meetings
and joint site visits have visibly increased. However, no additional formal mechanisms apart from these
meetings have been visible from either side.

CCAUD Stakeholder Coordination. Given CCAUD project implementation will require coordination among the
stakeholders, a Project Coordination Committee (PCC) has been formed in January 2020 to provide advisory
supervision/guidance in this feasibility phase. However, the adaption of this PCC into a full-fledged Stakeholder
Coordination Committee (SCC) with representatives from key stakeholder organizations will be needed. Details
of formation of such a SCC is proposed in Chapter 7 of this report.

7.10 Grievance Redress Mechanism (GRM)

7.10.1 General

Grievance Redress Committees (GRC) will be an instrument where the communities will exercise their basic
rights of participation in the project cycle through suggestions and complaints. GRCs also be a para legal court
of the sub-project at the Ward level to address local problems and complains related to social and environmental
impacts as well as procurement and construction quality issues. Based on consensus, the procedure will help
to resolve issues/conflicts amicably and quickly without resorting to any expensive, time-consuming legal
actions.

Project-affected-people for the KfW funded construction activities in the CCAUD project and any other
stakeholder may submit comments or complaints at any time by using the project's Grievance Redress
Mechanism (GRM).

7.10.2 Objectives of the GRM

The GRM will be accessible to all Internal, external, regional and international stakeholders, including affected
people, community members, civil society, media, vulnerable people and other interested parties. External
stakeholders can use the GRM to submit complaints, feedback, queries, suggestions, or even compliments
related to the overall management and implementation of the CCAUD-KfW project. The GRM is intended to
address issues and complaints in an efficient, timely, and cost-effective manner.

The overall objectives of the GRM are:

= Tocreate a mechanism through which affected people can communicate their dissatisfaction or grievances;
= To create a mechanism through which the project will be able to pick-up all the complaints;
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= To create a mechanism through which the project will systematically, promptly and exhaustively respond to
peoples’ complaints;

= To create avenues through which affected people and the program can come together in order to solve
problems and handle issues arising.

= To provide a transparent process for timely identification and resolution of issues affecting the project and
people, including issues related to the environmental impact,resettlement and compensation program.

= To strengthen accountability to beneficiaries, including project affected people.
= To compensation payment,

= To failure to fulfill commitments,

= To poor management of construction activities,

= To accidents due to inappropriate planning of sub-project implementation

= To cultural conflicts between migrant workers and local communities,

= To disturbance due to excessive noise or other nuisance during construction or operation tounfair
treatment of workers or unsafe working conditions.

= To gender Based Violence and gender issues
= To complain on labor influx
= To complain or comment from different public, private and international stakeholders

= To complain, comments or suggestions from various stakeholders, labors, contractor.

Given the lowimpact of the program it is not very probable that people will become negatively impacted by the
program. Any negative impact, however, needs to be mitigated promptly in order to avoid unnecessary tensions
and conflicts. The strategy to be adopted will promote involvement of the lowest level authorities since they are
easily accessible to the people. The strategy will also include a combination of the legal requirements and
socially/customarily acceptable practices. Handling of grievances will be the joint responsibility of PMU or its
authorized representative and the KCC.

The objectives of the grievance resolution mechanism will be:

e Grievances which are not specific to the program like land disputes. For this kind of grievances mechanisms
are already in place. (Grievance Redress System)

o Complaints and grievances directly related to program implementation which can directly be addressed by
the program management. (Complaints handling)

A designated person in the PMU should be assigned as the grievance manager. All grievances need to be
recorded properly. If problems cannot be solved at the project level the grievance manager must ensure that
appropriate follow-up takes place and is also documented.

Websites and printed material produced to enhance the program’s visibility should also present the grievance
mechanism and contact details (phone number, address, responsible person).

In order to keep track of stakeholder involvement, questions related to this topic should be part of the annual
E&S reporting of the program and each related project. In order to obtain a clear and realistic picture it is
recommended to follow a participatory monitoring approach.

7.10.3 Existing Grievance Redress Mechanism at KCC

Based on information from KCC, the existing grievance and complaints handling at KCC are described as
follows. There is a complaint box under the office of the Mayor and the Chief Executive. Complaints can only
be submitted via the complaint box and not via other means. A log of complaints received are kept at the
office of the Mayor and the Chief Executive. There is no publicly advertised procedures of the complaints
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mechanism and there is no appeal process. KCC provides mediation in cases where the Mayor deploys the
concerned department or the Chief Executive to investigate the complaint. In such cases KCC act as a mediator.

7.10.4 Public Grievance Mechanism During Construction Phase

KCC will establish a Grievance Redress Mechanism (GRM) supported by PMU and PIU for the construction
phase to address complaints and grievances and to ensure these are handled in a systematic way.

During the construction phase, all communication on grievances from the public will be channeled
through PMU and PIU. KCC should ensure that sufficient staff resources are available to manage the
GRM. It is suggested that a dedicated team is appointed to ensure that problems and complaints arising during
the construction period as well as concerns or complaints over services are handled by the same team.
Complaints in construction may for example be related to noise, dust, local flooding due to construction, traffic,
access issues, and working conditions for contractor workers. Grievances may also relate to resettlement
issues arising in the pre-construction or during construction, including assets missed during the resettlement
survey, valuation of the affected assets, delay in compensation payment, etc.

The grievance mechanism is described in the figure below. All grievances should be registered along with
status of investigation into the issue and status of resolution, as applicable. The timeframes are important as
they provide the complainant assurance of the complaints handling process and procedure and offers the
general public transparency and accountability. The ability of the GRM to keep timeframes will be a key element
in evaluation of the implementation of the GRM. KCC should appoint sufficient staff resources to ensure
timeframes can be kept.

For each case a record sheet shall be filled in either by the complainant or by the PMU and PIU that receives
the complaint. It should be possible to lodge grievances by phone, email, post, or through the KCC website. In
addition, it may be considered to use an app, where people can lodge their complaints in order to make these
more easily processable and directly link with location data. KCC should review the below suggested public
grievance form before implementation.

7.10.5 Public Grievance Mechanism During Operation

It is suggested to strengthen KCC'’s public grievance and complaint mechanism in operation by making the
existing complaints handling similar to the GRM described above. During operation grievances will typically
relate to the quality of the services and can be an opportunity for KCC to collect information about maintenance
needs.

7.10.6 GRM Contact Information of KCC

Information on the project and future stakeholder engagement programs will be available on the KCC’s website
and will be posted on information boards at KCC and at the construction sites. Information can be obtained
from KCC’s office.

7.10.7 Participatory Monitoring and Evaluation

Assessing what has worked and what didn’t help communities, agencies and civil society leaders to reflect on
these experiences while designing future activities. Inclusive and participatory monitoring and evaluation is also
necessary to minimise misconceptions and misunderstandings about the programme and maintain a positive
perception about the program and project. Monitoring will be a joint effort from the PMU and the beneficiaries
of the programme to assess to what extent impacts have incurred as planned and the effectiveness of mitigation
measures. The monitoring of stakeholder engagement and the related successes and failures are also part
of this exercise.

Field monitoring will verify:
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i)  the biophysical and socio-economic impacts of the program;

i) implementation of the mitigation measures on the project;

iii) positive and negative environmental and social impacts (if any) taking place in the project area including
unplanned and unpredicted impacts; and

iv) compliance and effectiveness of the SEP and the ESMF (which relate to each other) and application
of the recommended standards including stakeholder engagement and implenentation of the
grievances/complaint’s mechanism

Independent reviews of the project and the implementation of the ESMF will be conducted at the end of each
year. The compliance assessment and performance review reports will be praduced independently from the
PMU and will be used as a monitoring and review tool to track ESMF results. In the review process, the
PMU and district authorities will play the lead role in co-ordinating the process with key stakeholders.

The CCAUDP of KCC will establish a two-tier Grievance Redress Committee (GRC) for project implementation
at the PMU Level and the Subproject Level. The primary goal of the GRCs will be to resolve grievances amicably
and efficiently to ensure smooth implementation of civil works.

7.10.8 GRC at PMU Level

If decisions made at the subproject level are deemed unacceptable by the complainants or aggrieved persons,
the cases will be referred to the PMU. The GRC at this level will review the complaints and hearing details and
decide the Project Director. If the decision at the PMU level remains unsatisfactory to the complainant, the case
will be escalated to the Local Government Division (LGD) of the relevant ministry for further review and a final
decision. Any decision accepted by an aggrieved person at any stage of the grievance process will be binding
on KCC. It is important to note that the GRM does not override an individual’s right to seek legal recourse in a
court of law.

A PMU-level GRC has been adopted in the project and duly concurred by the KFW/World Bank. The committee
will play a pivotal role in addressing and resolving grievances raised by affected persons. If any grievance
remains unresolved at the subproject level, the case will be sent to the PMU level GRC where the Project
Director will lead the committee and resolve the case. Among others, the committee includes the Social Offer
(Member Secretary), the Environmental Officer of PMU CCAUDP as a member, and the Executive Engineer of
PMU as a member (see Table 7.5).

Table 7.5 Formation of Grievance Redress Committee at PMU Level

S.N. Designated Officer Designation
1 Project Director Convener
2 Executive Engineer in Charge of Work/Contract Package Member
3 Social Officer of CCAUDP, PMU Member Secretary
4 Environmental Officer of CCAUDP of PMU Member
5 Social Safeguard Specialist of CCAUDP Member

7.10.9 GRC at Subproject Level

The subproject-level GRM will address grievances related to:

1) Project-Affected Persons (PAPs) — Those impacted by land acquisition and displacement from private or
public lands.

Page | 258



Environmental Impact Assessment (EIA) Report

CCAUD, KCC

2) Workers' Issues — Concerns of workers employed by construction contractors.

3) Gender-Based Violence (GBV) — Incidents occurring at construction sites.

The CCAUDP of KCC will establish multiple Grievance Redress Committees (GRCs) under the subproject-level
GRM at locations that are easily accessible to affected individuals and workers. These GRCs will handle
complaints regarding any irregularities in the application of provisions outlined in the Environmental and Social
Management Framework (ESMF) and other project-related concerns. The GRCs at the subproject levels will
have the following memberships (Table 7.6).

Table 7.6 Formation of GRC at Sub-project Level

S.N. | Designated Officer Designation

1 Executive Engineer in charge of the Work/Contract Package Convener (Non-voter)

2 An Elected Member of KCC (or Union Parishad/Upazila Parishad) / Voting Member
Nominated Officials by the KCC

3 An Elected Female Member of KCC (or Union Parishad/Upazila Parishad)/ Voting Member
Nominated Officials by the KCC

4 A female teacher at a local High School/College Voting Member

5 A Representative of the affected persons Voting Member

6 A Representative of any CSO working in the area Voting Member

7 Social/Environmental Specialist of CCAUDP Consultant Member Secretary &

non-voter
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SUMMARY OF ENVIRONMENTAL MANAGEMENT PLAN INCLUDING IMPACT MITIGATION
MEASURES

The Table 8.1 below sets out the environmental and social commitments that are to be fulfilled in the Pre-
Construction Phase, by the Contractor - supported by the PEA and the Consultant-during the Construction
Phase, and in the Operations Phase. The table includes 4 columns (Topic/Potential Impact, Mitigation,
Management and Enhancement Measure, Responsibility, and Verification/Monitoring Provisions).

Table 8.1 Mitigation, Management, and Enhancement Measures During Different Project Phases

Topic/Potential

Mitigation, Management and Enhancement Measure

Responsibility

Verification/

Impact Monitoring
Procedure
Pre-Construction / Design Phase
Permits and « Ensure Environmental Clearance Certificate (ECC) is applied | F'EA Supported by | ECC obtained
approvals for and in place. the Consultant

EMP update for
Bidding Document

Prepare package-wise and updated EMPs that reflect final
detailed design and integrate any further environmental and
social measures identified in the detailed design phase.
Include updated EMPs in Bidding Documents (BD).

PEA supported by
the Consultant

Package-wise EMPs
updated
EMPs included in BD

Resettlement,
relocation, and
compensation

Setup grievance redress mechanism and disclose it in
subproject areas for handling of complaints/grievances from the

start of the resettlement survey and planning process.

e Conduct detailed measurement survey (DMS), census, and
socio-economic survey on basis of detailed design.

e Conduct replacement cost survey (RCS).

e Prepare Resettlement Plan (RP) in accordance with the
Resettlement Policy Framework (RPF) and obtain approval.

e Implement RP prior to construction. Civil works contractors will
not be issued notice of possession or notice to proceed for any
section or segment of the subproject until a) compensation has
been satisfactorily completed for that area, b) agreed relocation
measures are in place.

