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Executive Summary

The government has begun to build several power projects close to the
ecologically sensitive Hilsha sanctuaries in the coastal region of Patuakhali,
posing a significant threat to the delicate Hilsa habitat and its crucial spawning
ground. In the lead-up to the construction of 1,320-megawatt plant at Kolapara
Upazila of Patuakhali, experts had long warned that it could take a devastating
toll on the overall Hilsa population.

Originating from the Bay of Bengal, the Andharmanik River flows to the
Rabnabad channel at the upstream. The entire Andharmanik River is the Hilsha
Sanctuary, which spans 40 km of waterways. The Andharmanik Hilsha
Sanctuary is 10 km away from the Patuakhali Power Station, located upstream.

The research study aimed to generate an evidence-based report and offer
invaluable insights into understanding the dynamics of the fishing community,
also analyze the impact on the aquatic ecosystem and ecology with prospective
impact of Pyra Port and Patuakhali Power Station (RPCL/NORINCO) on the Hilsa
population.

The study was carried out in Patuakhali, in order to collect data use a Mixed-
Method approach, incorporating a questionnaire survey (20 HHs), 8 focus group
discussions (FGDs), and 14 key informant interviews (Klls).

The survey data revealed that approximately 57.14% of respondents own boats
and nets. Additionally, around 42.86% have been fishing for over five years,
38.10% for more than ten years, and 14.29% for over twenty-two years, and the
percentage of the fishermen who had been engaged in fishing over the last 40
years was 4.76%.

Moreover, the study found that about 60% of respondents attributed job
scarcity to diverting to fishing, which triggered the increase in the number of
fishers over the last five years. 42.86% of fishers said they sail out to sea for
fishing, while 38.10% fish in rivers, and approximately 19.05% fish in estuaries.
One of the key findings of the study include that the frequent movement of
ship caused the fish production to plummet forcing fishermen to resort to sea-
based Hilsha fishing.

Added to the woes are the construction of another bridge over Andharmanik
River coupled with siltation and contamination impacting the Hilsa catch and
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migration. A majority of the fishing community which is 87.62% held Payra port
and Patuakhali Power Station (RPCL/NORINCO) responsible for the poor catch
of Hilsa while 12.38% added climate change and anthropogenic intervention for
the decline.

The study comes up with three reasons that disrupted the river sediments such
as construction and operation of the port, dredging and huge traffic of ships at
the time of port development altered the riverbed which needs to remain
uninterrupted for smooth Hilsa spawning.

These multiple activities resulted in the turbidity in the river and worsened the
parameter of the water quality including its clarity, light penetration and
oxygen level.

For instance, 73.78% of respondents experienced the water color changes, and
76.22% said that the release of hot water from the boiler of power plants into the
river triggered the water temperature to rise while 72.38% of respondents
mentioned water quality, coal, and dust pollution, and 72.38% stated that
excessive movement of ships is the leading cause of Hilsha decline.

About 89.22% of fishermen noticed the impact in the size of the Hilsa as it is not
growing enough comparing to the size found in the past blaming development
work. A big portion of the respondent which is around 70.78% observed the
taste and smell of Hilsa have also taken a hit as it differs than before.

Development of Pyra Port and related infrastructure have degraded the
ecosystem of the coast and estuaries where fishers usually rely for hauling Hilsa
bringing about achange in the fishing pattern and limiting access for the fishers
to the fishing ground, and shrinking overall Hilsa output, which come as blow to
the fishermen as their livelihood jeopardizes following such development.

Additionally, 81.62% of respondents reported significant changes in catching fish
in the river or estuary every day, while 18.38% of fishermen who have shifted to
catching fish in the sea reported moderate changes. Hence, the study reaches
the conclusion that development activities have a substantial influence on
Hilsha fishes in the sea, river, or estuary, and Hilsha populations have
considerably declined.

The Department of Fisheries (DoF) and the Bangladesh Fisheries Research
Institute (BFRI) report that during the Jatka (baby Hilsa fry) phase, Hilsa migrate
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towards the Andharmanik River before returning to the Bay of Bengal. The
relatively low levels of pollution in this area ensure a plentiful food supply for the
Hilsa.

However, brick kilns, excessive development loads, lack of food, and natural
water flow have been playing a role in depleting the Hilsa fish stock. On top of
that Andharmanik is getting silted and the depth has significantly reduced.
Furthermore, a number of power plants in a particular region may cause large-
scale pollution; these power plants may have a severe negative impact on
Hilsha production across the region in the near future. Dredging operations
may increase the turbidity of water at dredging locations. If the dredgers
cannot be adequately managed and regulated, the river's water may contract
contamination through oil, grease, and effluent spillage from the dumping site.

However, the Hilsha fish, also known as the llish fish, is a species that heavily
relies on specific nutrient-rich habitats during its life cycle, particularly during
the spawning and breeding seasons. These habitats, such as estuaries and river
mouths, are the sources of sufficient nutrients that sustain the growth and
development of Hilsha fish eggs, larvae, and juveniles. However, the discharge
of boiler water into the Payra Estuarine system has disrupted the natural
nutrient balance required for the Hilsha fish's food sources. Boiler water
typically contains substances like heavy metals, chemical additives, and high
concentrations of salts, which can alter water properties and negatively impact
the availability of essential nutrients. The alteration of water flow patterns due
to port construction and dredging disrupts natural flow dynamics, impacting
the distribution of food and nutrients and altering the habitat preferences of
Hilsa fish. This reduction in the Hilsa population has broader ecological
implications. As a key migratory species, Hilsa plays a crucial role in the marine
food chain and supports the livelihoods of local fishing communities. The
declining availability of Hilsa in the region has significantly affected both the
ecological balance and the socioeconomic well-being of the area.
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1 Introduction

1.1 Overall Background

The government of Bangladesh has undertaken efforts to construct a four-lane
expressway, a special economic zone, and power plants in Patuakhali, especially
at Kalapara upazila , designated a "power hub" by the energy and natural
resources ministry. The four bridges from Barisal to Kalapara were constructed
by the government. The Barisal-Kuakata Road has been expanded to four lanes.
Additionally, an airport was planned for the area. There are further construction
initiatives. According to Kalapara Upazila authorities, 30,000 acres of land would
be required to implement of all these projects. North-West Power Generation
Company Ltd is building a plant on 1,000 acres of land, Rural Power Company
Ltd. another on 915 acres, and Ashuganj Power Station Company Ltd the third
on 930 acres (The Daily Star, 2019). 15,000 acres of property have already been
purchased and distributed to various firms. Work on the Payra Sea port and
Patuakhali Power Station (RPCL/NORICO) has been completed.

