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The Sungai Sarawak Regulation Scheme (SSRS) represents a pioneering infrastructure initiative in
Sarawak, Malaysia, designed to integrate a barrage, shiplock, and bridge into a cohesive 3-in-1 structure.
This innovative approach aims to simultaneously address the region’s flood mitigation, regulation of
water levels upriver inland water navigation, and transportation needs, thereby enhancing economic
development and community resilience. However, the complexity of this integrated system introduces a
variety of risks and challenges, spanning technical, environmental, and socio-economic domains. This
paper provides a comprehensive analysis of the SSRS, elucidating the multifaceted risks associated
with the project and proposing a set of actionable, evidence-based recommendations to mitigate these
risks effectively. By adopting a holistic perspective, the paper aims to contribute to the successful
implementation and sustainable management of the SSRS, ensuring its long-term benefits for the public

and environment of Sarawak.
© SEECMAR | All rights reserved

1. Introduction.

Pilots The Sungai Sarawak Regulation Scheme (SSRS) rep-
resents a significant infrastructure endeavor aimed at addressing
the multifaceted challenges associated with the Sarawak River
in Malaysia. By regulating the river’s flow, the SSRS seeks to
enhance flood control measures (Chin Guan et al. 2021, 2022),
a critical concern given the region’s susceptibility to seasonal
flooding which can result in substantial economic and social
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impacts (Kuok, Mersal, et al. 2022; Isia et al. 2023). Fur-
thermore, the scheme is designed to facilitate inland water river
navigation, thereby supporting the local economy by improv-
ing transport routes for goods and services (Pieron et al. 2022).
Additionally, the integration of a road bridge within the struc-
ture serves to improve road connectivity, linking communities
and fostering regional development (Ali et al. 2022; Chin Guan
et al. 2022).

The innovative design of the SSRS, which combines a bar-
rage, shiplock, and bridge within a single infrastructure, is a
testament to modern engineering and strategic planning. This
3-in-1 approach not only optimizes the use of space but also
addresses multiple needs simultaneously, making it a model for
integrated infrastructure development (M. Abdullah et al. 2019;
Chin Guan et al. 2021, 2022). However, the complexity of this
design presents unique challenges (Ren et al. 2021). The in-
terdependence of the barrage, shiplock, and bridge components
means that any issue with one element can potentially affect
the functionality of the others. For example, sediment accumu-
lation at the barrage can impact the efficiency of the shiplock
(Ezzeldin et al. 2019), while maintenance requirements for the
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bridge could disrupt both river and road traffic.

Given these intricacies, the management of the SSRS re-
quires a comprehensive approach that encompasses technical,
environmental, and socio-economic considerations. Ensuring
the long-term success and sustainability of the SSRS demands
meticulous planning, regular monitoring, and adaptive manage-
ment strategies to address any emerging issues. The importance
of this infrastructure project to the region’s development and
well-being underscores the need for a careful balance between
maximizing its benefits and minimizing potential risks.

2. Risks Associated with the SSRS.

i. Technical and Engineering Risks

(a)

(b)

Complexity of Design:

The SSRS is a marvel of modern engineering, com-
bining a barrage, shiplock, and bridge into a single,
cohesive structure. This integrated design, while
innovative, presents considerable engineering chal-
lenges. The successful implementation of such a
complex system requires a multidisciplinary appro-
ach, involving civil, structural, hydraulic, and me-
chanical engineering expertise (Dhanuka et al. 2018)
and not forgetting the maritime professionals in the
safe and efficient operation and management of the
ship lock and barrage. Precision in design and con-
struction is paramount, as any miscalculations or
deviations from the planned specifications can lead
to inefficiencies or, in the worst case, structural fail-
ures. The coordination of different functional com-
ponents within a structure adds an additional layer
of complexity, necessitating careful planning and
execution (Castro-Orgaz 2021).

