ENVIRONMENTAL IMPACT ASSESSMENT FOR PAKISTAN DEEP WATER CONTAINER PORT

The Environmental Impact Assessment pertains to a mega-project of Karachi Port Trust, Pakistan estimated to cost USD 1.9 Billions upon completion in four years time.  As the report met most of the procedural requirements and its shape improved further after extensive exchange of notes between the Proponent and the Environmental Authority, it has been selected by me as a case study for this project.  Review of EIA is as under.

Karachi Port Trust (KPT) has embarked upon a massive programme for expanding its facilities for a wider global market. These include a comprehensive plan for extension of infrastructure and other facilities including incentives for transshipment.  Accordingly KPT conducted the feasibility of constructing a deep draught Container Terminal Complex to handle Post Panamax and Ultra Large Container Vessels (ULCV). The project has been named ‘Pakistan Deep Water Container Port’.  This marine-based project has several interesting features which include ‘Dredging and reclamation’, ‘Marine protection works’ and ‘Quay wall works’. All these components were expected to have adverse impact on sub-sea ecology and hydraulic regime. However the feasibility suggested measures to minimize the adverse impact and where unavoidable the study called for several compensatory measures so that net impact on the ecology remained minimal.  Several alternatives which were considered but found unsuitable on one pretext or the other, the reasons for preferred option includes i. great accessibility for the large ships, straighter approach channel and undisturbed continuation of the existing shipping operations of Karachi Port during the construction phase of the project.  The proposed new complex, Pakistan Deep Water Container Port (PDWCP) is to be located in the eastern foreshores of Karachi Port, which is presently exposed to open sea.  A new harbour is planned to be created east of Keamari Groyne by providing breakwaters and dredging of an approach channel and maneuvering basin.  Land for terminal development is to be partly acquired through reclamation.  To provide shelter from the open sea, the new harbour will include breakwaters to the south and south east of Keamari Groyne.  The eastern boundary of the terminal complex will have a sand dyke extending towards the Oyster Rocks to check for siltation and westerly littoral movement along Clifton shores.

Under the Pakistan Environmental Protection Agency (Review of IEE and EIA) Regulations 2000 Schedule II, there is a requirement for “Ports and harbor development for ships of 500t and above” to undertake an Environmental Impact Assessment (EIA).  The baseline conditions for the pre-project environment were determined and the gaps identified in the baseline were appraised and recommendations have been made fill up the gaps.  Subsequently impacts were assessed for each parameter where sufficient baseline information was available.  Then the Impacts were assessed for each activity and screening matrix was developed to compare the gravity of different impacts viz-a-viz importance of activity.  A major challenge in this regard was from dredging and reclamation for which the key impacts were identified as the increase in suspended sediment, the potential for re-suspension of contaminants into the water column, oxygen depletion and impacts to marine flora and fauna from smothering, physical disturbance and underwater noise and change in hydraulic regime. Impacts to fisherman and shipping through disturbance were also outlined. These were the potential impacts identified for both capital and maintenance dredging.  A lacuna in this area was that the baseline information was insufficient to determine the sensitivity of the marine environment and many of the impacts identified could not be fully assessed in terms of significance levels.  
The EIA report depicts that KPT considered three alternatives for the project; Location of deep draught berths in a new location (preferred scheme); Increase cargo handling capacity at existing berths; and Increasing dredge depth at the existing berths.  The preferred location is the most easily accessible for the large ships when compared to any other part of Karachi harbour.  Due to the tidal regime in the area, it is difficult for large ships to navigate the bend in the approach channel.  The proposed location results in a straighter approach channel than currently exits; there is a need to expand due to commercial requirement for more handling capacity and the existing berths at Karachi Port would not be able to accommodate the anticipated increase in shipping volume. There is also limited space to expand at the existing site and therefore expanding into a Greenfield site was, in this case, a viable solution; and the existing shipping operations of Karachi Port area would remain absolutely undisturbed during the construction phases.  The habitat sensitivities at the proposed location were not considered to be a major issue at the selection stage, given that is away from the mangroves and turtle nesting beaches. This location does not involve any relocation of the population or any adverse socioeconomic impacts.  The project, which is to be executed in five phases are designed to concentrate on different aspects of the development with Phase 1 incorporating the initial dredging of the channel, reclamation of land and construction of breakwaters, construction of the quay wall and construction of a limited number of berths. Phases 2 to 4 are involved with developing the berths (of which there will be 10 new berths created in total), and Phase 5 is the final stage of dredging.  The EIA concentrates on phase 1 of PDWCP which comprises 4 berths having a total of 1500m quay length (details of the other phases are not known at this stage).  A design vessel of 340m LOA, 48m beam and 14m draught with 9,000TEUs on board has been used for planning the PDWCP. The channel and berthing face will be dredged to -16.0mPD initially, but the quay wall is designed for -18.0mPD depth. This will cater for the ultimate design vessel, (400m LOA, 60m Beam and 16m Draft with 15,000TEUs on board), this size of vessel having being considered in the long term future planning of the region. The container terminal will have both road and rail connections to the hinterland including the proposed Cargo Village in the Western Backwaters of Karachi Port.  The overall PDWCP development comprises of the following development components: Dredging and reclamation works; Marine protection works; Quay wall works; and Navigation aids.  The dredging of the port approach channel and the turning basin together with dredging for quay wall works and the reclamation (using suitable material from the dredging operation to form the container terminal area to +5mPD) come under the scope of the dredging and reclamation works as follows:

Dredging of existing approach channel at depth -12.2mPD to -16.0mPD; Dredging to create basin, at -16.0mPD with turning circle diameter of 510m; Reclamation using suitable dredged material to form container terminal area to +5.0mPD; Stockpiling of suitable dredged material for use behind the quay wall and any future expansion of the terminal; Disposal of unsuitable dredged material and surplus dredged material at KPT’s designated location; and Design and construction of bunds to retain reclamation material.  The time period stipulated for the above work is dependent on contractors but is estimated to be around three years during which period, the total dredged quantity would be 33.0Mm³ and the reclamation would consume 3.5Mm³ with 6.5Mm³ stockpiled for future use. The remaining dredged spoil would be disposed of at the designated disposal area, the location of which is yet to be determined.  The Marine Protection Works (MPW) for the project shall include construction of three breakwaters. The MPW comprise rock or concrete (Core-LOCTM units) armoured breakwaters to provide shelter to the port basin and to minimize the sediment transport into the basin. The scope consists of: Existing Keamari Groyne - repairs as deemed necessary to strengthen the existing groyne; Keamari Groyne extension & breakwater - construction of extension (700m long) and stub breakwater (300m long); Oyster Rocks breakwater - construction of 2,500m long breakwater including a concrete pedestrian access extending as far as Oyster Rocks; and New Manora breakwater - construction of 1,100m long breakwater to replace the existing Manora breakwater which will be rendered redundant.  Keeping in view the significance of the project, the design parameters have been set giving due consideration to the wave conditions at the entrance to the Port of Karachi which are dominated by south-westerly (180° to 270°) offshore waves propagating from the Indian Ocean.  The quay wall is to be constructed of in-situ bored reinforced concrete piles 2.5m in diameter. Similar, but smaller diameter, piles will be installed as part of the quay wall construction as support for the rear crane rail beam and as anchor piles for the quay wall, 50m to the rear.  The quay wall is designed to be a single continuous alignment to maximize future operational flexibility.  The quays are to be equipped with 150t capacity bollards and fenders sized for the largest vessels that may access the berths.  The quay wall is designed to meet the Seismic Design Guidelines for Port Structures to PIANC 2001. 

In order to look at the impacts of the proposed development, the baseline conditions for the existing environment were described include:
Coastal geography Coastal and marine ecosystems, Bathymetry Coastal fisheries, Grain size analysis Landscape and seascape, Seismology Navigation, Weather conditions Marine archaeology, Hydrodynamics Socio-economics, Sedimentation Services, Water quality Recreation and tourism, Sediment quality Traffic and transport, Air quality Local community, Noise.  A number of gaps were identified in the baseline presented and recommendations have been made with regard to relevant surveys which should be undertaken.  Impacts were assessed for each parameter where sufficient baseline information was available. The Impacts were divided into the construction activities and relevant impacts for each activity were assessed.  The dredging operations are associated with the creation of a channel which is -16mCD and approximately 220m wide to be able to accommodate the large vessels. The key impacts identified were the increase in suspended sediment from the dredging and the potential for re-suspension of contaminants into the water column. Oxygen depletion and impacts to marine flora and fauna from smothering, physical disturbance and underwater noise were discussed. Impacts to fisherman and shipping through disturbance were also outlined. There is the potential for impacts during both capital and maintenance dredging.  The baseline information was insufficient to determine the sensitivity of the marine environment and many of the impacts identified could not be fully assessed in terms of significance levels. 
Recommendations were made for survey work which could be undertaken to characterize the baseline.  It is proposed that 23Mm³ of dredged material will be produced through capital dredging for either disposal or placement. The location of the disposal / placement site is not yet known and therefore the impacts to the environment could not be determined. There are a number of potential options all of which would need to include environmental considerations.  Three breakwaters will be created around the PDWCP site in order to shelter the new berths from the waves and currents.  Two breakwaters will be constructed to the east of the existing approach channel, and the Manora breakwater will also be replaced in order to shelter the entrance to the PDWCP.  The impacts identified with constructing the breakwaters include loss of benthic flora and fauna, re-suspension of contaminated sediments, loss of historic features, noise and vibration impacts to the underwater environment and local community, reduction in air quality, and disturbance to navigation. Once constructed the breakwaters will impact on the hydraulic regime of the area and may cause starvation of sand further along the coast and sediment accretion. The breakwaters will also result in loss of fishing area.  The impacts were assessed in terms of significance wherever possible although for many impacts the sensitivity of the baseline environment was not known.  A moderate adverse impact was assessed for the impact on historic features, such as wrecks.  Recommendations were made for survey work and modelling which could be undertaken to fully characterize the baseline environment.  Considering the pronounced impact of various components of the project on the existing baseline environment a chart of mitigation measures has been chalked out. The chart was greatly improved after prolonged correspondence.  To execute the construction phase and also for the operational phase an Environmental Management Plan has been proposed which is open to changes during the continuation of the project.  However a procedure has been prescribed to execute any change in the EMP.  The project has been evaluated to be a monumental achievement for the country despite the intense environmental disturbance which can be mitigated through proposed measures and proper execution of Environmental Management plan.   