PEA supported by
the Consultant

e RP approved
e Monitoring and

compensation
payment reports

Drainage

e Timing construction activities in the dry season to minimize
disruption and changes of drainage pattern.

e Start construction from the downstream to the upstream.

o Affected areas will unless the level change is part of the
improvement to the drainage systems, be restored to their
original levels to prevent permanent impact to topography and
drainage. Levelling and grading will unless the change is

Grievance Redress | 4 Contractor to nominate key contact point(s) for grievances and Contractor GRM  key contact
Mechanism complaints. appointed, .
e Contract to develop complaints register and complaints form. ;%nﬂlc;arlrr‘:]tsinregl;ségr
e PEA to provide contractor with GRM contact details for key PEA pGRNi
signboards and contact cards. contacts provided to
e Erect sign boards with project details and GRM contractor,
procedures/contact details at the entrance to each signboard  erected
construction site/camp. with key contacts,
e Contractor to raise awareness of all workers on how to GRM and grievance
respond when an affected person or member of the public has record in place /
a complaint i.e. direct the person to the most senior site Review of
manager present at the time and provide contact card. grievance  record
and GRM
Occupational « Establish Incident Reporting (fatal accidents, medical Contractor Incident  reporting
Health and Safety treatment cases; first aid cases; restricted work injuries; near s_ysktem, results of
misses; environmental events) grs] d ?:sosnesstflzgﬁgg
¢ Conduct work site/ construction site risk assessment to Health & Safety
identify particularly risky work areas such as excavation and Plan submitted to
trench work, use of construction machinery, working in the the
drainage system and canals that receives wastewater, work in Supervisor/Enginee
a noisy and dusty environment, working with electrical r.
equipment, and identify appropriate procedures.
¢ Develop corresponding Construction Health & Safety Plan
Construction Phase
Topography and Contractor e Contractor’s work

schedule submitted
to the
Supervisor/Enginee
r.
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Topic/Potential

Mitigation, Management and Enhancement Measure

Responsibility

Verification/

Impact Monitoring
Procedure
specified in the design to improve the drainage system, be ¢ Monitoring of
undertaken with minimal disturbance to the existing contour construction sites
and thereby maintaining the general slope of site. by supervisor.
e Applying standard mitigation measures to ensure drainage
capacity at construction site is maintained including bypass
dewatering to pump flow around the worksite by using
dewatering pumps upstream of the work section and temporary
piping to the downstream.
Soil Quality e Timing construction activities in the dry season to minimize Contractor g(?hn;j?ﬁteogjbvr\ﬁ[tke g
erosion and wash out.
e Only strip topsoil when required. tsoutg(—:?rvisor/Enginee
e Avoid stripping of topsoil, excavation and access road I
;(r)]gsrttrjlrj]cgzn to be carried out in dry season to minimize erosion Monitoring of
 Store topsoil appropriately for reapplication. Eglﬁ;ﬂ?&f es
e Store fuel and any hazardous materials appropriately to
minimize risk of spills.
* Refuel on non-permeable surfaces and have spill containment
material at the ready to minimize risk of pollution.
* Avoid storage of waste materials on agricultural land.
e During dewatering of construction site, discharge to the
downstream of the drainage system and avoid discharge to
adjacent agricultural land.
o Limit duration of storage of waste material at construction sites
to reduce impact to soil at temporary storage site.
Surface Water and o Timing construction activities in the dry season to minimize Contractor Contractor's work
Groundwater wash out. schedule submltted
e Store fuel and any hazardous materials appropriately to g)ntgiﬁ eseurperwsor/
minimize risk of spills. Monitorin.g of
o Refuel on non-permeable surface and have spill containment construction sites
material at the ready to minimize risk of pollution. by supervisor.
e Waste disposal in the rivers or other water bodies should be
prohibited.
o For the subprojects constructing in the water, use of silt screens
hanging from floats in the water column will contain stirred up
sediment and prevent it from traveling downstream.
e Sand stockpiles stored on construction sites should be
completely covered with tarpaulins when not in use to avoid
material eroding during a rain event causing siltation of the
drainage system.
Land Use and Land | o Restrict construction activities to take place only on allotted Contractor * Monitoring of
Cover land. construction sites
o Negotiate and agree any temporary use of land outside by supervisor.
construction area with current users.
e Only strip topsoil when required.
e Store topsoil appropriately for reapplication.
o Avoid storage of waste materials on agricultural land.
o Restore land used temporarily during construction to previous
or better state.
e Landscaping, as included in a number of subprojects, to
reestablish and improve land cover following construction.
Contractor e Monitoring of

Air Quality

Provide water spray vehicles to regularly water the unpaved
ground, storage piles and other areas where airborne dust
may originate.

Trucks/vehicles carrying dry construction material to be
covered with tarpaulins or other suitable cover. Open load
carrying dry construction material / potentially dust producing
materials shall have properly fitting side and tailboards.

Clean and maintain access roads.

Plan sites to keep stockpiling of soils and sand, plant and
machinery away from the densely populated residential areas
and sensitive receptors.

Use temporary barriers to control dust around the construction
sites near residential areas.

Minimize time that excavations and exposed soil are left
open/exposed, backfill asap, and transport excavated soil as
soon as possible to the sites for reuse or disposal.

construction sites
by supervisor.
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Topic/Potential
Impact

Mitigation, Management and Enhancement Measure

Responsibility

Verification/
Monitoring
Procedure

Use new/properly maintained machinery and vehicles to
reduce air emissions.

Use grid electricity as power source and to the extent possible
restrict use of diesel generators to emergencies and power
back-up.

No burning of debris, construction waste, vegetation or other
materials should be allowed at the sites.

Noise

Construction activity near residential areas should be
scheduled in daytime only, and noisy equipment should be
prohibited from night operation.

Where possible, site noisy activities away from residences
and sensitive receptors.

Provide advance warning to the community on timing of noisy
activities.

All powered mechanical equipment used in the works should
be effectively sound reduced. Select equipment with
consideration of having lowest noise levels and ensure
equipment are regularly maintained to keep such levels during
its operation.

Ensure mobile/temporary noise barriers, acoustic screens,
enclosures are available for construction sites and
excavations in populated areas.

The use of ear plugs, or ear muffles should be ensured for the
construction workers, supervisors & engineers.

Contractor

e Monitoring of
construction sites
by supervisor.

Traffic

Develop a traffic management plan to improve traffic flow and
ensure routes for vehicles are not blocked and signage is
provided to reduce speeds and show drivers in advance of
any changes to road surface or traffic direction and detour
directions.

Plan construction program to minimize interference especially
at busy sites such as markets, e.g. contractor to open trench
equivalent to one-day’s work at any one time and cover the
trenches at night for safety and to provide access to
properties.

Plan construction to minimize the area and period of road
occupation/ closure, minimize haul distances, and avoid
concentration of construction vehicles.

Provide prior notices to local residents on the road occupation
/ closure through sign boards and mass media.

Where risks occur given changes to traffic lanes or lane
closure, provide additional lighting to allow visibility of the
changes at night. = Adequate pedestrian and vehicular access
to enter buildings and properties across any open trenches
ensured, particularly commercial premises during open hours.
Maintain uninterrupted traffic access by keeping at least one
lane open.

Ensure daily access to properties along the construction sites.
Ensure that all construction vehicles follow speed limits on the
construction sites and on public roads

Provide adequate signage, barriers, and flag persons for
traffic control and detours and avoid vehicles mistakenly
entering the sites.

Fit audible warning devices in all vehicles to alert during
reversing.

Maintain all existing roads in traffic worthy condition ensuring
maintenance of uninterrupted movement of traffic.

Temporary crossings (e.g. subproject 6, 7, and 8) to be
constructed and maintained (including dust control) during the
construction period.

Repair the damaged local roads to their original condition after
project completion.

Contractor

e Monitoring of
construction sites
by supervisor.

Solid Waste

Prepare waste management plan including identification of
types, estimated quantities, qualities, segregation, reduction,
recycling, reuse, and disposal options.

Where existing road surface is removed it should not be
dumped or landfilled but be prepared and re-used where
appropriate.

Contractor

e Monitoring of
construction sites
by supervisor.
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Topic/Potential
Impact

Mitigation, Management and Enhancement Measure

Responsibility

Verification/
Monitoring
Procedure

e Demolished concrete can be crushed and reused e.g. as
aggregate for blinding of concrete structure, in base layer, or as
gravel substitute.

e Should focus on the generated non-metallic waste and need to
ensure their appropriate reuse and recycling options.
Construction and demolition waste to be stored separately and
periodically collected.

e Hazardous wastes to be properly labelled and stored at location
with impermeable surface, cover, and secondary containment.
Recycling options for waste oils to be explored locally.

e Provide waste bins at sites away from water bodies, properly
covered and protected from wind, rain, storms.

e Processing of water hyacinth at local composting plants to be
explored with operators including capacity and quality
requirements of plant.

¢ Reuse options for sediments to be explored along with need for
further quality analyses to confirm quality.

e Avoid temporary storage of waste on agricultural land.

e Transport hazardous wastes, which cannot be recycled, to a
designated disposal site approved by DOE.

¢ Vehicles transporting solid waste should be covered with tarps
or nets to prevent spilling waste along the route.

e Train and instruct all personnel in waste disposal practices and
procedures as a component of the environmental induction
process.

e Prohibit burning and dumping of solid waste by workers and at
construction sites.

Biodiversity

e Avoid clearance of mature trees and continuous shrubs to the
extent possible; safeguard trees in close proximity to
construction work.

* Prohibit waste disposal in the rivers or other water bodies.

¢ For the subprojects constructing in the water, use silt screens
hanging from floats in the water column to contain stirred up
sediment and prevent it from traveling downstream.

e Time construction activities in the dry season to minimize
erosion and wash out.

Contractor

Monitoring of
construction
sites by
supervisor.

Infrastructure and
Services

e Carry out a thorough site investigation to ascertain the exact
locations of the existing utility system within and around their
project site and mark their locations and plot the information
on the drawings.

e Submit plan and drawings for the relocation of the utilities and
obtain permission from the agency concerned, employ
suitable equipment and qualified personnel for utility
relocation, make provision of water, electricity, or other utilities
as necessary for the affected people in case of planned or
accidental disruption.

e Contractor to work together with the utilities and relevant
agencies/departments to ensure that any expected disruption
to public assets will be communicated prior to construction
and alternative supply/provision is available in case of planned
or accidental disruption.

e Construction of alternative temporary crossing and access
should be ensured prior to the demolition of old bridges.

e Construction activities such as demolition of existing drains
and construction of the new ones should be completed within
the dry season to minimize flooding.

Contractor

Monitoring of
construction sites
by supervisor.

Physical and « Conduct regular monitoring visits and consult with the PEA supported by Monitoring reports
Economic i communities in the project areas. Consultant
Displacement (incl. |, conduct impact screening of any new/accidental impacts,
Livelihood and prepare corrective action plan, if required. Document,
Jobs) mitigate, and compensate unanticipated impacts following the
principles
provided in the RPF and RP.
Community Health Contractor Contractor’s

and Safety

e Source expertise (local companies) and labour locally,
wherever possible without comprising experience and training
to minimize the impact of an influx of new people into the local
community. Source services and supplies locally to generate
turnover and benefits for local businesses and communities.

reporting and
Monitoring by
supervisor.
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Topic/Potential Mitigation, Management and Enhancement Measure Responsibility Verification/
Impact Monitoring
Procedure

e Ensure adequate living conditions with suitable services
(water supply, sanitation, and power supplies) at housing for
labour coming from outside.

e Contractor to prepare and execute the health education plan
for construction workers and document and report health
education activities to prevent and control spread of
communicable diseases.

Occupational General OHS measures: Contractor e Contractor’s
Health and Safety = reporting and
¢ Qualified Contractor Hea_lth anq Safety Manager has to be Monitoring by
engaged for the construction period. SUpervisor.

e Qualified Contractor Health and Safety responsible to be
appointed from experienced staff for each site and at all times.

¢ Selected or volunteer workers to be trained in first aid and first
aiders to be available at each site and at all times.

e All workers (including of subcontractors) to receive induction
and refresher training in health and safety policies, use of PPE,
and relevant procedures. Training to be documented.

o First aid box and personal protective equipment (PPE) such as
ear plugs, helmets, hand gloves, safety shoes, goggles, masks,
etc. have to be provided to the workers while working at
construction site.