Maintenance and Operational Challenges:

The multifunctional nature of the SSRS requires a
comprehensive and well-structured maintenance re-
gime to ensure its smooth operation. Each compo-
nent of the structure, from the barrage gates to the
shiplock mechanisms and the bridge’s load-bearing
elements, demands regular inspection and upkeep.
The interdependence of these components means
that any malfunction or degradation in one part can
have a ripple effect, impacting the overall function-
ality of the SSRS. Developing and implementing an
effective maintenance schedule is critical to prevent
operational disruptions and extend the lifespan of
the infrastructure (Mohamed & Khalil 2018; Tadda
et al. 2020; Van Dang & Rigo 2023). The safe and
efficient operation of the shiplock hinges on the ex-
pertise of the lock master and operators, whose pre-
cision in decision-making is crucial for maneuver-
ing and managing the barrage and ship lock gates.
Determining the optimal time to close the barrage
gates to achieve desired water levels is a complex
task that demands continuous monitoring of rainfall
and water levels across the 1,400 square kilometer

(©)

(a)

catchment area. A telemetry system, equipped with
24 strategically positioned stations along the river-
banks, plays a vital role in this process. Providing
live updates on water levels and rainfall every 15
minutes, this system is instrumental in facilitating
accurate and timely decisions essential for the ef-
fective management of the shiplock.

Structural Integrity:

The long-term structural integrity of the SSRS is

of utmost importance, given its crucial role in flood

mitigation, navigation, and transportation. Any com-
promise in the structure’s integrity can have catas-

trophic consequences, not only endangering lives

but also causing significant economic and environ-

mental damage. Factors such as corrosion, wear

and tear, and environmental impacts like flooding or

earthquakes need to be carefully considered in the

design and ongoing maintenance of the SSRS. Reg-

ular structural health monitoring, using advanced

technologies such as sensors and drones, can help

detect early signs of deterioration and allow for time-
ly interventions to prevent major failures (Zhao et

al. 2021; Mohd Radzi et al. 2023).

ii. Environmental Risks.

Ecosystem Disruption:

The construction and operation of the SSRS have
the potential to significantly alter the natural envi-
ronment of the Sarawak River and its surroundings.
The modification of river flow and water levels due
to the barrage can disrupt the habitats of aquatic
species, leading to changes in biodiversity and the
displacement of species. Terrestrial ecosystems ad-
jacent to the river may also be affected, as changes
in water levels can alter floodplain dynamics, im-
pacting flora and fauna that depend on specific hy-
drological conditions. Mitigating these impacts re-
quires careful environmental assessment and the im-
plementation of conservation measures to preserve
or restore affected habitats (Zhang et al. 2022; Is-
lam et al. 2022; Ezugwu et al. 2022; R. Kumar
2023). The presence of crocodiles along the river-
banks, both upriver and downriver, particularly when
water levels are lowered to minus 0.5 meters, is
a common occurrence. This regular sighting has
prompted multiple postings to alert the public and
river users. In 2024, an especially notable incident
occurred when a 6-meter crocodile was observed
within the shiplock (Fig. 1). The following day, this
same crocodile was seen moving downriver, high-
lighting the ongoing interactions between wildlife
and river management activities.
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Figure 1: Incident at the SSRS shiplock captured attention

when a 6-meter crocodile was sighted within the confines of

the shiplock.
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Source: Authors.
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Water Quality:

The regulation of river flow by the SSRS can have
a direct impact on water quality. Stagnant water be-
hind the barrage can lead to decreased oxygen lev-
els and increased temperatures, creating conditions
that are unfavorable for aquatic life. Additionally,
changes in water flow can affect the natural flush-
ing of pollutants, potentially leading to the accu-
mulation of harmful substances in the river. This
can have implications for both aquatic ecosystems
and human health, particularly for communities that
rely on the river for drinking water, fishing, or agri-
culture. Continuous monitoring of water quality
and the implementation of pollution control mea-
sures are essential to address these concerns (Hom-
madi et al. 2020; Arunpandi et al. 2020; Ghemmit-
Doulache & Ouslimani 2021; J. Kumar et al. 2022).
Contractually, the operator is required to perform
monthly water quality assessments in accordance
with the Environmental Quality Act of 1974. The
results typically fall into one of the following cate-
gories: Class IIB, which is suitable for recreational
use involving body contact, or Class III, which indi-
cates that the water requires extensive treatment for
use as a water supply, supports common fish species
of economic value and tolerance, and is suitable for
livestock drinking, as detailed in Table 1.

