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Abstract:  Landscape and visual impacts often need to be addressed during the planning and design stage of a project. The success of landscape and visual impact assessment (LVIA) reflects the effectiveness of an EA process in terms of screening and scoping quality, stakeholder engagement, and integration with project design early in project preparation. In World Bank projects, although there is no lack of endeavor to integrate into the EA broader social and environmental impacts, such as landscape impacts, as per safeguard policy requirements, there is a lot more to explore. In recent staff training held in the East Asia and Pacific region of the Bank, the EIA for the Integrated Waste Management Facilities (IWMF) in Hong Kong was used as an example of good practice to address issues that go beyond biophysical environmental impacts. This paper examines the experiences gained through the course of the LVIA for this project, particularly on how to integrate concerns for visual impacts in screening and scoping, and early stakeholder engagement to reach consensus on trade-offs between landscape impacts and some biophysical environmental impacts, the significance of which could vary due to different mitigation measures (designs) to minimize landscape and visual impacts. 

1. Introduction
The environmental assessment (EA) regulations or policies of many countries and international development organizations require the assessment and management of landscape and visual impacts. It is sometimes stated explicitly in the governments’ regulations on EA, such as in the United Kingdom and Hong Kong (HK); sometimes integrated in sectoral regulations, such as the transport sector regulations of mainland China requiring that highway and road designs shall include landscaping components to be implemented by the construction contractors. In the case of World Bank, although there is no direct reference to “landscape and visual impacts” in its Safeguard Policies, the Physical Cultural Resources (OP4.11) puts the requirement for EA to factor in considerations for such impact from a slightly different perspective: “This policy addresses physical cultural resources,  which are defined as movable or immovable objects, sites, structures, groups of structures, and natural features and landscapes that have archaeological, paleontological, historical, architectural, religious, aesthetic, or other cultural significance.”
However, the treatment of landscape and visual impact, because of its connection with aesthetics and subjective factors, is particularly challenging when it comes to determining their significance. Moreover, most often, this impact has to be addressed during the site selection and early design stage. Due to these challenges, landscape and visual impact, like many other impacts that are not directly with the biophysical quality of the ambient environment, is often weakly addressed in the EA practices in developing countries, or is only considered in project preparation without following a systematic assessment approach. The LVIA for the Hong Kong Integrated Waste Management Facilities (IWMF) is discussed in the paper as a successful example reflecting some important features of an effective EA process, namely, sound screening and scoping, extensive stakeholder engagement, and early integration between the EA and project design. 
2. LVIA for the Integrated Waste Management Facilities (IWMF)
The IWMF project is to construct and manage a complex of facilities for managing municipal solid waste and recovering energy from the waste under a design-build-operate (DBO) contract arrangement. The IWMF comprises: (a) an advanced thermal incineration plant with design capacity of 3,000 tons per day (tpd) and (b) a mechanical sorting and recycling plant with design capacity of 200 tpd. The non-recyclables sorted from the mechanical plant will be sent to the thermal incineration plant for further treatment. The first phase of the IWMF would recover energy from the municipal waste to produce electricity for supply to over 100,000 households in Hong Kong. The Development of the IWMF Phase 1 - EIA Report was approved in January 2012 under the EIA Ordinance.

[bookmark: Tsang_Tsui_Ash_Lagoons][bookmark: Shek_Kwu_Chau]2.1  Screening and scoping
A comprehensive site search exercise was conducted by the HK Government to identify potential sites for the development of the IWMF. Exclusion areas were identified, such as conservation and coastal protection areas, green belt and urban fringe parks. An initial list of 21 sites was generated and screened down to 8 short-listed sites for further evaluation, based on an integrated considerations of various factors covering 5 main categories: environmental (e.g., landscape and visual), engineering/technical, social (e.g., land use), economic, consumer & user. Two potential sites were identified, namely a site at Tsang Tsui Ash Lagoons and a site at Shek Kwu Chau (SKC). Taking into account the results from the EIA for these two sites, and other factors relating to site selection and HK’s overall waste management strategy as a whole, an artificial island near the SKC island was identified by the Government as the preferred site for developing the first modern IWMF in HK. 