¢ In case of major accident, ambulance has to be made available
to take the affected workers to the nearest hospital.

o Daily toolbox meetings (including safety briefings) to be held at
start of shift among construction teams on construction sites.

¢ Construction sites to be fenced off with appropriate signage and
lighting for nighttime visibility.

e Proper health and safety signboards and appropriate
information to the local people about the construction activities
has to be provided.

e Workers operating the equipment and drivers driving the
construction vehicles at construction site must be skilled and
experienced.

e Quality food and safe drinking water that meets the national
standards have to be provided to the workers.

e Separate accommodation and sanitary toilet facilities for male
and female workers have to be available at labour camp.

¢ Incidents/accidents to be recorded and investigated to identify
corrective actions.

¢ Regular health and safety audit to be conducted and results and
follow-up measures documented.

Specific OHS measures:

e Demolition: Personal Protective Equipment (PPE) must be
worn; Monitor noise, vibration and dust; Regular housekeeping;
Manage traffic movement; Manage waste disposal.

e Work with heavy machinery: Operators and drivers must be
skilled and experienced; Stay out of the line-of-fire; Use
effective communication signals; Identify and mark a danger
zone; ldentify entrances and exits of equipment zones; Perform
routine maintenance.

o Lifting and rigging: Inspect all rigging prior to using it for a lift;
All rigging should be properly stored after lifting operations are
complete; Have a written lift plan; Plan the travel area and
potential lines of fire prior to the lift; Keep away from the load.
Always strive to use tag lines or push sticks to ensure space
from the load.

e Concrete pouring: Hazard communication; Respiratory
protection; Ear protection; Skin protection.

e Work at height: Safe working platform; Installation of proper
railing; Use of appropriate ladder; Safe scaffolding;
Arrangement of secure and acceptable Anchor Point; Sufficient
protective gears.

o All excavations in public places shall be suitably fenced off with
suitable barricades established and appropriate signage;
Excavated area should be supported by timbering and props
with guard rails (omitted from left hand side for clarity) to
prevent falls; Safe access should be provided by a tied ladder;
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Topic/Potential
Impact

Mitigation, Management and Enhancement Measure

Responsibility

Verification/
Monitoring
Procedure

Prevent vehicles from overrunning into the excavation by using

properly secured stop-blocks;

o Electrical work: All potential contact with live electrical current
should be prevented; de- energize equipment and maintain
lockout/ tag out procedure; Safe use of electrical equipment
should be ensured; Proper physical barriers around electrical
hazards shall be installed; Use of extreme caution with

flammable materials shall be ensured.

Operations Phase — Enhancement Measures

Infrastructure and
services

Land use and land
cover

Drainage and
surface water
resources

Landscape, visual
and aesthetic
impact

e Establish appropriate O&M organization for new facilities
(Daulatpur embankment, Rupsha Ghat development &
market, Labonchara PS, Nirala Branch link park, ponds, etc.)

o Employ appropriately qualified O&M staff, notably for the
Labonchara pumping station.

¢ Increase capacity of O&M organization at KCC to manage
clogged drains.

e Conduct regular monitoring (crack, damage, bank erosion, or
other problem identification) and maintenance (when & where
required) of the facilities.

e Maintain and clean gross pollutant and silt trap at the
upstream of Khals (subproject 4 & 5) and at outlet to Khal
(subproject 8).

¢ Maintain the Khal reserve and consider extension for
maintenance track/public access and to prevent
encroachment.

e Approach and discharge channel should maintain regularly to
ensure discharge capacity.

e Remove water hyacinth and dumped waste regularly from the
Khals and ponds and at the sluice gates.

e Remove septic tank connections to Khals and ponds.

e Conduct regular monitoring and raise awareness to prevent
waste dumping into the ponds and their surroundings.

KCC

KCC reporting

Solid waste

Air quality

« Establish waste management facilities at the facilities
including the market building, the rehabilitated Khals and
ponds.

e Waste segregation at the source will improve the waste
management system, such as arrangement of separate bins
for organic and inorganic waste.

e Waste collection frequency should be monitored.

e Ensure solid waste is collected (including garden waste) and
prohibit burning of waste at the sites.

KCC

KCC reporting

Livelihood and jobs

tourism- related organizations, which

stakeholders and interested parties.

serve

e At ponds, support compatible livelihood activities, which could
include swimming coaching/training, small food carts, urban
agriculture etc. The new opportunities or small businesses

appropriate authority. Project-affected

persons should be given preference to access new
opportunities. Possibility of integrating fish farmers in the
subproject and creating opportunities for them to be further

should run under

investigated by KCC.

The river front development at Rupsha should run under
appropriate authority. Park should not be leased out to
individuals (as was the model chosen by KCC for the KCC Café
at Rupsha Ghat) as this will limit the scope of benefit and note
extend this to all the stakeholders and interested parties.
Rather, KCC can lease the park, even partially, to certain e.g.
broader

KCC

KCC reporting

Community health
and safety

Khals should be cleaned on a regular basis to prevent
stagnant water, mosquito breeding, and odor nuisance.
Ponds should be cleaned on a regular basis to prevent
mosquito breeding, odor and nuisance, and to maintain their
storage capacity.

KCC

KCC reporting

Cultural resources

e The appointed authority for the O&M of the Daulatpur
embankment to engage with the Mosque and Crematorium.

KCC

KCC reporting
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8.1 Institutional Arrangements

The Environmental Management Plan (EMP) implementation requires an organization support structure in the
form of organizational requirements, training needs and plan, and project management system. The following
section captures these institutional arrangements for EMP implementation by concerned PMU and PIU,
their consultants and working contractors.

The organizational structure of KCC is given in Figure 8.1. However, an organizational structure shall be
developed at the corporate, regional and site level to aid effective implementation of the EMP document.
Various departments will be involved during implementation of the project as shown in Figure 8.1. Contractor
is responsible for implementation of EMP during works and Implementation Consultant (IC) is primarily
responsible for supervision of monitoring of the implementation of the EMP. PIU will be supported by PMU
and IC to advise and assist PIU in quality and capacity enhancement and independent quality monitoring.
Contractor will be responsible for implementation of EMP during work activities stage. Relevant
departments responsible for implementation and supervision of proposed mitigation and monitoring measures
are given in the EMP.

8.2 Capacity Development Training

The environmental assessment process is established in Bangladesh, but environmental awareness and
capability for implementation of EMP in infrastructure projects are still developing. The PMU safeguards team
(environmental and social) with support from PIC Environment Specialist and Social Safeguard Specialist will
be responsible for training PIU’s safeguards officers (environmental and social). Training modules will need to
cover safeguards awareness and management in accordance with both WB ESS and government
requirements as specified below:

e Environmental Safeguards
a. sensitization on WB’s safeguard policy on environment;
b. introduction to environment and environmental considerations in roads, drainage and solid waste
management projects;
c. review of EIA and integration into the project detailed design;
improved coordination within nodal departments; and
e. monitoring and reporting system.

=

e Social Safeguards

a. sensitization on WB ESS on Involuntary Resettlement and Indigenous People;
introduction to social safeguards assessment and document requirements;
consultation and participations requirements;
project GRM and WB’s Accountability Mechanism; and
monitoring and reporting system.

®ooo

The most significant challenge for environmental management on this project is the lack of human and financial
resources and necessary infrastructure in PIU. To enhance the capacity of the KCC’s PIU for effective
implementation of proposed mitigation measures and monitoring the resultant effect, some training programs
and awareness workshop are proposed. The detailed training plan is provided at Table 8.2.
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Table 8.2 Training Program for Environmental Management

Target Group

Training Subject

Methods

Timeframe

Design and Const

ruction Phase

All concerned PIU
project staff

Environmental Overview:
Environmental regulations, and national standards,

process of impact assessment and identification of
mitigation measures, importance of EMP and monitoring,
and monitoring methodology.

Lectures or
Presentation

Before beginning
of the
implementation
of the project

Environmental Implementation of EMPs: Workshops and Before the
efr_]fgineerS, field Basic features of an EMP, Planning, designing and|Seminars construction
80:1Ct$;f:'tors, PIC execution of en\./lro.nmental mltlgatlgn and enhancement begins

measures, monitoring and evaluation of environmental

conditions during construction and operation
Environmental Environmentally Sound Construction Practices: Seminars, Before the
Ef?i%lgriers' field Wastg management.and minimization in constructlgn, Lectures and | construction
contrac’tors, PIC ppllutlon cont.rol devices gnd methods for cc_)nstructlon Site visits begins

sites and equipment, Environmental clauses in contract

documents and their implications, Environmental

monitoring during construction
Project staff Social awareness: Seminars, Before the
dealing in Monitoring consultants/organizations specializing in|Lectures and | construction
social/ social management and monitoring can provide training | Site visits begins
lands matters on social awareness and land acquisition and

resettlement issues
Environmental Monitoring Environmental Performance during Seminars, During initial
engineers, field Construction: Lectures  and phases of
officers, Monitoring of Air, Water, Noise, Solid Waste, Sediments |Site visits construction
contractors, PIC and effect on biodiversity and fisheries. Evaluation and

Review of results, Performance indicators and their

applicability, possible corrective actions, reporting

requirements and mechanisms.
Contractor’s Occupational Safety and Health: - ~ |Workshops During initial
staff, construction | Monitoring consultants/ organizations specializing in|and seminars phases of
labourers occupational, health and safety issues can provide )

training on this issue. construction
Construction Waste handling and sanitation at construction sites/ |Workshops During initial
labourers construction camps and presentation phases of

construction

During Operation Phase
Environmental Long-term Environmental Issues in Project Workshops During the
engineers, field Management: and seminars operation phase

officers,
contractors

Designing and implementing environmental surveys
for ambient air, sediments and water quality, data
storage, retrieval and analysis, contract documents
and environmental clauses, risk assessment and
management, contingency planning and management
and value addition

or defect liability
period

It would be essential to understand the legislative framework and enhance capacity of PIU for analysing
the applicability of various environmental legislations and clearances, approvals and compliance
monitoring requirements.
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Figure 8.1 Organizational Structure of Khulna City Corporation (KCC)
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PUBLIC CONSULTATION/STAKEHOLDER CONSULTATION

9.4 Scope of the Public Consultation

The Public consultation process included both qualitative and quantitative method. The qualitative method
included focus group discussion (FGD) with subproject area people, stake holders and members of local
government institutions and key informants’ interview (KII) with relevant persons who are in decision making
and information giving situation. Quantitative method includes baseline survey in the earmarked subproject
area.

9.5 Objectives of Public Consultation

The public consultation as a means of integration of local people’s concerns is considered very important by
the government and the donor agencies. The Department of Environment also recognizes the importance of
social and environmental factors for successful implementation of the proposed project. So, the safeguard team
undertook comprehensive process of public consultation. Feedback from the consultation process is expected
to play important role in the development of the social and environmental programs.

The broader objective of public consultation is to inform local inhabitants/stakeholders to make them aware of
the project and to gather their opinion/suggestions about the proposed project, development and processing
plan as well as to incorporate their suggestions during project planning and implementation stage.

The specific objectives of public consultation are to:

=% Create awareness of stakeholders (local people) and provide them general information of the project as
a part of the project awareness campaign

Learn about problem faced by community living in subproject area
Facilitate the local community (people) to participate in the project planning

Learn from the community (people) and share with them their perception of the CAUD project

- + & #

Know people’s suggestions from the local community (people) for solution of problems/ constraints of the
project

Assess project impacts both positive and negative in nature as envisaged by the community
Collect additional information and ideas of the project from the local community

Explore local community’s ideas on mitigation/minimization of negative impacts, if any

9.6 Methodology of Public Consultation

The public consultation includes focus group discussion with local people and professionals including
businessman, transport workers etc. as well as local government institute members like KCC Ward councilors.
Focus group discussion was carried out by facilitators and consultants with the help of set of check list designed
to obtain information from the participants. In discussion initially, all presents were introduced and all presents
were informed of activities that have been going on under CCAUD.
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9.7 Public Consultation Findings

9.7.9 Location of Public Consultations

Public consultations were organized and conducted at KCC, Khulna throughout the subproject locations area
shown in the Figure 9.1. The environmental safeguard team conducted a series of discussions with local level
people, inhabitants of KCC and people of different professions within the subproject area.

Focus group discussions at several locations were conducted to make the study more participatory and evincing
opinions of the people for those the project is meant. The locations of holding FGDs are given in following

figures 9.1 to 9.5.