Sedimentation:

Sedimentation downstream of the infrastructure is
seen at the south side of the infrastructure and along
both the causeways. Sandbars which had hindered
navigation upriver had all disappeared and the main
river has deepened. Over time, sedimentation can
reduce the storage capacity of the reservoir and af-
fect the efficiency of the shiplock, potentially hin-
dering navigation. Moreover, excessive sedimenta-
tion can impact the operation of barrage, if present,
and increase the risk of flooding upstream. Reg-
ular dredging is often necessary to remove accu-
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Table 1: SSRS monthly water quality sampling results.
N Malpain SRS 2033 Depatmentof
Fexcentageof (DOE) Water
Month Compliances (%) Quality
Class ITI Class [IB Classification
Jan 86.67 80 Class I1I
Feb 81.67 71.67 Class I1I
Mar 80 75 Class ITI
Apr 85 66.67 Class I1I
May 93 65 Class II
Jun 93 73.33 Class IT
Jul 83.33 75 Class IT
Aug 90 71.67 Class II
Sep 93.33 65 Class II
Oct 81.67 78.33 Class IT
Nov 73.33 81.67 Class IT
Dec 90 70 Class IT

Source: Authors.

mulated sediments and maintain the functionality
of the SSRS. However, dredging activities must be
carefully managed to minimize environmental im-
pacts, such as habitat disturbance and the resuspen-
sion of pollutants (Khan et al. 2018; Ren et al.
2021; Biegowski et al. 2022; F.-Z. Lee et al. 2022;
Gupta et al. 2022).

iii. Socio-Economic Risks.

(a) Displacement of Communities:

The construction of the SSRS can lead to the dis-
placement of communities living in areas designated
for the project or affected by changes in the river’s
flow. This displacement can have profound impacts
on the livelihoods of these communities, as they
may lose access to agricultural land, fishing grounds,
and other natural resources. Additionally, the relo-
cation process can disrupt social networks and cul-
tural heritage, as communities may be moved to
areas with different social and cultural dynamics.
Addressing these impacts requires careful planning
and consultation with affected communities to en-
sure that they are adequately compensated and sup-
ported during the relocation process (W. C. Lee et
al. 2014; Ahsan 2016; Sahoo & Jojo 2020; Chin
Guan et al. 2022). Before the implementation of the
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SSRS, communities residing along the riverbanks
built their homes on stilts to cope with the extremely
high tides that occurred fortnightly, coinciding with
the new and full moons. These high tides lasted for
approximately two weeks. With the establishment
of the barrage and the regulation of water levels to
a ’safe” height (0.5 meters above Mean Sea Level),
these communities have expressed satisfaction with
the newly stabilized water levels. This contentment
persists despite the history of significant flooding
events in 2003, 2004, and 2009, as the regulated
levels generally provide more predictable and man-
ageable living conditions.

Impact on Fisheries:

The SSRS can significantly alter the hydrological
regime of the Sarawak River, which in turn can af-
fect the river’s fisheries. Changes in water flow and
quality can disrupt spawning and feeding patterns
of fish, leading to declines in fish populations. This
can have a direct impact on the livelihoods of lo-
cal communities that depend on fishing for income
and food security. To mitigate these impacts, it is
essential to monitor changes in fish populations and
implement measures such as fish passage facilities
or habitat restoration to support the sustainability of
fisheries (Karim & Bindra 2016; Paramasivam et al.
2019; Yoshida et al. 2020; Doria et al. 2021; Chin
Guan et al. 2022; Sun et al. 2023).