Payra Port is located on the Rabnabad waterway in the Patuakhali district's
Meghna estuary. The government is purchasing 6500 acres of land for port
expansion and constructing of a coal terminal (Saha, 2018). By 2023, Payra Port
will be the second biggest in Bangladesh, complete with a breakwater,
navigable channel, jetties, terminals, cargo depots, export processing zone,
dockyard, shipyard, port city, and airport. Coastal rivers are a valuable natural
ecosystem of Bangladesh, specially the Payra River, which provides natural
spawning grounds and nursery grounds for many commercially important
species of aquatic biota, especially Hilsa (Tenualosa ilisha), and a significant
portion of the country’s fisheries production is dependent on this coastal river.

However, it's worth noting that establishing a power hub impacts the
Andharmanik sanctuary's ecosystem, including the Hilsa fish population and
habitat. The 40 km stretch of the Andharmanik is a major corridor for Hilsa
migration from the sea. The Payra Port and Patuakhali Power Station
(RPCL/NORICO), with its focus on establishing a deep-sea port and thermal
power plant, has the potential to significantly alter the natural habitat and
ecosystem dynamics of the Hilsa fish. Construction activities, such as dredging,
land reclamation, and the creation of infrastructure, can lead to changes in river
morphology, water flow patterns, and sedimentation levels. These alterations
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directly impact the Hilsa fish's ability to spawn, migrate, and find suitable
feeding grounds.

Experts say a large number of vessels carrying coal, possible oil spills, fly ash,
and discharge of water used by the plants could seriously harm the plankton-
rich waters where Hilsa breeds (The Daily Star, 2023). Conservation efforts and
the protection of sensitive ecosystems are crucial for maintaining biodiversity
and ensuring sustainable development.

The Payra Port and Patuakhali Power Station (RPCL/NORICO) may affect on
Hilsa fish that go beyond ecological concerns. The Hilsa fishery provides a
significant portion of the livelihood for the local fishers. Reduced income,
increased unemployment, and hunger among these communities might result
from any negative impact on the Hilsa population. As the Hilsa is highly prized
locally and when exported to nearby regions, the drop in the Hilsa population
may also have negative economic effects on the nation.

The Payra Port and Patuakhali Power Station (RPCL/NORICO) raise
environmental and social concerns due to the potential impacts on the local
ecosystem and communities. The construction and operation of the port and
power plant can lead to habitat destruction, changes in water quality, and
displacement of local communities (The Daily Star, 2019).

Furthermore, the developing port facilities can obstruct the Hilsa's normal
migration paths. To spawn, these fish go from the ocean to freshwater rivers.
Physical obstacles like embankments, jetties, and navigation channels might
obstruct their migration and keep them from getting to their usual breeding
areas. The Hilsa fish population might suffer due to this interruption to their life
cycle, possibly seeing a decline in size and weakened genetic variety.

According to environmentalists, Chandpur, previously a significant Hilsha fish
sanctuary, is no longer a healthy home for flocks of this fish kind due to low river
navigability and pollution. The Patuakhali coastline region, notably the rivers
Andharmanik, Payra, and Rabnabad, has become a refuge for Hilsha fish.

Experts warned that, the hot water and garbage from Patuakhali Power Station
(RPCL/NORICO) were discharged into the rivers of this area, serving as the
plants' water source. The waterways are busy with ships. As a result, the Hilsha
fish's most important migration path from the Bay of Bengal to rivers would be
disturbed. Kalapara and Kuakata are the most important routes and refuge for
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the Hilsha, according to a study by the Bangladesh Fisheries Research Institute,
the United Nations University, and the United Kingdom-based International
Institute of Environment and Development (IIED). According to the article,
during the jatka (Hilsha fry) period, they migrate along the Andharmanik River
before returning to the Bay of Bengal (Mahmud, 2020). The Hilsha have a
plentiful food supply because there is still no pollution there. Waterkeepers
Bangladesh studied the effects of the proposed six power plants and other
development initiatives in Patuakhali. It made some wonder if another land
area could support these activities, it would not harm the Hilsa fisheries.
According to the study, the Hilsha landed in Kalapara worth Tk. 4 billion in 2017.
However, the major initiatives have had an impact on Bangladesh's ability to
maintain the Hilsha that gained surplus production over the last ten years. The
Hilshas migration through that area definitely would be reduced as Hilsa fish
were very sensitive to pollution. The projects in and around Payra port certainly
have a serious impact on the Hilsa habitat.

1.2 Objective of the study
1.2.1 Broad Objective

To assess the impact of the Payra Port and Patuakhali Power Station
(RPCL/NORICO) on the Hilsha fish population and associated ecological and
socioeconomic aspects in Patuakhali and Barguna.

1.2.2 Specific Objective

The specific objectives of this study are given below:

e To gather insight from the fisher's community members of thePayra Port
and Power Project area of Patuakhali and Barguna on the aquatic
environment and ecology.

o To gather the perspective of fishers on the probable impact of fish catch
data to validate data and interviews from the experts’ insights.

e To conduct robust Hilsha catch data trend analysis to predict the probable
impact of Payra port and power development interventions.

12



2 Methodology

Payra port is on the bank of the
Rabnabad channel in Kalapara
Sub-District of  Patuakhali
district. Rabnabad channel is in
Meghna estuary, one of the
largest estuaries on the earth in
terms of sediment-water
discharge, and at the central
part of the coast of Bangladesh.
The Hilsha project’'s treatment
data collection was conducted
in Patuakhali district (Fig.O1). It
is predominantly a coastal area,
bordered by the Bay of Bengal
to the south. The study area
encompasses land and water
bodies, such as coastal
stretches, estuaries, wetlands,
rivers, and agricultural lands.

A mixed-method approach,

BANGLADESH
Study Area

S8

.g._, [ kalapara Upazila { ——n
b [7
2 ; | S

Kalapara Upazila

combining quantitative

Fig O1: Study Area

and qualitative

methodologies, was utilized to provide a basis for designing interventions for
the proposed study. This approach included Focus Group Discussions (FGDs),
Key Informant Interviews (KllIs), and Individual Questionnaire Surveys (Figure-

02)

Person
Interview

Key Informant
Interview

/) Focus Group

\" Discussion

L

[ ?