Discussion at Doulatpur Embankment site

Meeting at Daulatpur Market Committee Office

FGD at Rupsha Riverfront Park site

PD visited at Rupsha Riverfront Park site

Environmental FGD at Bastuhara Khal Site

Social FGD at Bastuhara Khal Site

Figure 9.1 Focus Group Discussion with Different Community and Professionals (2025)
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Environmental FGD at Deana Khal Social FGD at Deana Khal

FGD at Labonchara Khal Outlet Gate (Night time) FGD at Alutola Outlet Gate (Night Time)

Environmental FGD at Nirala Khal Social FGD at Nirala Khal

Figure 9.2 Focus Group Discussion with Different Community and Professionals (2025)
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FGD at Moheshwarpasha Pond Site FGD at Moheshwarpasha Graveyard Site

Environmental FGD at BL College Pond Social FGD at BL College Pond

Environmental FGD at Pabla M.S.Puja Temple Pond Social FGD at at Pabla M.S.Puja Temple Pond

Figure 9.3 Focus Group Discussion with Different Community and Professionals (2025)
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Environmental FGD at Wander land Park Pond Social FGD at Wander land Park Pond
Environmental FGD at 16 No. Ward office Pond Social FGD at 16 No. Ward office Pond
Environment & Social FGD at Horijon Colony Pond FGD at Horijon Colony Pond

Figure 9.4 Focus Group Discussion with Different Community and Professionals (2025)
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Visit and discussion at Horijon Colony Pond Visit and discussion at Horijon Colony Pond
Environmental FGD at Boyra High School Pond Social FGD at Boyra High School Pond

FGD at Banorgati Bottola Mondir Pond FGD at Haji Malek Jannatul Baki Graveyard Pond
FGD at Taltala Hospital Pond FGD at Taltola Hospital Pond

Figure 9.5 Focus Group Discussion with Different Community and Professionals (2025)
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9.4.2 Tools and Techniques used for Consultation

In conducting the public consultation meetings, a checklist was used by the consultants to enable the
participants to comprehend the issues easily, so that they could participate in the discussions more effectively
and expressed their opinions and views objectively. The Participants were shown the sketch map where
different activities are proposed to be done. This participatory approach was well accepted by all participants.
During consultations, social, environmental as well as cross-cutting issues were discussed in detail, including
potential impacts of the subproject activities on environmental and social parameters, identification of sensitive
issues, risks, potential threats, public concerns and expectations from the subproject. The list of participants
with their occupation was prepared and their signature obtained. A meeting minutes information disclosure
meeting through stakeholder’s consultation has been developed after the meeting over (Appendix IX).

The checklist used for consultation includes the following issues:
= Importance of subproject implementation
= Probable measures which might alleviate the problems
=  Problems will be faced by the subproject area community
= Importance of protection measures against social impacts
= Importance of protection measures against natural calamities
= Importance of protection measures against environmental impacts

9.4.3 Consultation with Community and Stakeholders

In line with the requirements of public consultation, the identified stakeholders of the subproject area, were
consulted through participation and discussion for their views/ perceptions, needs, problems and suggestions.

Figure 9.6 Stakeholder Consultation Meeting with KDA (2025)
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Figure 9.7 Consultation with Community People During Field Visit

9.4.4 Opinions of Community About Problems

The subproject area is beset with various problems. Communication development is quite difficult and costly.
Erosion of the inland rivers and offshore island are nagging problems. Water demands are being formed in
another area but the subproject site requires significant time to be productive and productive agricultural fields,
developed agricultural area and infrastructure are lost to erosion. The discussion with the subproject area
people revealed that the problems of water are different from the other area though they have some common
problems.

In addition to the local problems the participants discussed both positive and negative aspects of the
interventions under CCAUD, the overall opinion of the stakeholders expressed during consultation was positive
towards start-up of proposed infrastructure construction.

9.4.5 Summary of Public Consultation and Disclosure

Since this subproject is considered under the Climate Change Adapted Urban Development (CCAUD) Project,
consultations were carried out during the site visiting process starting in September 2024.

The stakeholders such as affected people, beneficiaries and other direct and indirect users of the subproject
including women were consulted to obtain data and their concerns related to the proposed subproject. The
discussions can be summaries as follow:

e There was also a request to develop a promised road at Sonadanga bypass.

e A compelling issue that was raised by the pond users was the need for the pond to be de-silted
rehabilitation work.
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e The issue was discussed in length and this was agreed as an important issue.

e It was claimed that the field canals here had not been repaired for a good number of years

e Agreement was that further consultations will be carried out during design of the proposed activities.
Besides these consultations, additional consultations will be carried out during implementation. This will involve:

= Focus group discussion with the pond community

= Discussions will be conducted with the residents who reside along the vicinity of the subproject site

= Residents will be briefed about the project, purpose and design and outcomes via a documented
community consultation session

=  The community consultation session will be organized immediately after the contractor is mobilized.

= The contractor will take note of all impacts, especially safety hazards that will be of concern to the
residents and take necessary measures as stipulated in the EMP to mitigate them.

= The contractor will maintain a log of any grievances/complains and actions taken to resolve them.

= A copy of the EMP will be available always at the project supervision office on site.

10 ENVIRONMENTAL MONITORING PLAN (EMoP)
10.4 Environmental Monitoring During Construction

In accordance with the Contract, Contractor must implement the activities in conformity with requirements
stipulated in EIA and EMP and as a Customer must provide the Project Implementation Unit of Khulna City
Corporation with reports.

There are a number of mechanisms of giving guarantee related to both general and site specific mitigation
during construction described in EIA. One mechanism is to demand further from Contractor storage of fuel and
oil, waste management and transport management and prevention of contamination through designing
individual Management Plans (MPs). This approach serves the project as it creates condition for early
assessment of these aspects by Contractor and prepares MPs that can be checked, approved and audited
during the monitoring process in that area. The MP content to be prepared by Contractor is presented in Table
10.1 and this activity will be supported by the environmental personnel of the KfW in Dhaka together with the
environmental advisor of PIU, Khulna City Corporation.

Table 10.1 List of Environmental Management Plans for CCAUD

SL. Environmental Plan Summary of Content
No.
1 Filtrate management e Control measures for prevention of contamination, collection,
cleaning-up or recycling of filtrates from different sources.
2 Control over air quality = Reduction of emissions to air from different sources and control
measures.
= Monitoring, requirements for inspection and reporting
3 Dust control = Measures for reduction and removal of dust from roads, work
places and construction activities.
= Monitoring, requirements for inspection and reporting
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SL. Environmental Plan Summary of Content

No.

4 Noise and vibration control Reduction of noise and vibration from all equipment at work site

and transportation activities and control measures.
Monitoring, requirements for inspection and reporting

5 Responsibility for preventive Procedures regarding the responsibility for grade of events and
measures extraordinary situations.

Monitoring, requirements for inspection and reporting

6 Transport management Transport disorder and procedures for reduction of entry to public

buildings, especially to hospitals and schools

7 Archeological and Cultural Measures for reduction of negative impacts on cultural heritage
heritage during construction work.

= |f further implementation of activities are required for any
discoveries, in this case guarantee for “safe keeping” must be
given according to legislation.

8 Storage of oil and fuel and e Specification for storage of oil and fuel for providing the
refueling environmental protection and procedures for refueling vehicles,

installations and equipment.

9 Site inspection e Site inspection and reporting procedures in case of no

implementation warning.

10 Processing of complaints and e Procedures of complaints processing including answering to
discontent plaintiff and reporting

11 Environmental training = |ntroduction to the project;

= Talks before work
= Content of training, checking-up and training purposes and
procedures including certain target groups.

12 Storage and utilization of e Registration, registration of information papers material safety and
hazardous products and risk assessment of materials and chemical substances must be
substances used in the project. Documenting requirements.

13 Rehabilitation plan e Plan of removal of all equipment and materials from temporary

working sites and rehabilitation of the areas in accordance with
standards at least as initial construction conditions.

Environmental monitoring must be implemented at the construction stage in order to ensure conformity to
environmental and social requirements and standards.
At the construction stage:

a)
b)
c)
d)
e)

Dust monitoring;

Noise monitoring;

Solid waste monitoring;

Leachate monitoring;

Soil monitoring must be implemented.

Environmental monitoring reports included in the monthly report prepared by Contractor must be presented to
the PIU. Also PIU must be immediately informed about any unimplemented activities. As a part of
environmental management programme, Contractor has to keep the environmental reports. These reports
must be made according to possible reports.

The reports must contain:

0

(i)
(iii)
(iv)
v)
(vi)

Environmental Monitoring reports;

Any audit reports carried out for Contractor;

Complaints;

Registration of environmental events including prophylactic/preventive activities and photos;
Reports of meetings and corresponding conformity;

Environmental permits and/or licenses.
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Operational reports must be prepared by the City Corporation.
Monitoring must determine the failure of environmental protection measures time to time and must continue
unless they follow the requirements of the Regulating body (DOE). Monitoring must cover the following issues:
1) Surface water;
2) Under ground water;
3) Filtrates (sewage water);
4)  Surface settlement;

1) Surface water: Regular monitoring of surface water must be implemented in order to reveal any
contamination in pond, Khal, river and take necessary measures to show conformity to any legal
requirements. Monitoring points must be located at the construction sites. Sampling and test parameters,
frequency and duration must be agreed upon with the authorised bodies.

2) Underground water: Regular representative sampling must be carried out in order to provide an early
analysis of contamination with filtrates to show conformity to any legal requirements. Sampling and test
parameters, frequency and duration must be agreed upon with the authorised bodies.

3) Filtrates: Regular monitoring must be implemented to determine the filtrate quality and evaluate relevant
management variants. Monitoring must be located in the collecting precipitation points of sewage water
and, if necessary at the points of upper and lower water flow direction at the drainage.

4) Surface settlement: Regular monitoring of soil sedimentation must be carried out.

10.5 Monitoring During Operation/Maintenance Phase

The subproject sites must be monitored both during operation and for many years after its closure. The
monitoring is based on observation of the correct operation of all infrastructure and the possible effects on the
surrounding areas and population. In terms of the monitoring, a minimum program of measurement of
parameters (during operation and after closure) is determined. Monitoring ensures the effective protection of
the environment by the subproject infrastructure and it can help prevent the spreading of pollution or
contamination if an unexpected event happens.

The overall monitoring system of the subproject will consist of the following parts:

1) Atmosphere monitoring system
2)  Groundwater monitoring system
3) Surface water monitoring system
4)  Settlements monitoring system

10.3 Environmental Quality Parameter Monitoring and EMP Implementation Budget

The contractor’s cost for site establishment, preliminary activities, construction, defect liability activities, and
environmental mitigation measures related to EMP implementation before construction and during construction
are to be incorporated into the contractual agreements and engineer’s costs, which will be binding on him for
implementation. The survey will be conducted by the contractor.