Transportation Disruption:

The construction and maintenance of the SSRS can
lead to disruptions in transportation networks, par-
ticularly if the project affects key road or river routes.
Traffic diversions and delays can have economic im-
plications, affecting the flow of goods and services
in the region (Kim et al. 2018; Smith et al. 2021;
Torti et al. 2022). For riverine communities, changes
in the river’s navigability can impact their ability to
travel and transport goods (Hooper & Austen 2013;
Chin Guan et al. 2022). Effective communication
and coordination with transportation authorities and
affected communities are crucial to minimize dis-
ruptions and ensure alternative routes are available
(Rodrigue 2016; Kemmerer et al. 2023). Before
the construction of the SSRS in 1998, the riverine
community, including shipping, fishing, “tambang”
(primitive crafts), and other waterborne crafts, en-
joyed the freedom to navigate the river at their dis-
cretion. However, the initiation of the SSRS in Jan-
uary 1998 restricted this freedom, leading to sig-
nificant objections from all riverine users. Despite
initial resistance, the community has since adapted
to the new regulations, which maintain a safe wa-
ter level of 8.5 meters at the barrage, or 0.5 meters
above Mean Sea Level (MSL). This regulated level
allows for efficient drainage from Kuching City into
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the Sarawak River during periods of heavy rain-
fall, effectively preventing instances of flash flood-
ing and contributing to overall city flood manage-
ment.

3. Mitigation Strategies.

Mitigating the risks associated with the SSRS is essential
to ensure its successful implementation and long-term sustain-
ability. Effective mitigation strategies must address the tech-
nical, environmental, and socio-economic challenges posed by
the project, ensuring that its benefits are maximized while min-
imizing any negative impacts. In this section, this paper will
explore a range of mitigation measures, from robust design and
construction practices to community engagement initiatives and
environmental management plans. These strategies are crucial
for navigating the complexities of the SSRS and achieving a
balance between development goals and the preservation of nat-
ural and social systems.

i. Technical and Engineering Measures.

(a)

(b)

Robust Design and Construction:

The success of the SSRS heavily relies on its de-
sign and construction phase. Utilizing advanced
engineering techniques and materials is crucial to
ensure the structural integrity and longevity of the
project. This involves adopting state-of-the-art de-
sign methodologies, such as computer-aided design
(CAD) and finite element analysis (FEA) (Lin &
Chen 2021; Zvanut 2022; Sobétka et al. 2023),
to accurately model and analyze the complex inter-
actions between the barrage, shiplock, and bridge
components. The selection of materials should also
consider factors such as durability, resistance to cor-
rosion, and suitability for the local environment (Ija-
di Maghsoodi et al. 2019; Farshbaf Aghajani et
al. 2022; Alapati et al. 2022). By prioritizing ro-
bust design and construction, the SSRS can achieve
a high level of resilience against physical stresses
and environmental factors, ensuring its functional-
ity and safety for decades to come.

Regular Maintenance and Inspections:

To maintain the operational efficiency and safety of
the SSRS, a comprehensive maintenance schedule
must be established. This involves routine inspec-
tions and servicing of critical components, such as
the barrage gates, shiplock mechanisms, and bridge
bearings, to ensure they are in good working con-
dition. Regular inspections can help detect poten-
tial issues early, allowing for timely interventions
before they escalate into major problems. The use
of modern monitoring technologies, such as sensors
and remote monitoring systems, can enhance the
effectiveness of maintenance efforts by providing
real-time data on the condition of the infrastructure
(J. Chen & Chen 2019; Adamo et al. 2020; Tadda
et al. 2020; Brachaczek et al. 2023; Van Dang &
Rigo 2023; Negi et al. 2024).
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Emergency Response Plans:

Despite robust design and regular maintenance, un-
foreseen events such as extreme weather conditions,
equipment failures, or accidents can still occur. To
minimize the impact of such incidents, it is essen-
tial to develop and implement comprehensive emer-
gency response plans. These plans should outline
clear procedures for responding to different types
of emergencies, including the roles and responsi-
bilities of personnel, communication protocols, and
evacuation procedures. Regular drills and training
sessions should be conducted to ensure that all stake-
holders are familiar with the emergency response
procedures and can act swiftly and effectively in
case of an emergency (Judek et al. 2019; J. Mao
et al. 2017; Mehta et al. 2020; Muda et al. 2021;
Tang & Huang 2024).