.

A

P

Fig 02: Data Collection
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3 Major Findings

3.1 Patuakhali Power Station (RPCL/NORICO)

Plant name Location Coordinates (WGS 84)

Patuakhali power station |Londa, Kalapara, Patuakhali, [22.025149, 90.312349
(RPCL/NORINCO) Barisal, Bangladesh (exact)

The Patuakhali power project, also called the Bodu Akali power project, is a
1.32GW coal-fired power plant in the Patuakhali district of Bangladesh. It is
developed by RPCL-Norinco Intl Power (RNPL), a 50:50 joint venture between
Bangladesh’s state-owned Rural Power Company (RPCL) and Chinese state-
owned Norinco International (Norinco). RPCL and Norinco signed a
memorandum of understanding (MoU) in May 2016, which led to the
incorporation of RNPL in December 2017. The plant’s first unit is completed by
February 2023, followed by the commissioning of the second unit in August
2023.

The Patuakhali coal-fired power plant is built on 500 acres of land in Kalapara, in
the Patuakhali district of the Barisal administrative division of Bangladesh. The
site is located on the western bank of the Rabnabad River, in the vicinity of the
Payra Port, 210km away from Dhaka and 160km away from Chittagong.

The Patuakhali power project is being financed through 30% equity investment
provided by RNPL partners and 70% debt provided through loan from Chinese
banks led by the Export-Import (Exim) Bank of China. Chinese Exim bank and
the Bank of China agreed to provide £1.36bn ($1.77bn) in syndicated loan for the
project in December 2020.

3.2 Payra Port

Payra harbor, starting frorn Rabnabad Channel entrance to month of Kajal
River, in also marked with IALA buoys. IALA buoys are also Laid in the 72 nm
Long Kajal — Tetulia river route for Proper guidance to the Ship master. Large
commercial boats with a capacity of 3,000 TEU or 40,000 BWT of cargo will be
able to come to this port due to the completion of the dredging project. The
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Port of Payra is able to accept 50 ships per day. Inaugurated in 2013, Payra Port
is the country's third seaport located in the Rabnabad channel of Patuakhali
district. The cost for the development of the port is estimated to be Tk 11,072
crore.

3.3 Boat ownership

Both FGD and Individual Survey studies found that about 57.14% of respondents
have their own boats and fishing nets; 24.32% do not have their own boats and
nets; 11.49% have partnerships, and 7.05% don’t have partnerships. The study
provides insights into diverse fishing practices and ownership patterns within
the community. Many respondents own their own boats and nets, indicating
financial capacity and control over fishing activities. However, a notable
percentage lacks such resources, relying on alternatives or borrowing.
Partnerships are common, allowing resource pooling and shared benefits. Some
individuals rely solely on their individual efforts.

3.4 Fishing practice

About 42.86% of respondents have practiced fishing for more than 5 years, and
38.10% have more than 10 years, or more than 20 years 14.29%, and 4.76 % of
respondents have engaged in Hilsha fishing for more than 40 years (Fig. 03).
From FGD study found that about 60% of respondents said job scarcity due to
power plant and Payra port most of the people changes their profession. These
findings emphasize the need for measures to address job scarcity and support
affected livelihoods in light of these developments

More Than
20 Years

More Than
40 Years

4.76% : 14.29%

More Than
10 Years

More Than
5 Years

Fig 03: Fishing Practice in year
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3.5 Fishing area

About 42.86% of respondents go to sea for fishing; 38.10% in rivers and estuary
about 19.05% (Fig.04). The FGD study found that excess ship movement in the
estuary is the cause of fishing in this area is declining and fishermen are more
likely shifting to the sea for Hilsha fishing. They also said though they have
marine pirates issues in the sea, it is bearable than the loss of fishing nets in
estuaries due to ship movements. Addressing these challenges is crucial for
supporting and sustaining the livelihoods and fishing practices of the
community.

19.05%

Sea
B Estuary
B Rivers

98.10%

Fig O4: Areas of Fishing

3.6 Impact of Payra port and Power projects

The overall impacts of the Patuakhali power station (RPCL/NORINCO) in
Patuakhali, Bangladesh, could potentially impact the nursery or breeding
ground/condition of Hilsa fish. These are:

3.6.1 Impact on Water Quality

The Payra Port and Patuakhali power station (RPCL/NORINCO), being a large-
scale infrastructure development, can potentially have various impacts on the
water quality of adjacent rivers (Fig. 05). During the construction and operation
of the port, dredging activities and increased shipping traffic can result in the
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disturbance of sediments in the rivers. This disturbance can lead to increased
turbidity and sedimentation in the water, potentially affecting water quality
parameters such as clarity, light penetration, and oxygen levels (Hafizur et al.,
2017). Power plants release various pollutants into the water, such as heavy
metals, chemicals, and sediments. These pollutants can have detrimental
effects on aquatic life, including the Hilsa fish

Fig 05: Used coal that will be harmful to this riverine ecosystem

Based on the provided test results and the surface water quality guidelines of
Bangladesh, the Andharmanik River, Rabnabad River, and Sonatola River
exhibit some concerns. The high levels of total hardness, turbidity, and
conductivity in these rivers may indicate poor water quality and the potential
presence of contaminants which certainly influence the habitat and migration
of Hilsha fishes (Table 1).

The growth of aquatic organisms depends on the water quality parameters of a
water body (Shahin et al., 2011). Maintenance ofthese factors becomes necessary
for getting maximum yield from a fish pond. Good water quality is characterized
by adequate oxygen, proper temperature, transparency and other
environmental factors that affect fish culture (Bhatnagar and Devi 2013).