The operation phase mitigation measures are again of good operating practices, which will be the responsibility
of the implementing agency (Khulna City Corporation). The activities identified in the EMP mainly include site
inspections and informal discussions with workers and local community, and this will be the responsibility of
ESU with the assistance of consultant, costs of which are part of project management. Table 10.2 and Table
10.3 present the estimated cost to implement the EMP.
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Table 10.2 Environmental Quality Parameters of Ponds, Road, Khals, Sluice Gate and Rive Bank

Subproject Component Slajr:ialtlgg Air Quality t‘g\'/sj Surface Water szlg?grd
Embankment at 2 PMzio, PM2s, Nox, | Noise Level | pH, Turbidity, Fe, As, Cl-,
Daulatpur (726m) SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
COD, TDS,
Sp#l TSS, PO4
Maheshwarpasha 2 PMio, PM2s, Nox, | Noise Level | pH, Turbidity, Fe, As, Cl-,
(119m) SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, | Mn, FC, TC
COD, TDS,
TSS, POa4
Rupsha Riverfront 2 PMz1o, PM25, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
SP#2 Park (Phase 1) SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
COD, TDS,
TSS, POa4
Drainage 2 PMzio, PM2s, Nox, | Noise Level | pH, Turbidity, Fe, As, Cl-,
Improvement in SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, | Mn, FC, TC
Sub-Catchments COD, TDS,
17 and 21 TSS, PO4
SP#3 (Nobinagar Area)
Including 2 PMz1o, PM25, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
Sonadanga SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
Bypass Road and COD, TDS,
outlet drain TSS, PO4
Drainage 2 PMzi0, PM25, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
Improvement at SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
Bastuhara Sub- COD, TDS,
Sp#a Catchment 11 TSS, PO4
Deana 2 PMz1o, PM25, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
Chowdhury Khal SOx, CO, O3 (LAeqg) dBA | EC, DO, BODs, | Mn, FC, TC
Upgrading COD, TDS,
TSS, PO4
Upgrade of 2 PMz1o, PM25, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
Labonchara Khal SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
Sp#5 Outlet GaFe and COD, TDS,
Construction of TSS, PO4
Labonchara
Pumping Station
Upgrade of 2 PMz1o, PM2s, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
SP#6 Alutola Outlet SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
Gates COD, TDS,
TSS, PO4
Nirala Khal 4 PMzi0, PM25, NoX, Noise Level | pH, Turbidity, Fe, As, Cl-,
SP#7 Revitalization and SOx, CO, O3 (LAeq) dBA | EC, DO, BODs, Mn, FC, TC
Link Park COD, TDS,
TSS, POa4
Rehabilitation of 17 PMio, PMzs, Nox, | Noise Level | pH, Turbidity, Fe, As, Cl-,
Sp#8 18 Ponds SOx, CO, O3 (LAeqg) dBA | EC, DO, BODs, | Mn, FC, TC
COD, TDS,
TSS, PO4
Number of 39 39 39 39 39
. Samples
I;rorj_e(;t Frequency 3 3 3 3 3
erno Total Number of 117 117 117 117 117
Sample
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Table 10.3 Cost Estimates for Implementation of the EMP for Eight Subprojects

Sl . . . Total Rate Sl
: Particulars of Activity Phase Unit Cost (BDT) covered
No. number (BDT) by
A. Capacity Building Activity (Scope of Consultants)
Activity 1- Orientation
Workshop
Activity 2-Orientation Three
1 program/workshop for Before modules, Covered under consultanc
" | contractors and supervisory construction lday per y
staff module
Activity 3-Experiences and
best practices sharing
Training for contractor’s staff Two Civil
and labour on Health, Safety | During modules, 1
2 and Environment and construction day per 2 1,00,000 | 200,000 \(livcg)r:frséIct
construction practice module
Sub Total (A. Capacity building activity) 200,000 (BDT)
B. Mitigation Measures/Enhancement (Scope of Contractor)
Dust suppression measures Eight 16x26= Civil
1. at work sites twice per day Construction St?b roiects 416 - 5000 2,080,000 works
over construction period pro) contract
Worker health and safety
(safety gears and first aid Civil
p. | facility atwork site, water | o ction Eight LS 25000 200,000 works
quality at labour camp, solid Subprojects contract
waste management at labour
camp etc.)
Sub Total (B. Mitigation measures) 2,280,000 (BDT)
C. Cost of Sampling of Environmental Quality Parameters for Establishing Baseline at Pre-construction
(Scope of Contractor)
Ambient air quality
parameters monitoring at Eight -
work site and nearby Atthe Subprojects civil
1. o ) commencement | . . 39 20,000 780,000 works
sensitive receptor; (PMao, of construction including 18 contractor
PMz2.s, Nox, SOx, ponds
CO, 0s3)
. . Eight -
Noise level (LAeq in dBA At the Subproiects Civil
2. | during day at work site and commencement inclupdinJ 18 39 3,000 117,000 works
nearby sensitive receptor) of construction ponds 9 contractor
Surface water quality Eight
parameters monitoring at At the Sugb roiects Civil
3. | work site water body (pH, commencement inclupdinj 18 39 20,000 780,000 works
Turbidity, EC, DO, BODs, of construction onds 9 contractor
COD, TDS, TSS, PO4) P
Ground water quality Eight
parameters monitoring at At the Sugb roiects Civil
4, work site water body (pH, commencement inclupdinj 18 39 25,000 975,000 works
Turbidity, EC, DO, BODs, of construction onds 9 contractor
COD, TDS, TSS, PO4) P
Sub Total (C. Monitoring parameter during pre-construction) 26,52,000 (BDT)
D. Cost of Environmental Quality Parameters Monitoring During Construction (Scope of Contractor)
Ambient air quality Eight
parameters monitoring at After Sugb roiects Civil
1. work site and nearby . >ubproj 39 20,000 780,000 works
o ) construction including 18
sensitive receptor; (PMuo, onds contractor
PM25, Nox, SOx, P
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Costs
Sl . . . Total Rate
No. Particulars of Activity Phase Unit number (BDT) Cost (BDT) cmg;red
CO, O3)
Noise level (LAeq in dBA Ectjrzlsr;?uction Elugﬁtro'ects Civil
2. | during day at work site and inclupdinj 18 39 3,000 117,000 works
nearby sensitive receptor) ponds 9 contractor
Surface water quality During .
L ' Eight o
parameters monitoring at construction Subproiects Civil
3. | work site water body (pH, indupdi n’ 5 39 20,000 | 780,000 works
Turbidity, EC, DO, BODs, onds 9 contractor
COD, TDS, TSS, POJ) P
Ground water quality During .
S . Eight .
parameters monitoring at construction Subbroiects Civil
4, work site water body (pH, inclupdinj 18 39 25,000 975,000 works
Turbidity, EC, DO, BODs, g contractor
COD, TDS, TSS, POJ) ponds
Sub Total (D. Cost of Monitoring Parameters During Construction) 26,52,000 (BDT)
E. Cost of Environmental Quality Parameters Monitoring After Construction (Scope of Contractor)
Ambient air quality Civil
parameters monitoring at Eight works
work site and nearby After Subprojects contractor
L sensitive receptor; (PMio, construction including 18 39 20,000 780,000
p g
PM:s, Nox, SOXx, ponds
CO, 03)
. . Eight Civil
Noise level (LAeq in dBA .
2. | during day at work site and /C*(‘;tﬁsrtruction iSn‘é?upJ%ecltg 39 | 3000 117,000 ‘évgr:'t‘rzctor
nearby sensitive receptor) 9
ponds
Surface water quality Eight Civil
parameters monitoring at After St?b roiects works
3. | work site water body (pH, construction inclupdinj 18 39 20,000 780,000 contractor
Turbidity, EC, DO, BODs, s 9
COD, TDS, TSS, PO4) P
Ground water quality Eight Civil
parameters monitoring at After SL?b roiects works
4, work site water body (pH, construction inclupdinjg 18 39 25,000 975,000 contractor
Turbidity, EC, DO, BODs, ponds

Sub Total (E. Cost of Monitoring Parameters After Construction)

2,652,000 (BDT)

Grand Total for EMP Implementation Cost (A+B+C+D+E)

10,436,000 (BDT)

The EMP implementation cost stands at BDT 10,436,000

10.4. Reporting and Deliverables

The IC shall submit the reports and deliverables in the English language. If so indicated in the table, certain
deliverables or parts thereof shall also be prepared in Bengali. All reports have to be prepared in A4 format.
All reports have to be provided in digital format (e.g. Word, Excel etc.) and additionally converted into PDF-
format. Time for comments and approval by the PEAs is fifteen (15) working days after submission of draft
reports (not applicable for review of detailed designs and similar deliverables). Final reports shall be submitted

two weeks after receiving comments on the draft.

In general, the reporting requirements are an essential part of proper and transparent contract and project
monitoring and as such are to be elaborated and quality-assured in a way that both senior and executive
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levels of the contracting parties are conveniently provided with concise, reliable, sound and relevant data and
analysis. A qualified presentation with maps, tables, graphs and photographs is preferred over long-winded
narrative elaborations.

10.5 Environmental Monitoring and Reporting

The IC will monitor the progress of EMP implementation in the different project unit jurisdictions. The IC
and PIU will undertake site inspections and document review to verify compliance with the EMP and progress
toward the final outcome. The contractor will conduct day to day implementation of the EMP.

Three types of environmental reports will be prepared in English, containing air, noise, water quality, and
sediment quality data, maps, diagrams, plans, tables, etc. The following reports have to be prepared and
submitted by the Contractor and PIC.

= Monthly Environmental Monitoring Report (Contractor);

= Quarterly Environmental Monitoring Reports (IC and PIU);

= Quarterly Compliance Monitoring Checklists (Contractor and IC); and
= Semi-annual Monitoring Reports (IC and PMU).

10.5.1 Monthly Environmental Monitoring Report

During the construction period, environmental reporting will be required monthly, which will be prepared by the
contractor to IC. The monthly reports will consist of a completed environmental compliance checklist
developed using the EMP and approved by the IC such that actions necessary for each relevant mitigative
action are identified and a summary of all actions recorded. Where a monthly report is coincident with a
quarterly and semi-annual report, such monthly report shall be required but may be included with the respective
quarterly and semi-annual report.

10.5.2 Quarterly Environmental Inspections and Reports

During the construction period, environmental inspections and reporting will be prepared quarterly by the IC
to PIU. The quarterly report shall consist of a completed environmental compliance checklist developed using
the EMP and approved by the IC together with a summary of significant items from the current and previous
two monthly reports with an indication of trends, either positively or negatively. The EIA contains mandatory
sampling specifications that the contractor will be required to adhere to. At the training workshop, the contractor
will receive survey worksheets that will need to be completed for each sampling station and submitted to the
IC.

Where a quarterly report is coincident with the semi-annual report, such quarterly report shall be
required but may be included with the respective semi-annual report. The IC reserves the right to increase the
frequency of sampling subject to a review, which may be carried out at any time during the Construction
period, and which could result in additional work for the contractor. If the additional sampling indicates
that the contractor’s activities have caused the need for additional sampling, then there will be no additional
payment to the contractor.

In addition, based on the submitted quarterly monitoring report by the IC and inspection conducted by the PIU,
PIU will submit quarterly reports to PMU in an agreed format and as required by PMU.
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10.5.3 Quarterly Compliance Monitoring Checklist

This checklist consists of the slightly reworked Environment Monitoring Table found with the EMP, with a
couple of columns replaced requiring comment on actions taken, when and by whom and what the observable
results have been during that quarter. The checklist will be prepared jointly by the IC and the contractor.

10.5.4 Semi-Annual Monitoring Reports

During the construction period, the IC will prepare a Semi-Annual Report to include details of all environment
related activities together with a summary of all tests and monitoring activities and conclusions to include
assessment of effectiveness of current monitoring activities, possible changes in construction methodologies
and any other thing(s) which may contribute to a reduction in environmental impact. This report is mandatory
and must be submitted to PIU. This report will also be essential to renew the ECC.

In addition, based on the submitted semi-annual monitoring report by the IC to PIU, PMU will submit semi-
annual reports to Donor agency in an agreed format and as required by the Donor. This report is mandatory
and must be submitted.

10.6 Tentative Project Implementation Schedule

It is anticipated that the duration of the Services will be approx. sixty (60) months including 12 months (24 for
pumping station) Defects Notification Period (DNP). The duration of the Construction Phase is estimated to be
36 months.

The IC prepared to mobilize within three (3) weeks after effectiveness of the Contract. Itis currently envisaged
that commencement date was around 08/2024.

Figure 10.1 Tentative Project Implementation Schedule of CCAUD Under KCC
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11 CONCLUSION AND RECOMMENDATIONS

11.4 Conclusion

The process described in this document has assessed the environmental impacts of all elements of the
infrastructure proposed under the Khulna City Corporation Climate Change Adapted Urban Development
CCAUD Project. Potential negative impacts were identified in relation to construction and operation of the
improved infrastructure, but no impacts were identified as being due to either the sub-project design or location.
Mitigation measures have been developed to reduce all negative impacts to acceptable levels. These were
discussed with specialists responsible for the engineering aspects, and as a result some measures have already
been included in the outline designs for the infrastructure. This means that the number of impacts and their
significance has already been reduced by amending the design.

This EIA report is prepared following the guidelines of DOE and the KfW approved ESMF. Regardless of these
and various other actions taken during the EIA process and in developing the subproject, there will still be
impacts on the environment when the infrastructure is built and when it is operating. This is mainly because of
the invasive nature of excavation work; because the secondary storage facilities (waste bins) are located in the
town, some parts of which are densely populated; and because Khulna is an area with a rich history, in which
there is a high risk that ground disturbance may uncover important remains. Because of these factors the most
significant impacts are on the physical environment, the human environment, and the cultural heritage.

During the construction phase, impacts mainly will arise from the need to dispose of large quantities of waste
soil produced by excavation. These are common impacts of construction in and around urban areas, and there
are well developed methods for their mitigation. One field in which impacts are much less is archaeology, and
here the subproject site being vacant city corporation land with no historical use or habitation, there will be no
case of chance finds. There were limited opportunities to provide environmental enhancements, but certain
measures were included. For example, it is proposed that the project will employ among the workforce people
who live in the vicinity of construction sites to provide them with a short-term economic gain; and plant trees on
and around completed parts of the subproject site once it is operating, to improve the appearance and provide
a small ecological gain.