ii. Environmental Management

(a)

(b)

(©)

Ecosystem Monitoring and Restoration:

The SSRS has the potential to alter the natural eco-
systems surrounding the Sarawak River. To miti-
gate these impacts, it is essential to implement com-
prehensive ecosystem monitoring programs. These
programs should regularly assess the health of aqua-
tic and terrestrial habitats, track changes in biodi-
versity, and monitorize the populations of key species
(Zhang et al. 2022; Q. Chen et al. 2023; R. Kumar
2023). Based on the findings (Guo et al. 2020; Li
et al. 2022; Pirali zefrehei et al. 2022; Yoon et
al. 2022), restoration activities can be undertaken
to rehabilitate affected areas. This may include re-
forestation, wetland restoration, or the creation of
artificial habitats to support displaced species. By
actively monitoring and restoring ecosystems, the
SSRS can minimize its environmental footprint and
contribute to the conservation of local biodiversity.
Water Quality Management:

Maintaining water quality is crucial for the health
of the river ecosystem and the well-being of com-
munities that depend on the Sarawak River. To ad-
dress potential water quality issues arising from the
SSRS, the installation of water treatment facilities
may be necessary. These facilities can help remove
pollutants and ensure that water released from the
barrage meets environmental standards (Iloms et al.
2020; Kuok, Chiu, et al. 2022; Omar et al. 2022).
Additionally, promoting sustainable practices up-
stream, such as reducing agricultural runoff and con-
trolling industrial discharges, can prevent water qual
ity degradation at its source. Regular water quality
monitoring is also essential to detect any changes
and respond promptly to potential issues (Abdel-
Satar et al. 2017; J. Kumar et al. 2022; Tiwari et
al. 2022).

Sediment/Scouring Management:

Sediment accumulation in the reservoir behind the
barrage can impact the efficiency of the shiplock

and increase the risk of flooding. Developing ef-
fective sediment management strategies is therefore
critical for the long-term operation of the SSRS.
This may involve regular dredging to remove ac-
cumulated sediments and maintain the depth of the
reservoir. Additionally, implementing upstream ero-
sion control measures, such as reforestation and soil
conservation practices, can reduce the amount of
sediment entering the river. By managing sediment
effectively, the SSRS can maintain its functional-
ity and reduce the environmental impacts associated
with sedimentation (Kondolf et al. 2014; Ji et al.
2016; Shrestha et al. 2021; F.-Z. Lee et al. 2022;
Jameel et al. 2022). Regular surveys of the areas
upstream and downstream of the barrage are to be
conducted regularly to ascertain the equilibrium of
the river. Over the past 25 years, scouring issues
have been observed both downriver and upriver due
to the operation of the SSRS. Initially identified in
2000, the downriver scouring prompted remedial
actions aimed at accommodating operational demands
from the shipping and fishing industries. These in-
dustries required shipyard repairs upriver, which led
to adjustments in the barrage gates to regulate wa-
ter levels. Specifically, the gates were positioned
about 2 meters above the sill to facilitate desilting,
reducing upriver water levels by approximately 0.1
meters per hour. However, this operation caused
vessels navigating the shiplock from upriver to drift
toward the barrage gates and generated a strong jet
of water that accelerated past the gate sill, contribut-
ing to ongoing scouring. Remedial efforts were un-
dertaken twice downriver, but scouring persisted,
likely as a natural response of the river to the in-
frastructure obstructing its flow. The phenomenon
was marked by whirling surface flows observable
during the ebb tide downriver of the barrage gates,
extending to the shiplock gates during flood tide,
leading to sediment accumulation on the southern
bank. Upriver, the continuous closure of the barrage
gates during mid-tide to maintain desired water lev-
els also caused problems. In the initial two years,
the simultaneous closure of all gates generated mini
“tidal waves,” disrupting the fishing trawler lagoon
and breaking mooring lines of vessels docked there.
To mitigate this, a new sequence for closing the
gates—either three-one-four-two (3-1-4-2) or one-
four-three-two (1-4-3-2)—was implemented to lessen
the backflow effect during ebbing tides. In April
2024, a comprehensive investigation into these scour-
ing issues was launched, encompassing topographic,
bathymetric, and Lidar surveys of the affected ar-
eas. This study aims to better understand and ad-
dress the complex interactions between the SSRS
operations and river dynamics (Kasim et al. 2022;
Suhaili 1999).
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iii. Socio-Economic Considerations.