Temperature changes affect fish metabolism and physiology and ultimately
affect production. The suitable water temperature for fish is between 24 and 30
OC. The surface water temperature in this studied river ranged from 34.60 to
42.60 OC, which was not suitable for fish (Sarker et al., 2014). In our study,
temperature revealed that both rivers, namely Andharmanik and Rabnabad,
were in Bad ranges, and Sonatola river under Moderate ranges for Hilsa fish (Fig.
06).
17



Table 01: Physicochemical parameters of collected samples from three rivers

Test
L
= Parameters
] Total
) Hardness
2 pH

3. Turbidity

Dissolved
Oxygen

5. Temperature

Conductivity
at 25°C

*1= Good, 2= Moderate, 3= Bad

Unit

mg/L

NTU

Mg/L

°C

mS/c

Andhar-
manik
River

2508 (2)

7.78 (1)

80 (1)

4.5 (2)

42.60 (3)

20.05 (1)

18

Test Results

Rabnabad
River

1032 (1)

7.43 (1)

84 (1)

6 (1)

39.40 (3)

9.52 (2)

Sonatola
River

2452 (2)

8.04 (1)

320 (3)

5.5 (1)

34.60 (2)

21.66 (1)

Reference
Test
Method

EPA
Method
130.2
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Turbidity
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120.1
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Fig 06: Water quality of Rivers

Transparency depends on several factors such as suspended clay particles,
dispersion of plankton organisms, particulate organic matters and also the
pigments caused by the decomposition of organic matters. The rivers were
more turbid or muddy rather greenish, this indicated the rivers are not very
productive.

Water pH between 7 to 8.5 is suitable for biological productivity (Bhatnagar and
Devi 2013). The pH values recorded from the rivers varied from 7.43 to 8.04,
which was more or less suitable for fish.

The dissolved oxygen of water in any waterbody affects the growth, survival
and physiology of fish. Oxygen depletion in water leads to poor fish feeding,
starvation, and reduced growth either directly or indirectly (Bhatnagar and Devi
2013). The mean DO level in the Andharmanik River was found to be slightly
lower compared to other rivers, it seems the condition is not so good.

Fish are very much sensitive to the salt concentration, conductivity, and
hardness. The conditions are near about the optimum. Thus, it is important to
take appropriate measures to ensure the safety and suitability of these water
sources for their intended uses, such as treatment or implementing pollution
control measures to improve their quality.

The port and associated industrial activities may introduce chemical pollutants
into the adjacent rivers. These pollutants can include heavy metals, petroleum
products, pesticides, and industrial chemicals. Accidental spills, discharges from
ships, or improper waste management practices can also contribute to water
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contamination, posing risks to aquatic ecosystems and potentially affecting
water quality. 43.78% of respondents reported visible water color changes and
56.22% said water temperature is rising due to Payra port and power project
activities (Fig. 07).

Increased human activities and urban development associated with the port
project may result in the release of nutrients into the rivers. Runoff from
agricultural activities, discharge of untreated or poorly treated wastewater, and
erosion of land surfaces can introduce excessive nutrients like nitrogen and
phosphorus into the water. This nutrient enrichment can lead to eutrophication,
causing algal blooms, reduced dissolved oxygen levels, and degradation of
water quality. 82.38% of respondents said water quality, coal, and dust pollution,
58.33% said hot water discharged, and excessive movement of ships is 97% the
main cause (Fig. 07).

100
93.0 97.0
g9  82.38
60 58.33
40
20
4.76
=]
Deteriorate Hot water MNoise Excessive |Located an
water guality;  discharge Pollution movemenl of  the bank of a
coal and dust seagoing vital fisheries
pollution. vessels resourceful rnver

Fig 07: Impact of Payra port and power projects
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3.6.2 Alteration in coastal land cover patterns

The study region is densely packed with agricultural land and crop fields. As
government builds jetties and terminals, all of this agricultural land is
transformed into port space. There is also a fishermen's settlement near the
port area. Almost 15,000 people were displaced as a result of construction of the
port (Al Mohit et al., 2018).

The southern section of Payra port is solidly forested with mangroves.
Furthermore, the project area is adjacent to the Sundarbans, the world's biggest
mangrove forest and a UNESCO World Heritage site. Dredging and reclamation
activities may alter the salinity of the water, causing mangrove damage. It has
the potential to change current trends and river shape, resulting in erosion and
sediment deposition, posing a significant hazard to the coastal landscape and,
specifically, the Hilsa nursing, breeding, and food supplies ground in the region
(Hossain, 2001).

3.6.3 Impact on Habitat Disruption

Construction activities and the operation of Payra Port and Patuakhali power
station (RPCL/NORINCO) can result in habitat destruction and alteration. If the
breeding ground or nursery area of Hilsa is affected by dredging, land
reclamation, or other construction-related activities, it could lead to the loss of
crucial spawning grounds or nursery habitats. The availability and quality of
suitable habitats are crucial for the successful reproduction and survival of Hilsa
fish.

It's important to note that the actual impact of the Payra Port and Patuakhali
power station (RPCL/NORINCO) on the nursery or breeding ground of Hilsa fish
would depend on various factors, including the design and operation of the
power plant, the distance between the plant and the fish habitat, and the
measures taken to mitigate potential environmental impacts. As per the law,
the power plants can not be established within the ecologically critical area, but
they are within 10 km of the 40 km Hilsa sanctuary, which specifically affects the
Hilsa population in the area. Moreover, some changes due to Payra Port that
directly impact on Hilsa habitat destruction.

3.6.4 Impact on Aquatic Ecosystems

Suspended particulate matter produced from construction activities may be
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deposited in the surrounding areas. It may change the habitat quality of aquatic
and terrestrial ecosystems if no corrective measures are taken. During
construction, no waste and wastewater shall be discharged directly to the river
without treatment, satisfying the standard defined in ECR 1997. Hence, the
impact of waste disposal and wastewater discharge would be limited within the
proximity of the project area.

95.36% of respondents informed there have been changes after the Payra Port
and Patuakhali power station (RPCL/NORINCO) operation, and 4.64% reported
no changes. SPM can have several negative consequences when deposited in
aquatic ecosystems such as rivers, lakes, or streams. The fine particles can
reduce water clarity and light penetration, inhibiting photosynthesis and
affecting the growth of aquatic plants which in turn, can disrupt the food chain
and impact the overall biodiversity of the ecosystem. Additionally, the
accumulation of sediment can alter the physical and chemical properties of the
water, leading to changes in pH levels and nutrient availability, which can
further affect aquatic organismes.

In terrestrial ecosystems, the deposition of SPM can impact soil quality and
vegetation. Thick layers of sediment can smother vegetation, hindering its
growth and reducing plant diversity. Soil structure and nutrient composition
can be altered, affecting the soil's ability to retain water and support healthy
plant growth which can have cascading effects on the entire ecosystem,
impacting the abundance and distribution of animals that rely on vegetation for
food and shelter.