2.2  Public engagement
The public has been engaged in the IWMF project from very early in its inception, since 2002, and their feedback on the landscape and visual impacts have been fed into the planning, site selection and design of the IWMF.  An Advisory Group (AG) and five AG sub-groups comprising 24 non-official members from professional bodies, non-government organizations, academic and business sectors were formed by the HK Government. Wider consultations have been conducted since 2008 following identification of the potential sites, with over 110 consultation and engagement activities ranging from meeting individual stakeholder or groups, District Councils, to the Advisory Council on the Environment and the Legislative Council.
Particular attention was given to siting the facilities away from major population clusters, and consulting local communities living nearer to the proposed project sites. There were extensive discussions with the public on taking advantage of natural topography as a visual screen, and providing aesthetic exterior design of the facilities to blend them within surrounding environment to the largest extent possible.   
2.3  Assessing landscape and visual impact 
The landscape and visual impact assessment (LVIA) of the IWMF project followed the criteria and methodology provided in Annexes 10 and 18 of the EIA Ordinance Technical Memorandum and Guidance Note No. 8/2002. The assessment approach and key measures integrated into the planning and design of the IWMF are presented below, using the SKC Island as an illustration case.  
An inventory of key landscape and visual resources. A baseline desktop study of relevant plans and studies, and site visits was conducted to produce a map with an inventory of key landscape and visual resources of the SKC study area. These key resources were then appraised on their quality, sensitivity and ability to accommodate change. The baseline study also identified representative viewpoints or visually sensitive receivers (VSRs), the likely numbers of viewers, the frequency and duration of viewing, and the sensitivity of viewers, e.g. residents are more sensitive than transient viewers travelling pass. 
Assessment of landscape and visual impacts. The impact assessment examined potential construction and operational impacts of the project on the existing landscape and identified VSRs within the visual envelope. Potential landscape impacts were quantified in terms of the area of the main landscape resources lost (e.g., open water area, natural coastline). The level and significance of the landscape and visual impact was determined based on an established evaluation system which takes into consideration various factors including the number of receivers, duration of impacts, rarity and quality of the resources.   
Landscape and visual mitigation design measures of the facility. The main activities of the proposed project which would cause landscape and visual impacts include: loss of sea due to reclamation to form an artificial island; formation of an artificial island; construction of a thermal incineration plant, a sorting and recycling plant, and ancillary facilities. Main design features used to mitigate potential impacts to an acceptable level are highlighted below:
· As a tradeoff to avoid direct impacts on the landscape resources of SKC Island which are of high value, such as its natural coastline and hill slope, an artificial island design has been adopted to separate  the reclamation area from the island by a 10m to 40m wide water channel. 
· The land reclamation would result in permanent loss of the landscape resource in the sea area near SKC Island. With the adoption of design measures such as efficient site layout and use of cellular cofferdam method for the construction of a breakwater and the artificial island, the area occupied by the proposed works would be reduced to a practical minimum so that the landscape impacts would be as small as possible.
· In the design of the building heights and dimensions, potential visual impact was a key consideration besides the concerns for engineering and other environmental factors. Tradeoffs had to be made in optimizing the design because the best design from a landscape and visual impact perspective may have caused other environmental impacts or compromised the operational efficiency of the facilities. For instance, in determining the height of the incinerator stack, which is the highest and the most prominent structure of the IWMF, it was important to strike a balance between ensuring a sufficient stack height for air pollutants dispersion and minimizing visual intrusions. Balance was reached based on findings from wind tunnel tests, which consisted of plume visualization conducted for the stacks at various heights. The optimum stack height of 150m was found to be the lowest height practical considering all different environmental impacts. 
· The heights and dimensions of other IWMF structures were designed with due consideration of requirements to accommodate the necessary equipment and the effective use of land in order to minimize their sizes. In the IWMF reference design, instead of providing one bulky building at the same height to house all the equipment, structures with different building heights were designed to suit the specific needs of the equipment. The tallest part of the incineration plant was where the incinerators (about 50m) were accommodated, while the other part of the incineration plant and other structures were designed to be at lower heights. 