(a)

(b)

()

Community Engagement and Compensation:

The construction and operation of the SSRS can
have significant impacts on local communities, par-
ticularly those living in close proximity to the project
site. To address these impacts, it is crucial to engage
with affected communities throughout the project’s
lifecycle. This engagement should involve open and
transparent communication, providing communities
with information about the project and its poten-
tial impacts, and involving them in decision-making
processes. For those who are directly affected by
land acquisition or other disruptions, fair compen-
sation and resettlement options must be provided.
This could include financial compensation, assis-
tance in finding new homes, and support for tran-
sitioning to new livelihoods. By prioritizing com-
munity engagement and compensation, the SSRS
can foster positive relationships with local commu-
nities and ensure that their needs and concerns are
addressed (Wang et al. 2013; A.-N. Abdullah &
Rahman 2021; Singto et al. 2022).

Sustainable Fisheries Programs:

The regulation of the Sarawak River’s flow by the
SSRS can affect fisheries, which are a vital source
of income and food for local populations. To mit-
igate these impacts, it is important to implement
programs that support sustainable fisheries. This
could involve measures such as the creation of fish
passages to maintain fish migration routes, the re-
stocking of fish populations, and the promotion of
sustainable fishing practices. Additionally, provid-
ing alternative livelihood options for affected fish-
ers can help them adapt to changes in the river’s
ecosystem. This might include training programs
for aquaculture, agriculture, or other income - gen-
erating activities. By supporting sustainable fish-
eries and alternative livelihoods, the SSRS can con-
tribute to the economic resilience of local commu-
nities (Mccartney et al. 2018; Runde et al. 2020;
Cooke et al. 2023; Q. Chen et al. 2023).
Transportation Planning:

The construction and maintenance of the SSRS can
disrupt local and regional transportation networks,
particularly if the project affects key road or river
routes. To minimize these disruptions, it is essen-
tial to coordinate construction and maintenance ac-
tivities with transportation planning. This could in-
volve scheduling work during off-peak hours, pro-
viding alternative routes for traffic, and ensuring clear
communication with the public about any expected
delays or diversions (X. Mao et al. 2020; Desai et
al. 2022; Torti et al. 2022). For riverine commu-
nities, maintaining navigability of the river is cru-
cial, so measures should be taken to ensure that
the shiplock operates efficiently and that any clo-
sures are brief and well-communicated (Aghamo-

hammadghasem et al. 2023; Creech et al. 2023;
Vilarinho et al. 2024). By integrating transporta-
tion planning into the project’s management, the
SSRS can reduce its impact on transportation net-
works and maintain the flow of goods and people in
the region.

4. Recommendations.

The successful implementation of the SSRS requires not
only the identification and mitigation of risks but also the adop-
tion of forward-looking recommendations to enhance its ef-
fectiveness and sustainability. In this section, this paper will
present a series of recommendations that build on the insights
gained from the analysis of the SSRS. These recommendations
are designed to guide future actions, ensuring that the project
maximizes its potential benefits while addressing the challenges
it faces. From establishing oversight mechanisms to investing
in research and innovation, these recommendations aim to pro-
vide a roadmap for the continued success and improvement of
the SSRS.

i. Establish a Multidisciplinary Oversight Committee (Loucks

& van Beek 2017; ASDSO & FEMA 2022):
The complexity and multifaceted nature of the SSRS ne-
cessitates the formation of a multidisciplinary oversight
committee. This committee should comprise experts from
various fields, including engineering, environmental sci-
ence, social sciences, and economics, to ensure a com-
prehensive approach to the project’s management. The
committee’s role would be to oversee the implementa-
tion of the SSRS, coordinate activities among different
stakeholders, including government agencies, local com-
munities, and private sector partners, and ensure that the
project’s objectives are met while minimizing negative
impacts.