It is crucial to implement proper waste management and wastewater
treatment measures during construction to minimize these negative impacts.
Directly discharging waste and untreated wastewater into nearby rivers or
water bodies is strictly prohibited. It should comply with the standards defined
in ECR 1997 (presumably referring to an environmental regulation or guideline).
Treating waste and wastewater before discharge can reduce pollutants and
contaminants, minimizing the potential harm to aquatic ecosystems.

Appropriate waste disposal practices, such as segregating and adequately
disposing of construction debris and hazardous materials, can also help prevent
the accumulation of SPM in the environment. This can involve utilizing
designated landfills or recycling facilities to ensure that waste is managed in an
environmentally responsible manner.
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3.6.5 Impact on Fisheries

Construction work, including physical construction of plant setup, may impact
open water fish habitats and fish diversity and, hence, to some extent, capture
fisheries production. The project adopts a waste management plan, so the
impact on fish habitats due to waste discharge would be minimal. Open water
fisheries habitats like rivers (Rabnabad Channel, Andharmanik River) and canals
may be affected due to dredging, traffic movements, and oil and chemical
spilling. Dredging activities may also alter the habitat of the bottom feeder fish
for a short period. Nevertheless, EMP has been suggested to limit the pollution-
causing activities duly considered during construction. Only if the suggested
EMP is not followed correctly can turbidity of the water column of the nearby
river be observed due to the discharge of solid load, and construction works
may change fish habitat and production. Feeding and spawning grounds of fish
are sensitive to high settling on concrete loads on the river bed. The Rabnabad
Channel, Andharmanik, and Tetulia rivers are the main channels for open-water
fish migration. All the migratory fishes move inward and seaward for their
biological needs (e.g., spawning, feeding). Navigational activities for
transporting construction materials through existing navigation routes and
dredging activities may result in minor disturbances to fish migration. Fish
migration may be disturbed within the dredging operation area only during the
dredging operation. This impact may be minimal due to adopting an
Environmental Management Plan during construction activities. The EPC
contractor shall be obliged by the ECR 1997. All kinds of wastes and wastewater
generated from the construction activities shall be managed as per the
requirement of ECR 1997. Hence, it can be anticipated that the proposed
construction activities may not impact fish habitat in the Rabnabad Channel
and Andharmanik River. Only the dredging activities may cause migration of
some bottom feeder fish species from the dredging operation zone. On the
other hand, increased turbidity in the water column may attract some fish
species for food sourcing. There may be a minor change in fish composition
only during dredging operations, but it would not affect the local fish diversity.

3.6.6 Impact on Hilsha Fish

3.6.6.1 Changes in Nursery or Breeding Ground

Hilsha in the Bay of Bengal are changing their migratory routes and spawning
grounds in response to their habitats' physical and chemical alterations due to
pollution, siltation, and climate change. The change was stated in a recent
report, “Direct Economic Incentives for Sustainable Fisheries Management,” by
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the London-based International Institute for Environment and Development
(IED).

“If they've done so, the most important Hilsha sanctuaries must change
accordingly. Therefore, careful assessment and regular monitoring of the Hilsha
migratory routes and breeding grounds are crucial,” it says. To date, only some
biological information has been collected from some parts of the migratory
routes or at certain stages of the lifecycle, Prof Dr M Abdul Wahab, an author of
the report, told the news agency. He said there is no complete information on
breeding biology, environmental requirements, foods and feeding ecology,
hydrological dynamics, and other critical physical and biological information
related to Hilsha. He said breeding biology, season, time, place of breeding,
triggering factors that influence breeding, and the fate of eggs, spawns, and
fishes after breeding need to be understood for effective management.

Prof Wahab said that survival rates of fry and fingerlings, an abundance of jatka
(Hilsha fry), nursery grounds, time spent in freshwater rivers, and time for the
return journey of the parent fishes should be ascertained. The report on
Bangladesh's Hilsha production says most fish were one or two-year-old
prematurely gravid females, which produce lower quantities of eggs and
offspring. After the intervention, a large Hilsha of two to three years of age
dominated the catch. Besides, there is anecdotal evidence that the setting up o
sanctuaries increased the presence and diversity of other river fishes, especially
river catfish Pangasius and Rita. Aiming to boost Hilsha production in the
country, the government has already declared Hilsha sanctuaries -- from
Shatnol of Chandpur district to Char Alexander of Laxmipur (100 km of lower
Meghna estuary), Madanpur/Char llisha to Char Pial in Bhola (90km area of
Shahbajpur, a tributary of the Meghna), Bheduria of Bhola to Char Rustam of
Patuakhali (nearly 100 km area of the Tetulia river) and the lower Padma river at
Shariatpur district, 20 km stretch of the Padma river during March-April while
the 40km-stretch of Andharmanik in Kalapara upazila of Patuakhali during
November to January. According to the report, the incentive mechanism can
potentially deliver additional ecological and biodiversity co-benefits by
protecting fish species with breeding and migratory patterns similar to Hilsha.

3.6.6.2 Changes in the Migration Route
Many large development projects, especially power plants in the Patuakhali

coastal region, considered the most significant sanctuary for Hilsha fish, are
putting their migration routes at stake, fisheries experts say. In only one upazila
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(sub-district)- Kalapara- the government has undertaken projects to set up six
power plants, one seaport, a special economic zone, and a four-lane highway.
The government has built four bridges from Barisal to Kalapara. The Barisal-
Kuakata highway has turned into a four-lane road. It has also planned to build
an airport in the region. There are some other development projects.

A total of 30,000 acres of land will be needed to implement all these projects,
according to Kalapara Upazila officials. Some 15,000 acres of land have already
been acquired and handed over to different companies. According to
conservationists, once a significant sanctuary of Hilsha fish, Chandpur is no
longer a suitable habitat for the flocks of this fish variety due to pollution and
poor river navigability. The Patuakhali coastal region, particularly the
Andharmanik, Payra, Babnabad, and Noakhali rivers, has become an excellent
sanctuary for Hilsha fish. Once power plants are built, the rivers of this region
will be the source of water for the plants, and hot water and wastes will be
dumped into the river, experts cautioned. Many ships will be plying on the rivers
(Fig. 08). Thus, the most crucial migration route for the Hilsha fish to rivers from
the Bay of Bengal will be disrupted.
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Fig 08: Disruption of the Hilsa migration route
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A research report by the Bangladesh Fisheries Research Institute, the United
Nations University, and the United Kingdom-based International Institute of
Environment and Development (IIED) said that Kalapara and Kuakata are the
most critical routes and sanctuaries for the Hilsha. The big projects will affect
Bangladesh's success in increasing Hilsha production in the past decade, and
the flocks of Hilshas may leave the place. North-West Power Generation and
China are jointly implementing a 1,320-megawatt coal-based power project, and
35 percent of its work is complete.