Once the system is operating, it will be important that Khulna City Corporation maintains the facilities and the
waste management system as a whole in proper working order, because the city environment will deteriorate
rapidly from waste accumulation if the system begins to fail. The subproject will provide capacity building, public
education and financial support to ensure continuation of the operating system. If waste is collected regularly
from houses and city storage bins, transferred to the landfill and treated as intended, then there should be no
significant negative impacts. Even the accumulation of waste to a design height of 6 m at the landfill should not
be significant as waste will be compacted and covered with soil daily and when each waste cell is completed,
thus limiting pests, odour and visual impacts. The residential areas nearby the subproject will not be affected
by such impacts.

The main impacts of the operating waste management system will be beneficial as the general environment of
the city will improve considerably as mounds of garbage are no longer evident and the appearance, smell and
public health of the area improves as a result. Some people will also gain socio-economically from being
employed in companies engaged to operate the system, or in the expanded City Corporation manpower.

Mitigation will be assured by a program of environmental monitoring conducted during construction and
operation to ensure that all measures are implemented, and to determine whether the environment is protected
as intended. This will include observations on- and off-site, document checks, and interviews with workers and
beneficiaries, and any requirements for remedial action will be reported to the PMU. There will also be a longer-
term survey to monitor the expected improvements in the city environment from the improved solid waste
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management.

Finally, stakeholders were involved in developing the EIA through face-to-face discussions on site and a large
public meeting held in the city corporation area, after which views expressed were incorporated into the EIA
and the planning and development of the subproject. The EIA will be made available at public locations in the
city and will be disclosed to a wider audience via the KfW website and KCC website. The consultation process
will be continued and expanded during subproject implementation, when a nationally-recognized NGO will be
appointed to handle this key element to ensure that stakeholders are fully engaged in the subproject and have
the opportunity to participate in its development and implementation.

11.5 Recommendations

12

The Project Management Unit (PMU) and Management, Design and Supervision Consultant (MDSC) will be
responsible for monitoring. The MDSC will submit monthly monitoring reports to PMU and the PMU will send
guarterly monitoring reports to KfW. KfW will post the environmental monitoring reports on their website.
Therefore, the proposed sub-project is unlikely to cause significant adverse impacts and net environmental
benefits to citizens of Khulna City Corporation will be positive. The potential impacts that are associated with
design, construction and operation can be mitigated to standard levels without difficulty through proper
engineering design and the incorporation or application of recommended mitigation measures and procedures.

The EMP of this EIA should be site specific EMP (SSEMP) including monitoring plan. During construction, the
contractor will prepare Contractor's Environmental Management Plan, which will include contractor’s
responsibility in implementing EMP. The plan should be reviewed and approved by the employer at least 10
days before commencement of construction.

A copy of the EMP shall be kept on-site during the construction period at all times. The EMP shall be made
binding on the contractor operating on the site, and will be included in the contractual clauses. Non-compliance
with, or any deviation from, the conditions set out in this document shall constitute a failure in compliance.

KCC has fully endorsed the EMP and is committed to implement all the mitigation measures. PMU of KCC will
also ensure that the work is carried out in an environmentally acceptable manner and the monitoring and
reporting are completed in a compliant and timely fashion, acceptable to DOE. As per Government of
Bangladesh ECA, 1995 and ECR, 2023, the sub-project is categorized as “Red”; and ECC must be obtained
from DoE.
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13  APPENDICES

Appendix I: NOC for Subporject#01 (Embankment at Daulatpur and Maheshwarpasha)
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Appendix Il: NOC for Subporject#02 (Rupsha Riverfront Park)
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Appendix Ill: NOC for Subporject#03 (Sub-Catchment 17&21 and Sonadanga Bypass Road)
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Appendix IV: NOC for Subporject#04 (Bastuhara Khal and Deana Chowdhury Khal)
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Appendix V: NOC Collected for Subporject#05 (Labonchara Khal outlet gate)
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Appendix VI: NOC Collected for Subporject#06
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Appendix VII: NOC Collected for Subporject#07
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Appendix VIII: NOC Collected for Subporject#08 (18 Ponds)
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Appendix IX: Minutes of Information Disclosure Meeting Among Stakeholders

DEVELOPMENT DESIGN CONSULTANTS LIMITED

CONSULTING ENGINLERS ARCHITECTS REGIONAL AND TOWN PLANNERS

Momo No. : DDCWREACCAUD Phase 202404 Dated 08/10/2024

Subjects: lmumo’ﬂnmmanswnbuzoummlhmywuobr‘amm
pted Urban D P (CCAUD) Program Phase llKhulna”

The fes of the ing for C dtancy Services onr Climate Change Adapted Urban Devalopment {CCAUD)

Program Phase H-Khulna held on 25 September 2024 at 10 00 a m at DMD's  Conference Room (9th Floor), DDC

Canve, Dhaka s 1 rded for hisMer kind y action

Encksen (1) Minutes of the Maeeting

(2) Altencance Sheet (Annexure 1)
(3) Mesting Notice (Annexure 2)

Thark you,
With best rqud&

0/297-9
(Engr Md Habibur R . PEng)
Diactor-n-Charge
Wialer Resowrces and Environment Division(WRED)
D P Design Consult Lamitad, Dhaka

Copy for information and necessary action to:

1 Mr. Chrstian Koopmann, Senor Project Manager and Company's mpr tative of Fichiner Water Transpor
GmbH, Garmany

2 DrhAsak Mom Team Leader. Chmate Change-Adapted Urban Development Programme (CCAUD) Phase
# ~ Khuina for :

3 Mr Mohammad All, Adational Director, WRED, DDCL, Dhaka.

4 Md Abdul Mannan, DTL, DOCL, CCAUD, Khulna,

5 O Mg, Kated Hossan, Enviconment Experts, DDCL, CCAUD, Knuing,

6 Ms Halen Rahman, Social safeguand/ Resettiement Expert, DDCL, CCAUD, Khuina,

7 [ . Khubna,

8

9

10

. Md Azizur Rahman, Procuremenl Expert, DDCL, CCAUD, Km-

Md. Shahadat Hossan/ Sevm Reza, GQE:M DDCL, CCAUD, Khuina,

. Md. Satul Islany Md. W d Hossan, E b Engineer. DOCL. CCALD, Khuina
Me Annanta Kummar Das, WRED, DDCL, Dhaka,

17 M Mo Mahbubur Ratwnan, Technical Manager, WRED, DDCL, Dhaka.

18 Office Copy

Copy for information to:

1 Ms_ Jehra Zern, Deputy Manoaging Drecter, DOCL, Dhaka
2. M AKM Nafisuddn, Depuly Maneging Director. DOCL., Choka

Memo No. : DDCMRE/CCAUD-Phase I2024/04(1) Osted 0817072024
Copy for information to:
(1) M Abrr Ul Jabtsar. Project Dvector, CCAUD Progect, Khuina City Corporation, Knuina

Pagel1ofl
S0 b, 0, %3 S 4 or wsmn gm0l gye e 300, oo Malier w8t o I R ivved dublosit S0 2300008
(G‘CER‘: ) DI CENTRE, A7, s Ui AX Khandakor Rosd, Mobaklali €A, Daka 1212, Banghodest. PABX Auto [Husting,

P Pilot Nen. 880 2-558 10065, 2722050600, Fax: »X00 258810337, Lol ddvoniohanglonat, Webade wivw didcibd com
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Page | 329



Environmental Impact Assessment (EIA) Report CCAUD, KCC

Development Design Consultants Ltd.
47 Mohakhali Commercial Area, Dhaka 1212

Water Resources and Environment Division

MEETING DETAILS
Particular, Participants and Minutes
Subject ¢ Meeting minutes of the meeting held on 25 Seplember 2024 refated 1o the
Consultancy Services of CCAUD Program Phase II-KCC Project.
Chairperson +  Engr. Md. Habibur Rahaman. P Eng., Director<in Charge, WRED, DDCL
Time and Date ¢ 10:00 am., 25 September 2024,
Venue ¢ MD's Conference Room (10™ Fioor), DDC Centre, Dhaka.
Participants :  Attendance Sheet as Annexure-1

At the very cutset, the Chawperson welcomed all the participants. He thanked Mr. Christian Koopmann,
Senior Project Manager & Dr. Asit K Mohanty, Team Leader (TL), for the heclic and effective field visit in view
of preparation for the Inception report. The Chairperson also thanked al other experts for their endeavor 10
make the field visit program a success,

Al this slage, the Chairperson presented an oulline of the activities of the Inception Phase including timeine,
Spedific activities outlined.

(1) MoM of Kick-off meeting.

(2) Incaption Report,

(3) Updated Detalled Workplan for the Design Phases,

(4) Updated Procurement Plan, Project Implementation Schedule, Work Schedule and Staffing Schedule.
(5) Review and Update of the Environmental & Social Impact Assessment (ESIA) and ESMP

(6) Review and Update of the Stakeholder Engagement Plan (SEP)

(7) Development of a Survey and Investigation Program including Budget Cost Estimate

He then requested the Team leader to proceed following the meeting-agenda as follows:

(1) Minutes of the Meeting of 17 Seplember 2024

(2) Post Field Visit Interaction

(3) Preparation of Inception Report
(4) Miscellaneous

01. Minutes of the Meeting held on 17 September 2024

The Chairperson informed the meeting about the decisions of the meeting held on 17 September 2024
(the minutes was shared to all attendants through e-mail vide Memo No. DDC/WRE/CCAUD-Phase
W2024/03, dated 19 September 2024), and asked for their comment/ observation. As there was no
comments/ observation, the decsions are accepied without any amendment

He then invited Mr. Asit Mohanty, Team Leader to preside the remaining part of the meeting.

Dr. Asit K Mohanty, the Team Leader, CCAUD-Phase-l, thanked DDCL for arranging well-organized site
visit program including the requisite Experts of CCAUD-Phase-ll espedally required for the Inception
Phase. He also thanked all the experts for thewr through and labonious work during the fiedd visit program
as a team, meeting with the client and stakeholders or focus group discussion, He also expressed
gratitude to the Project Director and other officals of KCC for their support and assistance during the
meeting and field visit program,
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02. Post Field Visit Interaction:

All the members/ experts of the field visit team expressad their views, observations, ideas and leamings
during the field visit. They opined that for implementing of most of the subprojects, there may arise
constraints due to avallability of required land, The consultant should seek necessary assistance from
KCC timeldy so as 1o avoid any delay for land avadability,

Dr. Mohanty fold that for all the sub-projects, effective design and implementation s very crucial to
address the concemns of the afected pecple and the requirement of the Clent. The situation and
complexity of each sub-project may be vaned siightly but methodology will be same. He urged the
experts o use the best practices/ KIW guidelines as wall as ToR for the development of conceptual
design and ideas. In this regard, he emphasized involvernent of the stakeholders in project activities for
smooth implementation of the projects. Th consultant's social experts with assistance from the KCC
should be more active 1o motivate the local stakeholders.

Dr. Mohanty also urged the experts 1o consider the Feasibility Study Report, Baseline Dala, Phase |
Learnings during preparation of the deliverable of Phase-1l, CCAUD. He especially requestad the related
experts to collect and use climate data since it is a chmate resilience project.

03. Preparation of Inception Report:

Dr. Mohanty then presented an outline of the preparation of the Inception Report. He said that the
Inception Report will be precise, and the content will be to the point not too much descriptive including
maps, pictures, tables of data or information. He also requested all concerns to collect all related
documents from the project authority to be required for senice delivery.

He then presented the Table of Contents (ToC) for the Inception Report, briefed the distribution of
functions and responsilties of the experts as per the ToR and requested them 1o complete their inputs
for preparation of inception reports promptly,

04. Miscellaneous
Following points were discussed in the miscellaneous agenda,

« Kick-off Meeting Minutes:
The Chairperson of the meeting told that the Kick-off meeting of the Consultancy Services was held
on 11 July 2024. As per terms and conditions of the ToR and the Contract agreement, the minutes
of the meeting is one the deliverables of the Incaption Phase. So, the preparation and approval the
same is essential,

« Standards and criteria for Design:
The chairperson and TL sad that the standards and crteria for preparation of design must be set
first. Feasibility Study Report, KIW guidelines & policy, Design standard & manuai of KCClor other
related organization, and national & International standards, Procurement policy & guidelines, other
documents if needed might be consulted beforehand.

