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Reflection Paper on Environmental Sustainability
Pavement requires proper maintenance to prevent the problems that may emerge later, such as the high cost of repair and distress that may cause harm. Even though more priority is not given to the pavement maintenance plans, this article emphasizes the need to consider the impacts of constructions that do not receive enough attention like pavements. Most of maintenance budget expenses only focus on repairing the deteriorated sections and not the whole pavement. This does not provide a solution to the problem, and instead, it only extends the harm to the environment and society at large to high costs associated with the maintenance. Therefore, sustainability rating tools become the best alternative to help identify, explain, and evaluate the impacts of pavements that require maintenance.
This research examines the harmful impacts that can be caused by deferred pavement maintenance on both the environment and society as a whole. Regarding the environment, pavement projects involve energy consumption and emission. Most of the pavement maintenance activities involve a lot of energy consumption and emission. This can result in greenhouse gas emissions through the transportation of tools to the project sector. However, the impact on the environment can be more damaging when there are no guidelines or onsite inspection to ensure that the contractor works in line with the environmental sustainability and protection guidelines.
Sustainability is identified as the techniques used to provide good solutions that can help minimize the negative impacts and benefits of the pavement maintenance industry. Sustainability in pavement sustainability involves the guidelines set by the Federal Highway Administration (FHWA). In 2015, FHWA established guidelines for all pavement maintenance contractors. FHWA’s guidelines explain how engineering solutions can help reduce global economic, environmental, and societal issues. For instance, FHWA created a system that required all pavement contractors to achieve engineering goals for which the pavement was constructed. Some of the conditions include preserving and restoring the surrounding ecosystems, use the resources economically, and meet the basic human needs like safety, equity, and comfort.  
Also, some of the existing engineering sustainability rating tools for pavement can be used to reduce the negative environmental impacts of pavement maintenance. This research shows that some of the rating tools are significantly missing. According to National Cooperative Highway Research Program (NCHRP) that was established under the Transportation Research Board (TRB) assessment tool for quantifying environmental sustainability in the pavement maintenance and preservation is currently missing and is urgently required. Some of the existing rating tools in engineering include Leadership in Energy and Environmental Design (LEED) from the US Green Building Council. LEED Building Operation and Maintenance (O+M) module is designed to help contractors in pavement maintenance for existing buildings or undergoing little construction.
Other sustainability tools include the Infrastructure Voluntary Evaluation Sustainability Tool (INVEST) created by FHWA with four modules to help in the evaluation of the sustainability of the agency’s operations, processes, and procedures. This tool can help contractors evaluate the pavement maintenance for its management and planning. INVEST tool can also be applied to newly constructed pavements or reconstruction.
Sustainable Transportation Analysis and Rating System (STARS) is another tool that can be helpful in evaluating the need for pavement maintenance. This research shows that STARS uses a transportation project to evaluate transportation investments instead of just evaluating the project’s design and construction. Therefore, STARS is considered to be one of the most effective evaluation tools because it incorporates the idea that the use of transportation projects, in most cases, causes bigger impacts than the construction itself.
While using the evaluation tools to evaluate the sustainability of pavement maintenance, this research further suggests that one should determine the rating indicators of sustainability. Based on LEED modules, there are nine rating tools that can be used to determine the sustainability indicators. These indicators explain how sustainability in engineering can help reduce global problems, environmental, and societal issues. For example, the management tool uses indicators such as project team, budget plan, emergency dealing, maintenance schedule, projected record, work zone, and quality management indicators to help improve the project outcome as well as the effectiveness of the project implementation process. Also, regarding material tools, this research shows that engineers can use indicators like quality certification, material storage, alternative materials, and recycle materials to enhance environmental sustainability practices.
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