In the environmental impact assessment report of the project, it was said that a
total of 4.8 million coal will be fired a year, and 1,000 tons of ashes will be
produced. Moreover, 4,200 cubic meters of water will be collected from the
Rabnabad River, and the hot water will be released there. Centre for
Environment and Geographical Information Services (CGIS), a trustee research
organization of the water resources ministry, conducted the research. It said
Hilsha sanctuaries will be affected by the projects.

Bangladesh Fisheries Research Institute chief scientific officer and Hilsha
researcher Anisur Rahman said to Prothom Alo, "Hilsha fish is susceptible to
pollution, and the projects in Kalapara will certainly have a serious impact on
them." BRAC University professor Emiretus Ainun Nishat told Prothom Alo that
many power plants in a particular region might cause large-scale pollution. He
said that, as per environmental law, there should be a combined assessment of
the impacts and risks of these power plants. Bangladesh Agricultural
University's Fisheries Department professor Abdul Wahab said Hilsha
production doubled in Bangladesh in a decade, thanks to various government
projects. He, however, expressed his concern that this achievement might be
affected by the enormous power plants. “The rivers in Kalapara are a large
sanctuary for Hilsha, not only in Bangladesh but globally. The Payra Port and
Patuakhali power station (RPCL/NORINCO) may negatively impact on the Hilsha
production,” he said. When contacted, Nasrul Hamid, the state minister for
power, energy and mineral resources, said they are making environmental
impact assessments for every power plant they are setting up in Kalapara. He,
however, admitted that the government had not done any strategic
environmental assessment in this region as the country's experts did not
recommend it.
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Fig 09: Dredging and reclamation work in the project site (www.ppa.gov.bd)

3.6.6.3 Sedimentation and Char formation due to dredging activities

Bangladesh has a unique geography concerning rivers and their sediments;
proper caution is essential before jumping into big-scale dredging of
waterways. Moinuddin Kadir (2018) conducted a study on dredging in
Bangladesh's rivers, examining the scientific and legal elements of both positive
and negative impacts of dredging rivers in Bangladesh. Dredging operations
may increase the turbidity of water at dredging locations. If the dredgers
cannot be adequately managed, the river's water quality may be contaminated
by oil, grease, and effluent spillage from the dumping site. Dumping of dredged
material and seepage from dumped dredged material may also increase the
turbidity of river water at the project site (Fig. 09). Nevertheless, the dredging
may improve the navigability of the Rabnabad Channel/Andharmanik River.

Almost 100 million cubic meters of sediment are transported from the Meghna
estuary (Hermann Kudras, 2017). The Swatch of No Ground tunnels the vast
majority of current sediments. (James M. Coleman,1969). Overall, sediment flows
throughout the Meghna estuary to the Swatch of No Ground (Steven A. Kuehl et
al., 1989). In Patuakhali, the Rabnabad channel is located in the Meghna estuary
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of the River Tentulia (The Business Standard, 2021). A massive amount of
sediment of more than 100 million cubic meters of sediment has to be removed
from the Rabnabad channel (Herman Kudras, 2017), and to keep the Payra port
usable, continuous removal of sediments would be required (Newagebd, 2019).
At the same time, a considerable percentage of this sediment load will be
retained in the deeper areas of the navigational channel, and tidal currents will
continually transport material from both sides into the artificial channel,
restoring the equilibrium surface (Hermann Kudras, 2017).

The Rabnabad River channel is near the Bay of Bengal, which has high
sedimentation, so continuous dredging is necessary to remove the sediments
from the surface and maintain the channel draft (Newagebd, 2019). So, to
handle this problem, the PPA (Payra Port Authority) and Belgian company Jan
de Nul have agreed to dredge a 75km stretch of the channel, assuring a draft of
10.5 meters that would allow entry and anchoring of ships having a carrying
capacity up to 55,000 tons and also to maintain a certain depth that is safe for
navigation (The Business Standard, 2021) but it highly impacts on the migratory
fishes.

Most importantly, Hilsha fish rely on specific food sources, including plankton
and small fish, for their nutrition. Dredging activities that contribute to char
formation can change the natural food web by altering the availability and
composition of prey species. If the primary food sources for Hilsha fish are
negatively impacted by char formation, it can result in reduced growth rates,
lower reproductive success, and overall population decline. Hence, the dredging
procedure destroys the aquatic life in the riverbed. Due to such a procedure,
rivers might start generating considerably more distinct species in the long
term than now (Moinuddin Kadir, 2018).

Hilsa breeds mainly in rivers, during the primary breeding season the southwest
monsoon season, and a shorter season, from January through February or
March (BOBLME, 2015). Dredging activities in the Rabnabad channel may
particularly damage the Hilsa if they are conducted during its spawning season
of March -April and October- November (BIWTA, 2016). Dredging significantly
affects fish, especially during reproduction (Moinuddin Kadir, 2018). Among 54
species of fish (in the Rabnabad channel), Hilsa is one of them (Rahman et al,,
2015), and as they breed in rivers, dredging can massively harm the production
of Hilsa.
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3.6.6.4 Insufficiency of Nutrients

The insufficient supply of nutrients caused by boiler water discharge has led to
a food problem for the Hilsha fish in the Payra Estuarine ecosystem. Boiler
water, often used in industrial processes, contains various chemicals and
substances that can harm aquatic organisms when discharged into water
bodies. Hilsha fish, also known as the llish fish, is a species that heavily relies on
specific nutrient-rich habitats during its life cycle, particularly during the
spawning and breeding seasons. These habitats, such as estuaries and river
mouths, provide sufficient nutrients that support the growth and development
of Hilsha fish eggs, larvae, and juveniles.

However, the discharge of boiler water into the Payra Estuarine system has
disrupted the natural nutrient balance necessary for the Hilsha fish's food
sources. Boiler water typically contains substances like heavy metals, chemical
additives, and high concentrations of salts, which can alter the water chemistry
and negatively impact the availability of essential nutrients.