« Development of a Survey and Investigation Program including Cost Estimate with the
provision in the project:
The TL told that as per ToR of the Consultancy Services, the Implementing Consultant (IC) will
thoroughly review available data, information and planning documents. The IC will then identify gaps
on the basis of additional updated information obtained during the inception phase to understand the
actual situation of the project and identify the changes to the situation, Based on the findings, the IC
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shall review and decide 1o the extent of survey and Investigation required (Topographical Survey,
Drone Survey, to assess existing conditions, Environmental and Geotechnical Investigations). Then,
prépare a survey and investigation plan including budget cost estimate for approval,

« Base Data
The TL emphasized that for development of climate resilient infrastructures, preliminary data/
historical data will be collected from the KCC/ or other government agencies and verify authenticity.
All data 1o be preserved with a copy 1o the Team Leader.

« Construction of Pump House & Hydraulic Structures and Operation of Gates:
The TL emphasized that the proper operation of the Pump House or Siuice Gate operation is a vital
part and the designer may think of auto-operation of gates when water level crosses certain pre-
fixed datum.

« Storm Water Drainage System
The TL urged that the storm water component or drainage subproject is the very cruckal par of the
project since people are suffering due 1o water logging. He requested to apply the ‘lessons learned’
from Phase-1 into Phase-1l. The Drainage Engineor Me. Dabir Uddin toid that for an effective and
successful drainage system, proper geophysical data is very important and sought assistance and
support from GIS expert. GIS Expert assure the TL for providing required assistance and support
as per ToR,

« Cost Estimate
The chair advised to prepare cost estimate of each subproject within the provision of DPP.
Preliminary costs may be assessed considering those in the feasblty study report as well as
conceptual design utilizing preliminary data. The rate schedule should be finalzed in consultation
with the PEA. The rate not included in the rate schedule should be estimated as per direction of the
Project Director

« Line of Communication with the Client
The Team leader said that the communication from the JV Consultant with the Chent should be
according fo the service contract.

« Data Cloud
The TL said that a data cloud Is needed 10 set for sharing all document and easy of access to all
expens,

« Work Plan
The TL present a work plan for all the expert for the inception phase devising all activities requéred
by the timedine which was sent fo all earlier, He discussed all the experts workplan one by one and
requested to follow the same for effective, smooth and successful implementation of the inception
phase as per terms and conditions of the ToR and contract agreement,

* Meeting Among TL, DTL, Senior Project Manager, Fitchner WT, other International and
National Experts:
The experts present in the meeting urged the interaction between international and national experts
and necessary and timely inputs from International experts. They also wged consultation among
TL, DTL and Senior Project Manager, Fitchner WT as and when required. The TL agreed with the
proposa and told that online meeting environment will be created.

Page 30f S

Page 40f 9

Page | 332



Environmental Impact Assessment (EIA) Report

CCAUD, KCC

Decisions

Both international and national experts were actively participated in the agenda-wise delalled discussion and
afterward folowing decisions were taken unanimously.

Previous meeting minutes and decisions accepted without amendment,

The Additional Director, WRED will arrange the Kick-off MoM drafting, review by the Semior Project
Manager Fitchner WT and the Client and will get approval from the Clent.

Concermned Experts for the component of the subproject will set the design standards and criteria,
discuss with the TL and finalized It

The TL and DTL will review the ToR of the survey and investigation work prepared by DDC. DDC then
will start the survey and investigation work following that TOR.

The DTL will arrange coflection and authentication of all data from KCC and related other agencies or
SOUrces.

The Electro-Mechanical Expert will decide the gate operation system and design accordingly.
Drainage Engineer will do all the needful for storm water drainage system design and implementation.
GIS Expert will ensure required support and assistance o the Drainage Engineer.

Any communication with the PD and Client will follow the Service Contract.

All experts will share their document and information in the established data cloud for ready access to
others as allowed.

Online meeting will be arranged at a regular interval with prior scheduling.

The responsibiities of the experts for the Inception report are distributed as under:

Ch. [Chapter or item |Responsibility Remarks
Executive Summary Dr. Asit K Mohanty, TL /Kim) 2-3 pages,
1 |ProjectBackground ~ |(Kim/Dr. AstKMohanty, )  2-3pages
2 |Base Data Abdul Mannan, DTL
3 |Embankment Sub-Project #1 Md. Mozammed Hossan, Embankment Engineer
' 4 |Stormwater Management Sub- | Md. Dabir Uddin, Drainage Engineer
Progects #3, #4, #7
5 |Outiet Gates & Pumping Station | Md, Mozammed Hossan, Embankment Engineer;
Sub-Project #5, #6) Md. Asaduzzaman, Structural Engineer.
6 |Blue-Green Infrastructure Sub-  |Ms. Subrina Islam, Landscape Architect
Projects #5, 96
7 |Social Safeguard / RAP Ms. Helen Rahaman, Social Safeguard Expert
8 |[Environmental Safeguard Dr Md. Kabil Hossain, Environmental Expert
9 |Cost Estimate Abdul Mannan, DTL -
10 |Procurement Plan Md. Azizur Rahaman
11 |Project Management |Dr. Astt K Mohanty, T Christian Kocpman, SPM

All the experts as per their responsibilities, will ensure inputs to the Inception Report by 15 October
2024,

The TL thanked all the experts and parficipants for their active participation in the meseting
As there wera no other issues for discussion and the Chairperson thanked all the participants and declared
the meeting closed.
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DEVELOPMENT DESIGN CONSULTANTS LIMITED

COMSULTING ENGINEERS ARCHITECTE REGRONAL AND TOWN PLANNERS

Memo No. : DDC/WREACCAUD-Phase I/2024/03 Dalted 230972024

Meeting Notice

A meetng on the Consullancy Services redaled to the Climate Change-Adapted Urban Development
Program (CCAUD) Phase Il - Khuina, Bangtadesh will b held on 25 September 2024 at 10 00 am at the
MD's Conference Room (10th Floor), DDC Center, 47 Mohakhali C/A, Dhaka 1212

Al Experts (Key and Non-Key) are requestad to attend the meeting in ime

Agenda of the Meeting
(1) Mnutes of the Meeting helkd on 17 September 2024
(2) Post Field Visit Interaction

(3) Preparation of Incaplion Repont
(4) Miscellaneous

1 GrhT—
23 /a9/702Y
{Engr. Md, Habibur Rahman, PEng )
Directorin-Charge
Water Resources and Environment Division(WRED)
Development Design Consultants Limited, Dhaka

Copy for information and Y action to:
1 M Chrsban Koopmann, Senor Project Manager and C Yo rep ative of Fichtner ‘Water Transpornt
GertH, Gel

Ty
Dr Astt X Mohanty Team Lesder Cimate Change-Adapsed Urban Development Programme (CCALD) Phsase
¥~ Khuina for FWT,

W Norammad Al Addtionsl Director WRED. DDCL, Dhaks.

Md Abcul Mannan, DTL. DDCL. CCAUD, Khuna

g
i
PER:
2
78

Ma
Md Snahadat Hossain/ Selim Reza, mSE:omDOCt. CCAUD, Khutna
Md Sadul lstany Md Mozemmel Hossein, Embanienent Enginear DDCL. CCAUD, Khuna:

Copy for information 1o

1 Ms Johra Zern, Deputy Managing Dractor. DDCL, Dhaka
2 W A KM Nalswodn. Deguty Managing Dreclor, DDCL. Dhaka

Page 1ofl
i o, v, B ¢ on wwen ors, wrol wju, W 3102, B Sadieg) &5 00 TR A vve- 3 Ovidvant 4R 2aiNeees
G-CERTZ ) 1300 crNtir. 4, 1 Uttam AK Klsssedbar Rid, Mokakball C'A, Diiaka-1212 Taagladesh. PABX: Ao Hunsng.
PSrrgrery~S Thot Now. 3502 SERLUMS, 222065100, Fas. (NSO SN MOYT L amal  Odk e tagbe adt, Webisite waw ddoftsd con
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Appendix X: TOR approving letter of DoE
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Appendix XI: DoE Approved ToR for EIA Study

Climate Change-Adapted Urban Development Project (Phase 1) - Khulna Component ToR for EIA

TERMS OF REFERENCE (TOR) FOR
ENVIRONMENTAL IMPACT ASSESSMENT OF

CLIMATE CHANGE-ADAPTED URBAN DEVELOPMENT PROJECT (PHASE II) -
KHULNA COMPONENT

Page 1 of 10

Page | 339



Environmental Impact Assessment (EIA) Report CCAUD, KCC

Climate Change-Adapted Urban Development Project (Phase Il) - Khulna Component ToR for EIA

1 INTRODUCTION

1.1 Background to the Project

Khulna, as one of world's most climate-vulnerable cities, has been facing repeated flooding, river bank
erosion and water logging, especially during the monsoon season, which are already posing significant
challenges for the present city administration. This owes mainly to inadequate flood and river bank
protection and drainage systems, coupled with inadequate solid waste management. As a result, the daily
life of Khulna's citizens remains severely hampered for several months each year. The poor population is
being affected the most, as they often reside in areas particularly prone to erosion, flooding or water
logging, while their public services and infrastructure (e.g. access roads, pathways) usually are in worse
condition compared to other areas of the city. As a consequence, basic services are often interrupted, and
free movement of goods and people are hampered during the rainy season. Given the imminent impacts
of climate change, these problems are expected to increase in the future. Moreover, as climate change is
also negatively affecting the livelihoods in rural coastal areas, more people from the rural south-west of
Bangladesh are temporarily or permanently migrating to Khulna City, putting additional pressure on the
already overburdened city administration and infrastructure.

The Project is part of Phase Il of the KfW funded CCAUD Program titled "CCAUD Phase |l - Khulna
Component”. While CCAUD Phase | funded projects are in Barisal and Satkhira, KfW separately funded
project units in Khulna as part of the "City Region Development Project (CRDP)", which was co-funded by
ADB and SIDA. This preceding component was aimed at improving the resilience of the current KCC area
by provisioning transport infrastructure, whilst also considering climate change, poverty, and governance
aspects. Physical measures included raising road embankments along the river, improving access roads to
slums and key road intersections, and construction of bus and river terminals. The project started in 2012
was implemented by the Local Government Engineering Department (LGED) in cooperation with KCC and
was completed in 2017.

1.2 Objective

The main objective of the EIA study is to assess both positive and negative environmental impacts due to
each project activities during pre-construction, construction, and operational periods of the project.
Assess the impacts and recommend appropriate mitigation measures during project phases to minimize
negative impacts of the project to acceptable levels. Prepare an EIA including EMP for the project in
compliance with the Government requirements and World Bank Environmental and Social Standards (ESS)
and obtain Environmental Clearance Certificate (ECC) from the Department of Environment, Bangladesh.

1.3 Scope of the Study

i Conduct field visit, detail survey and consultation with local stakeholders;

Collect primary data on water resources, land resources, agriculture, fisheries, ecosystems, and

socio-economic condition through focus group discussion (FGD), questionnaire survey (QS) and

other method as relevant for the establishment of baseline conditions of the Project;

iii. Identify important environmental and social components likely to be impacted by the proposed
Project;

iv. Assess environmental and social impacts of the proposed interventions of the proposed
development;

v.  Conduct comprehensive public consultations; and

oo
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Climate Change-Adapted Urban Development Project (Phase ll) - Khulna Component ToR for EIA

Vi. Include in the environmental assessment report an environmental management plan (EMP) which

includes a listing of mitigation table (EMiT) and monitoring table (EMoT) as well timing and
responsibility.

2 LEGAL AND INSTITUTIONAL FRAMEWORK

This section will review and present relevant information regarding environmental legislation, statutory
orders, by-laws etc., connected to preparation and approval of the EIA report by the Department of
Environment and granting of environmental clearance to implement the Project.

The project proponent will conduct meetings with the Department of Environment, the Ministry of
Environment and Forest (MoEF) and Roads and Khulna City Corporation (KCC) under Local Government
Division with regard to legal requirements and administrative procedures will be discussed and other
relevant environmental laws, regulations, Norms and Standards on Air, Noise, Vibration, Water, Waste
and Wildlife will be reviewed.

Discussion will also be held with the Department of Environment, particularly for "Environmental
Clearance Certificate™ in accordance with the Environmental Conservation Act, 1995 and Bangladesh
Environmental Conservation Rules, 1997.

3 PROJECT DESCRIPTION

This section will provide a description of the project, the project units, size and layout of the project area,
as well as associated facilities including a brief description of the project phases and related activities.