· Various other alleviating measures were proposed so that the industrial facilities would tally more with SKC’s landscape character, e.g., integrating aesthetic architectural design and natural landscape design, use of stone texture which is similar to that of the natural coastline of SKC island in building the coastline of breakwaters and the reclamation zone. The rooftop and vertical external wall of every building should be greened up so as to enhance the landscape value of the IWMF. The main objective was to fuse the facilities into the surrounding green environment to minimize potential landscape and visual impacts. 
Use of visual information. Visuals are indispensable because they are a highly effective in information dissemination. Photomontages were used in the EIA to explore different designs of the IWMF, illustrating the staged implementation of the landscape and visual mitigation measures. The visuals provided the public with the necessary information to understand the potential landscape and visual impacts and mitigation proposals. Another benefit of presenting the proposed mitigation measures in these visuals is that it enables the public oversight of their implementation, in comparison with relying on solely texts to describe the mitigation measures. 
3. Recommendations for sound landscape and visual impact assessment 
The LVIM for the Hong Kong IWMF project is a successful case because it was a result of (a) the integration of EA process and project design was ensured, which allows the impact to be addressed in a timely manner; (b) extensive and continuous public consultation along with a systematic approach and state-of-art visuals in assessing the landscape and visual impact. Based on the successful experience gained from this EIA, the paper makes the following recommendations for addressing landscape and visual impacts in projects.     
Firstly, the early integration of EA process and project design is essential for ensuring that the considerations for landscape and visual impact are given emphasis in the EA process, starting from screening and scoping, and allowing the mitigation measures to be incorporated timely in project siting and design. There are two angles from which this integration can be approached. One is that regulatory requirements need to be provided. It is stressed that merely adding the requirement of assessing landscape and visual impact in the EIA regulations/ordinance/guidelines is not sufficient. They should also be supported by a comprehensive set of regulations and technical guidelines, within the environmental sector or the planning sector (Shetland Islands Council, 2006), that would also directly or indirectly contributing to the enforcement of regulations on LVIA. In this case, related regulations and guidelines in Hong Kong include Registration of Old and Valuable Trees and Guidelines for Their Preservation, Tree Preservation, Technical Guidelines on Landscape Treatment and Bio-Engineering for Man-made Slope and Retaining Walls, Hong Kong Planning Standards and Guidelines, Technical Report of Landscape Value Mapping in Hong Kong, Town Planning Ordinance and Town Planning Ordinance. However, for many developing countries, the requirements on LVIA have not been embedded explicitly in regulations. In such cases, the EA consultant should be able to look into other government’s regulations in an integrative way and hence find the “hook” to raise the concerns on landscape and visual impact early in the EA process, rather than raising them in an apparently abstract and disconnected way. Besides an integrative and comprehensive regulatory system, another way to help ensure the integration between the EA and project design is through financial and contractual arrangements. In the case of IWMF project, a single contract was awarded for the design, construction, and operation of the IWMF. Combining all three responsibilities into a design-build-operate approach maintains the continuity of private sector involvement and provides the contractual incentive for the project proponent to be fully accountable.  
Secondly, the EA process was able to engage the public through extensive consultation activities and reflect their concerns timely in the process of determining the final siting of the IWMF, impact analysis, and developing mitigation measures. Importantly, these consultations are guided by a systematic approach of LVIA. In this manner, the significance of the landscape and visual impact could be quantified, be compared with the variations of other environmental impacts (e.g., air pollution emissions), and the tradeoffs between all the environmental concerns can be well understood. In addition, the means of public consultation employed to visualize the project design and mitigation measures also ensured that the feedback from the public is more directed towards the specific issues that require public views, in other words, more of relevance for the EA consultant in reaching and revisiting the findings and proposals of mitigation measures in the EA process. 
In a nutshell, a successful LVIA is a reflection of the integration of project design and EA process driven by a comprehensive regulatory system and a well-designed contractual arrangement that ensures the accountability of the project proponent, and extensive consultation process through the assessment supplemented by a solid evaluation methodology.  
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