Insufficient nutrients in the water can lead to a decline in phytoplankton
populations. Phytoplankton serve as the primary food source for zooplankton,
which, in turn, are an essential food source for Hilsha fish. The reduced
abundance of phytoplankton and zooplankton due to nutrient deficiency
results in decreased food availability for Hilsha fish, ultimately affecting their
growth, reproduction, and overall population dynamics.

Furthermore, pollutants in boiler water discharge can directly harm Hilsha fish
at various life stages. The accumulation of heavy metals and toxic substances in
their tissues can lead to physiological abnormalities, compromised immune
systems, and reproductive issues. This further exacerbates the Hilsha fish's food
problem in the Payra Estuarine ecosystem.

3.6.6.5 Decreasing Hilsha Productivity

The decreasing productivity of Hilsha fish can be attributed to the development
activities associated with the construction and operation of the Payra Port and
other infrastructure projects in the region.

According to Department of Fisheries (DoF) statistics, the production is
increasing gradually (Table 2), but the Arotder and fishers said the catch data is
increasing from the sea/ marine source.
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Table 02: Five years of Hilsa catch data in the inland and marine water bodies of
Bangladesh

S| Inland Marine Production Increasing
No. Catch (MT) Catch (MT) (MT) Rate (%)
- 2016-17 217469 278948 496417 25.69
2017-18 232698 284500 517198 4.19
2018-19 242479 290316 532795 3.02
2019-20 245862 304566 550428 3.31
2020-21 251590 313593 565183 2.68

Source: DoF (2022)

The construction and operation of ports, dredging activities, and other
infrastructure projects often involve extensive modifications to the coastal and
estuarine environment. These alterations can disrupt the natural habitats and
ecological processes crucial for the Hilsha fish's life cycle, including spawning,
breeding, and migration. One of the primary concerns associated with
developing the Payra Port and similar projects is the alteration of the estuarine
hydrodynamics. Estuaries serve as essential nurseries and feeding grounds for
Hilsha fish. The changes in water flow patterns resulting from port construction
and dredging can disturb the natural flow dynamics, affecting the distribution
of food and nutrients and altering the Hilsha fish's habitat preferences. 85.22%
of Fishermen said Hilsha fish is not growing as usual; 90.62% said development
hamper, and 76.78% said that test and smell differ from earlier.
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Fig 10: Local people perception about Hilsa fish Productivity

During our discussion with the community, they ensured that the trend of Hilsa
catch from the riverine area is decreasing. In a participatory method, we tried to
understand this fact in (Fig. 10). There are many causes behind the decrease.
Still, one of the leading causes is the development projects in this area.

Additionally, port infrastructure construction can lead to habitat destruction
and fragmentation. Installing piers, jetties, and other coastal structures can
disrupt the natural shoreline and estuarine habitats that Hilsha fish rely on for
spawning and feeding. These changes can limit the availability of suitable
habitats and adversely impact the Hilsha fish population. Furthermore, the
increased vessel traffic associated with port operations can negatively affect
Hilsha fish. The noise and disturbance of ships and other maritime activities can
disrupt the Hilsha fish's behavior and migration patterns. It can deter them from
entering estuaries for breeding purposes and affect their ability to locate food
sources. Sedimentation is another concern associated with port development.
Dredging activities and port infrastructure construction can increase
sedimentation in the estuarine environment. Excessive sedimentation can
smother the eggs and larvae of Hilsha fish, impacting their survival and
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recruitment rates. The community also emphasized the effects of Hilsa fishing
due to the power projects. They cannot catch the fish in the Ramnabad area due
to the frequent movement of ships.

3.6.7 Impact on the Hilsha Fishers' livelihood

The construction and operation of the Payra Port and other development
activities have significantly impacted the livelihoods of Hilsha fishers in the
region. It is a vital resource for many fishing communities, providing sustenance
and economic opportunities. The development of the Payra Port, Payra Port and
Patuakhali power station (RPCL/NORINCO) has resulted in changes to the
coastal and estuarine environments where Hilsha fishers traditionally operate.
These changes have disrupted the fishing patterns, access to fishing grounds,
and overall productivity of Hilsha fisheries, affecting the livelihoods of fishers
who depend on these resources. 11.62 % of respondents said there are changes
in daily catches, and 88.38% said no changes, which is challenging for them.

One of the critical concerns for Hilsha fishers is the alteration of estuarine
hydrodynamics caused by port construction and dredging activities. Changes in
water flow patterns, sedimentation, and salinity levels can impact the
distribution and abundance of Hilsha fish, making it more challenging for fishers
to locate and catch them. This disruption of the natural dynamics of the
estuarine ecosystem can result in reduced Hilsha fish catch and income for
fishers. About 2.62 % of respondents said that the Payra Port and Payra Port and
Patuakhali power station (RPCL/NORINCO) are not hampering their catches,
and 97.38% said it is hampering their catches.

The construction of port infrastructure, such as piers, jetties, and breakwaters,
can further limit Hilsha fishers' access to traditional fishing grounds. These
structures can alter the shoreline and restrict fishing activities, forcing fishers to
travel longer distances or venture into unfamiliar areas to find Hilsha fish. This
can increase the costs and risks associated with fishing operations and
negatively impact the economic viability of Hilsha fishers. Additionally, the
increased vessel traffic and maritime activities related to port operations can
create challenges for Hilsha fishers. Large ships' noise, pollution, and
navigational hazards can disrupt fishing activities and pose safety risks for
fishers. This can lead to conflicts and competition for space between traditional
fishing vessels and commercial ships, further impacting the livelihoods of Hilsha
fishers. As for development projects, many people who lost their jobs are more
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engaged in Hilsha fishing. About 60.34% of Hilsha fisher decreased, and 39.66%
increased, according to the FGD and HH survey respondents.

3.6.8 Assessment of the overall impacts of Payra port

Table 03: Overall impacts of Payra Port Power plant on different sectors.

Impacted Parameters Overall effect Summary main effect

Overall, water quality will be

Water quality polluted

Coastal land cover
changes

Acquiring land and erosion
change the land cover.

Habitat will be disrupted

Habitat disruption
enormously.

Alteration in
Ecosystem services

Ecosystem services will be
changed.

The aquatic ecosystem will be
damaged due to the disruption
of their food cycle.

Aquatic Ecosystem

Fisheries productivity will be

Impact on fisheries --
P decreased.