Under the “Climate Change-Adapted Urban Development Program (CCAUD) Phase |l - Khulna Component”
(the “Project”), KfW will provide a loan to Bangladesh for investments in KCC's storm-water drainage and
erosion and flood control. A Feasibility Study including Climate Risk Assessment and Environmental and
Social Impact Assessment (ESIA) is carried out to identify priority measures in urban drainage and flood
protection for implementation. The selection of measures was informed by a Baseline Scenario and
Climate Risk Assessment and a Multi Criteria Assessment (MCA) conducted in 2020. On that basis a total
of eight project units have been developed which include measures ranging from comprehensive drainage
solutions for two Moyur sub-catchments, to preservation of existing hydrology combined with public
space, and public inclusive river fronts.

The project area is 85 km? including the current Khulna City Corporation (KCC) administration area and an
area proposed for extension of the KCC administration area. The budget available from KfW for
implementation of all adaptation measures or project units is estimated to be around 297.4 crore BDT
whereas GoB's contribution is 185.06 crore BDT. The estimated total cost of the project is 482.46 crore
BDT.

A key consideration in the selection of project units was potential environmental and resettiement impact
and site visits and surveys of potentially affected people, where the bank protection Embankment at
Daulatpur, the river front development at Rupsha Ghat, Labonchara outlet gates and pumping station,
and the Nirala khal and link park were found to be potentially associated with significant resettlement
impacts based on the assumed corridor of impact associated with the designs. Redesign options were
identified for the embankment, and Nirala khal units and relocation sites identified for river front
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development, and Labonchara outlet gates and pumping station. Figure 3-1 presents the location of the
eight shortlisted project units and Table 3-1 illustrates a very brief description of the project unites.
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Table 3-1 Description of Project Units

N Unit Unit and description

1 Daulatiur Erosion Control « Part A: Implement 760m of shore/ erosion protection embankment
Embankment from BL College along Daulatpur Bazar to Flour Mill to control erosion

and flooding along the Rupsha,

« Part B: 65m of shore/ erosion protection along banks of the Rupsha at
Daulatpur (Maheshwarpasha) Hindu crematorfum.

2 River front development at | «  Riveriront development with 100m long and 25m wide promenade and
Rupsha Ghat raising of flood wall at Rupsha Ghat North.

3 Drainage improvement at « Urban drainage system upgrading and extenslion with a total Iengm of
Nobinagar and Sonadanga 4560m at sub-catchment 21.
bypass road sub- « Urban drainage system upgrading and extenslon with a total length of
catchment 1191m at sub-catchment 17.

« Reconstruction of Sonadanga Bypass Road with construction of new
outlet drain.

% | Dremage upgrading 3t |+ Parl A: Rehabifation of Bastuhars Khal ndl. redging/ Tmng and |
Bastuhara sub-catchment establishment of a link park along the banks with access paths, and

lighting.

« Part B: Rehabilitation of Deana Chowdhury Khal incl. dredging/ lining
and establishment of access paths along the khal.

»  Part C: Urban drainage system upgrading and extension In Bastuhara
Khal Sub-catchment over a total length of 9654m.

5 Labonchara outlet gates « Labonchara Khal 2 outlet gate upgrading including demoiition of
upgrading & pumping existing structure and reconstruction of the concrete superstructure,
station complete with concrete guide walls and bottom erosion protection and

Installation of new motorized gates, as well as power supply.

« Labonchara pumping station will comprise a reinforced concrete
structure and brick buiiding to house pumping equipment, standby
power sup&lyywwlll be provided in the form of generators. Guide walls to
gulde the and channel erosion protection will be part of this
solution,

6 Alutola outlet gates +  AlUtola outlet gates upgrading Including demolition of the existing
upgrading structure and reconstruction of the concrete superstructure, complete

with concrete guide walls and bottom erosion protection and instaliation
of new motorized gates as well as power supply.

7 Nirala branch Link Park « Nirala branch revitalization and link park including foot path along both
and Revitalization banks and construction of Interceptors to collect and divert dry weather

flow.

8 Rehabilltation of 23 ponds | »  Rehabilitation of 23 ponds owned by KCC (15), National housing

Authority (5) and three different educational Institutional authorities
through dredging and beautification of public space around the ponds.

4 BASELINE ENVIRONMENT

4.1 Preparation of Baseline Assessment

In the baseline assessment process, relevant reports and secondary data collected during the project’s
feasibility study will be reviewed. Studies conducted by KCC and KfW as well as the studies on similar
projects carried out also will be reviewed. Baseline assessment process will include baseline information

on existing environmental conditions in the project influence area and baseline monitoring of
environmental quality along the project corridor and identification of the environmental components that

need detailed study. Baseline assessment will be done based on the available secondary information, field
visit, sampling and environmental monitoring including but not limited to the following:
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i.  Physical Resources: Topography, geology, soils, climate, surface and groundwater resources, land
use and land cover, and landscape and visual amenity.
ii.  Environmental Risks: Cyclones and storms, floods, earthquakes, etc.
iii. Biological Resources: Natural ecosystem or bio-ecological zone, floral and faunal diversity,
fisheries resources, and protected areas and critical habitats.
iv.  Environmental Quality:
* Ajir Quality: On the basis of air quality samples identify the baseline air quality in the project
area.
* Noise and Vibration Level: Noise and vibration level during day and night times to identify the
baseline and present noise and vibration level in the project area.
* Surface, Groundwater, Wastewater Quality: Establish baseline setup and identifying the
quality of the surface water and drinking water.
* Sediment Quality: Establish baseline and identify the quality of the sediment.
v.  Cultural Resources Sites: Structures or sites those are of historical, religious, or architectural
significance should be identified and documented.

4.2 Field Investigation and Analysis of Results

To ensure that the project is compatible with the national regulation specified for construction sites
cadastral maps showing the project locations and descriptions of the surrounding activities will have to
be collected and reviewed.

Investigations and fieldwork for gathering of additional information on ecological and environmental
baseline parameters of the Important Environmental Components selected during the studies in the
project area will also have to be carried out. These will include:

i Physical Environment:
* Regional Hydrology;
* Drainage Patterns;
* River Bank Erosion;
* Lland use, Land cover, and Landscape.
ii.  Biological Environment:
*  Agriculture;
* Tree Cutting/ Plantation;
* Terrestrial and Aquatic Flora and Wildlife;
* Water bodies and Fisheries.
iii. Environmental Pollution:
* Surface and Groundwater Quality;
*  Air Pollution;
* Noise and Vibration;
* Soil Contamination and dredged spoil; and
*  Pollution due to waste and wastewater.
iv. Social Environment:
* Llivelihood Patterns;
* Employment Opportunities;
* land use and Land tenure;
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*  Agricultural Production and Livestock Farming;
*  Cultural Resources;

* Health and Safety;

* |nfrastructure and industry.

5 ENVIRONMENTAL RISKS AND IMPACTS

This section will predict and assess the project’s likely positive and negative direct and indirect impacts on
physical, biological, and socioeconomic (including occupational health and safety, community health and
safety, vulnerable groups and gender issues and impacts on livelihoods, and physical cultural resources)
environment in the project area of influence, in quantitative terms as far as possible; identify mitigation
measures and any residual negative impacts that cannot be mitigated; explore opportunities for
enhancement; identify and estimate the extent and quality of available data, key data gaps, and
uncertainties associated with predictions and species topics; and examine cumulative impacts as

appropriate.

6 ANALYSIS OF ALTERNATIVES

Under alternatives the EIA will examine alternatives to the proposed project interventions, technology to
be used, design and operation - including the no project alternative - in terms of their potential
environmental impacts; the feasibility of mitigating these impacts; their capital and recurrent costs; their
suitability under local conditions; and their institutional, training, and monitoring requirements. It also
states the basis for selecting the particular project unit's design proposed and justifies recommended
emission levels and approaches to pollution prevention and abatement.

7 CONSULTATION, INFORMATION DISCLOSURE, AND PARTICIPATION

This section will:

i. describe the process undertaken during project design and preparation for engaging
stakeholders, including information disclosure and consultation with affected people and other
stakeholders;

ii.  summarize comments and concerns received from affected people and other stakeholders and
how these comments have been addressed in project design and mitigation measures, with
special attention paid to the needs and concerns of vulnerable groups, including women, and the
poor; and

iii.  describe the planned information disclosure measures (including the type of information to be
disseminated and the method of dissemination) and the process for carrying out consultation with
affected people and facilitating their participation during project implementation.

8 GRIEVANCE REDRESS MECHANISM

This section will describe the grievance redress framework (both informal and formal channels) prepared
for the Climate Change-Adapted Urban Development Project {Phase Il) - Khulna Component, setting out
the time frame and mechanisms for resolving complaints about environmental performance.
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9 ENVIRONMENTAL MANAGEMENT PLAN

In this section of the EIA, the proposed project proponents will incorporate the set of mitigation and
management measures to be adopted during project implementation to avoid, reduce, mitigate, or
compensate for adverse environmental impacts (in that order of priority). It may include multiple
management plans, sub plans and actions. It will include the following key components:

9.1 Mitigation:
Under mitigation the EMP will:

vi. identify and summarize anticipated significant adverse environmental impacts and risks;

vii.  describe each mitigation measure with technical details, including the type of impact to which it
relates and the conditions under which it is required (for instance, continuously or in the event of
contingencies), together with designs, equipment descriptions, and operating procedures, as
appropriate; and

viii. provide links to any other mitigation plans (for example, for waste management or dredged spoil
management, health and safety, or emergency response) required for the project.

9.2 Monitoring:
Under monitoring the EMP will:

i.  describe monitoring measures with technical details, including parameters to be measured,
methods to be used, sampling locations, frequency of measurements, detection limits and define
thresholds that will signal the need for corrective actions; and

ii.  describe monitoring and reporting procedures to ensure early detection of conditions that
necessitate particular mitigation measures and document the progress and results of mitigation.

9.3 Implementation Arrangements:
Under the implementation arrangement the EMP will:

i specify the implementation schedule showing phasing and coordination with overall project
implementation;

ii.  describe institutional or organizational arrangements, namely, who is responsible for carrying out
the mitigation and monitoring measures, which may include one or more of the following
additional topics to strengthen environmental management capability: technical assistance
programs, and training programs related to environmental management and monitoring; and

iii.  estimate capital and recurrent costs and describes sources of funds for implementing the
environmental management plan.

10 INSTITUTIONAL ARRANGEMENTS

The EIA will identify the institutes who will be responsible for implementation and supervision of the
Environmental management and monitoring plan. It will also assess the institutional capacity of the
implementing agencies (KCC) for the effective implementation of environmental management and
monitoring plan, training needs of these agencies, and propose capacity building measures and
institutional arrangements to strengthen these agencies along with the cost estimates.
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11 MONITORING AND REPORTING

Describe the desired outcomes as measurable events to the extent possible, such as planned outcomes,
targets, or acceptance criteria that can be tracked over defined time periods.

12 FINDINGS, RECOMMENDATION AND CONCLUSION

This section will provide the findings and conclusions drawn from the assessment and provides
recommendations in terms of the completeness of the work and need for any further analyses.

13 REFERENCES AND ANNEXES
14 EIA STUDY TEAM

The EIA team may comprise:

1. International Environmental Specialist/ Team Leader 04 months
2. National Environmental Safeguard Specialist 02 months
3. Climate Change Specialist 02 months
4. Hydrologist 02 months
5. Drainage Expert 02 months
6. Ecologist 02 months
7. Social and Resettlement Specialist 03 months
8. GIS Specialist 04 months
9. Jr. Environmental Professional 04 months

KCC will be responsible to coordinate with the Consultant to carry out the EIA study along with EMP in
accordance with environmental guidelines of GOB within the project stipulated time schedule. Focal
Person of KCC will monitor the EIA and EMP activities on a regular basis.

15 WORK PROGRAM

The duration of the preparation of the EIA including EMP will be about four months starting from January
2023 to April 2023.

16 EIA REPORT STRUCTURE

The EIA report will be prepared following the DOE guidelines. The EIA report prepared by KCC will contain
the following Chapters:

Executive Summary

1 Introduction

2 Legal and Institutional Frameworks
3 Project Description

4 Baseline Environment

5 Environmental Risks and Impacts
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6 Analysis of Alternatives

7 Institutional Arrangements and Grievance Redress Mechanism

8 Consultation, Information Disclosure, and Participation

9 Environmental Management Plan

11 Monitoring and Reporting

12 Findings, Recommendation, and Conclusion
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