ii. Invest in Research and Innovation (Marta¢ et al. 2020;

Gomes et al. 2020; Quaranta & Davies 2022; Jia et al.
2023):
The SSRS presents an opportunity to advance the field
of water resource management through research and in-
novation. Investing in research can lead to the develop-
ment of new technologies and methods that enhance the
design, operation, and maintenance of the SSRS. This
could include innovations in materials science for im-
proved structural durability, advancements in hydraulic
engineering for more efficient water flow management,
and the application of information technology for better
monitoring and control systems. By fostering a culture
of innovation, the SSRS can not only improve its own
performance but also contribute to the broader field of
sustainable infrastructure development.

iii. Enhance Public Awareness and Participation (Makmor et
al. 2020; Connolly 2020; Dopico et al. 2022):

Public awareness and participation are crucial for the suc-
cess and acceptance of the SSRS. Efforts should be made
to educate the public about the purpose, benefits, and
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potential impacts of the project. This can be achieved
through community meetings, informational campaigns,
and educational programs. Furthermore, involving the
community in decision-making processes, such as through
public consultations and participatory planning sessions,
can ensure that local perspectives and concerns are taken
into account. By fostering a sense of ownership and in-
volvement among the public, the SSRS can build stronger
community support and enhance its social sustainability.
iv. Monitor and Adapt (Siegmund-Schultze et al. 2018; Fu
et al. 2019; Chin Guan et al. 2021; Basheer et al. 2023;
Gautam & Dugar 2020):
Continuous monitoring of the SSRS’s impacts on the en-
vironment, society, and economy is essential to ensure
its long-term sustainability. This monitoring should be
based on a set of clear indicators that cover all relevant
aspects of the project. The data collected through moni-
toring can then be used to inform adaptive management
strategies, allowing for adjustments to be made in re-
sponse to emerging challenges or changing conditions.
This approach ensures that the SSRS remains responsive
to the needs of the environment and the community, and
that it can adapt to future uncertainties.

Conclusions.

The Sungai Sarawak Regulation Scheme (SSRS), with its
innovative integration of a barrage, shiplock, and bridge, stands
as a testament to modern engineering and strategic planning
aimed at addressing the multifaceted challenges of the Sarawak
River. The scheme’s potential to enhance flood control, facili-
tate navigation, and improve road connectivity can bring signif-
icant benefits to the region, contributing to its economic devel-
opment and the well-being of its communities.

However, the complexity of the SSRS also brings with it
a range of technical, environmental, and socio-economic risks
that require diligent management and mitigation. Technical
challenges such as the structural integrity of the combined in-
frastructure, environmental concerns like ecosystem disruption
and water quality, and socio-economic issues including com-
munity displacement and impacts on fisheries, all demand a
comprehensive and proactive approach.

To ensure the long-term success and sustainability of the
SSRS, it is crucial to adopt a holistic approach that encom-
passes all facets of the project. This involves not only rigorous
engineering and technical management but also a strong com-
mitment to environmental stewardship and social responsibil-
ity. Engaging with local communities, monitoring environmen-
tal impacts, and implementing adaptive management strategies
are key components of this approach.

By addressing these challenges head-on and leveraging the
opportunities presented by the SSRS, it is possible to achieve a
balanced outcome that maximizes the benefits of this ambitious
project while minimizing its negative impacts. The success of
the SSRS will depend on the continued collaboration and dedi-
cation of all stakeholders involved, from government authorities

and engineers to local communities and environmental organi-
zations.

In conclusion, the Sungai Sarawak Regulation Scheme rep-
resents a significant step forward in managing the Sarawak Ri-
ver’s resources and challenges. With careful management and
a commitment to sustainability, the SSRS can serve as a model
for integrated water resource management in similar contexts
around the world, showcasing the potential for infrastructure to
harmonize with environmental and social considerations.
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