Hilsa fish will be decreased

Impact on Hilsa fish - gradually.

Hilsa fisheries livelihood will be
-- damaged due to low hilsa
catching and low income.

Impact on Hilsa
fisheries livelihood
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4. Conclusions & Recommendations

The study on the Impact of the Payra Port and, Payra Port and Patuakhali
power station (RPCL/NORINCO) on Hilsha Fish in Patuakhali reveals several
significant findings. The construction and operation of the Payra Port and Payra
Port and Patuakhali power station (RPCL/NORINCO) have had a moderate
negative impact on the Hilsha fish population in the Patuakhali region. The
study observed a notable decline in the abundance of Hilsha fish in the region
following the establishment of the Payra Port and Payra Port and Patuakhali
power station (RPCL/NORINCO). Factors such as habitat destruction,
disturbance caused by construction activities, and alteration of water flow
patterns have contributed to this decline. Besides, the construction of the port
infrastructure and associated dredging activities have disrupted the natural
spawning and migration patterns of Hilsha fish. This disruption affects their
reproductive success and hampers the sustainability of the Hilsha fish
population.

On top of that, the study identified a deterioration in water quality parameters
in the vicinity of the study site. Increased sedimentation, pollution from
dredging activities, and discharge of hot boiler water from the power plant have
negatively impacted the water quality which is essential for the survival and
reproduction of Hilsha fish. The decline in the Hilsha fish population has broader
ecological consequences. As a keystone species, Hilsha fish play a crucial role in
the marine food web and support the livelihoods of local communities
dependent on fishing. The reduced population affects the ecological balance
and socio-economic well-being of the region.
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Recommendations

Based on the study findings, the following recommendations are put forth to
mitigate the adverse impacts of the Payra Port and Power Project on Hilsha fish
in Patuakhali:

1. Environmental Impact Assessment (EIA): Conduct a comprehensive and
independent EIA for any future regional port or industrial projects that are
inclusive and based on science. The EIA should include a thorough
evaluation of the potential impacts on fish populations, including Hilsha fish,
and propose adequate mitigation measures.

2. Habitat Restoration: Implement measures to restore and rehabilitate the
affected habitats, such as mangroves and spawning grounds, to reclaim the
migration route and to support the recovery of the Hilsha fish population.
This could involve replanting mangroves, creating protected areas, and
regulating fishing activities in critical zones.

3. Sustainable Dredging Practices: Develop and enforce guidelines for
dredging activities to minimize the ecological impact on fish populations.
This includes controlling sedimentation, proper disposal of dredged
materials, and scheduling dredging operations during non-sensitive periods
for fish migration and breeding.

4. Water Quality Management: Implement measures to monitor and manage
water quality in the project area. This involves minimizing pollutant
discharge, ensuring effective wastewater treatment, and promoting
sustainable land use practices to reduce sedimentation and pollution runoff.

5. Stakeholder Engagement and Compensation: Engage with local
communities, fishermen, and relevant stakeholders in decision-making
processes, ensuring their active participation. Develop compensation and
livelihood restoration programs for affected communities, providing
alternative income-generating opportunities.

6. Long-term Monitoring and Research: Establish a long-termm monitoring
program to assess the recovery of the Hilsha fish population and the
effectiveness of mitigation measures. Support further research on the
ecology and behavior of Hilsha fish to inform conservation efforts and
sustainable fisheries management.
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1.

12.

. Better early warning system to save lives during disaster: To reduce the

different accidental threats or disasters like water and air pollution from the
Payra port, it is essential to establish a better early warning system to
support saving people's lives.

. Allow keeping Satellite Phones in fishing Boat: During monsoon and

catching period, the Hilsa fish needs to allow the Satellite Phones in a fishing
boat because this time there are many natural disasters, like floods cyclones,
and occur in the region that collapse telecommunication connection. So,
keeping the Satellite Phone in the fishing Boat helped to make a bridge
between the rescue team and the vulnerable.

. Introduce a GPS tracking system for fishing boats: The global positioning

system (GPS) is an important feature that helps determine the global spatial
position. To pick the Hilsa fish caught in the nursery and breeding season in
the Hilsa fish sanctuary area, a GPS tracking system allows the fishing boat
to be seen, reducing the threat to Hilsa fish.

Stop fish catching by Indian and Myanmar fishers from Bangladesh
territories: The Bangladesh government should prioritize monitoring the
Hilsa fish territories because every year, the fishers from India and Myanmar
catch a large amount of Hilsa illegally. The Hilsha catch banning should be
on the same dates for Bangladesh, India, and Myanmar.

Enhancing petrol duties to protect from robbers: Increasing the petrol duties
in the ocean and river, especially in catching Hilsa fish, helps to protect the
fishers from robbers.

The Strategic Environmental Assessment for the SW region of Bangladesh
should include this part of the coast, including the entire coastal region on
the right bank of Maghna

Implementing these recommendations it is possible to mitigate the adverse
impacts of the Payra Port and Power Project on Hilsha fish and support the
long-term sustainability of the fishery resources in the Patuakhali region.
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Expert Opinion

Dr. Md. Anisur Rahman
(llish Scientist & Former
Chief Scientific Officer,
BFRI)

Ms Masud Ara Momi
(Deputy Chief, Department
of Fisheries

Dr. SM Zobaidul Kabir
(Deputy Secretary,
Ministry of Fisheries and
Livestock)

The location of the Payra port and power project
can affect the water quality of adjacent rivers. If it
affects the water, it will also impact the
phytoplankton and zooplankton community,
thereby disrupting the food chain of Hilsha and
other fisheries, leading to a decline in fish
populations. | am unsure whether they are using
Effluent Treatment Plants (ETPs) or following
Environmental Impact Assessment (EIA)
precession measures to minimize these effects. If
they effectively manage these measures, there
should be no problem. However, if they fail to do
so, it will adversely affect the surrounding
ecosystem.

We have informed the ministry about the
consequences of constructing a power plant near
the Hilsha sanctuary. They assured us that they
will manage it properly. However, if they fail to
maintain compliance, we must take further action
to ensure the conservation of Hilsha.

If there is any project, there may be some
impacts; however, in the Environmental Impact
Assessment (EIA), there is a clear outline for
management. | haven't seen the EIA report either.
| believe they are maintaining it, but if not, there
may be consequences. However, | must clarify
that | have no idea about that place as | haven't
visited it and am not familiar with the local
conditions.
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