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Abstract
Innovative approaches for environmental compliance during construction have been implemented in the Yiba Highway Project in Hubei, China. This 173 km highway presents unprecedented challenges—with its entire alignment traversing Three Gorges Geological Park and other environmentally sensitive areas. The highway entails the construction of 70 km of bridges and 61 km of tunnels. An independent environmental supervision team was engaged and empowered to monitor environmental performance of civil work contracts from pre-construction stage to the defect liability period. A compliance framework, based on the environmental requirements established by the Environmental Management Plan has been strictly enforced in all 31 work contracts along the road. This paper discusses the challenges and achievements of the environmental supervision of the Yiba project based on three years of project implementation. The paper also presents the additional systems that have been put in place to promote environmentally friendly behavior in all contractors. Finally, lessons learned from this experience for designing environmental supervision schemes are presented.
Project Background 

The World Bank-financed 173.6 km expressway will connect Yichang City and Badong County at the border of Hubei Province and Chongqing Municipality. The project includes service areas, toll plazas and buildings, seven interchanges, and 35.4 km of interconnecting roads to improve integration with the local road network.  The expressway was designed for four lanes, 80 km/hour design speeds and 24m integral subgrade width. The alignment was selected to minimize negative environmental and social impacts of the project, while the interchanges were located based on the network needs and access requirements of local road users. 

A first in China, the project adopts an innovative approach towards environmental supervision through the appointment of a separate environmental supervision consultant, instead of the usual practice of having the environment supervised under the civil works supervision team. A ‘Strategic Environmental Assessment’ (SEA) of Hubei Province’s road transport sector was undertaken (prior to project start) recommended that priority should be given to improving the effectiveness of environmental supervision of highways, especially the Yiba project. For this, two sets of guidelines were developed by the environmental supervision consultant: (i) an EMP implementation guide for contractors identifying their responsibilities and the owner’s requirements and (ii) a guide for environmental supervisors on how to undertake supervision.  These guides were supported by a training program. 
Challenges Encountered 
The Yiba Expressway is a unique project that passes through steep mountainous terrain and is located entirely within the Yangtze River Three Gorges National Geological Park. The Park boasts unique geology, ancient rocks, paleontological relics, scenic spots, Wuxia people relics, areas of geological landslides and past disasters.  Perhaps the main strategy to minimize the project’s environmental impacts, the expressway comprises 53 km of bridges and viaducts as well as 62 km of tunnels. In spite of this, building such a complex project in sensitive remote areas presented unique challenges from technical, social, and environmental perspectives. For instance, reducing geological risks required specialized studies in order to identify ways in which designs could be enhanced to reduce the risk of landslide and other geological disasters during construction and operation.
In addition, a thorough study based on the lessons learned from previous expressway projects in China had identified some common weaknesses regarding environmental protection such as uneven implementation of the EMP, unnecessary damage to the environment during construction, lack of contractor awareness, nuisances to communities during construction, and unfinished mitigation and restoration works. Several factors contributed to these problems. First, the EMP had not been customized to each projects’ specific setting; second, even when the EMP had been appropriately developed, the contractors could not review it at the time of bidding, exacerbated; third, more emphasis and priorities were been given to construction deadlines over environmental concerns, by inadequate enforcement framework in the contracts. Given the sensitivity of the Yiba highway setting, it was evident that a new approach was necessary in order to improve the environmental performance of the Yiba project.
Comprehensive Monitoring and Compliance Framework  

Therefore, an innovative compliance framework was developed and implemented to enforce environmental supervision, as well as to establish a safeguards compliance monitoring system. Right from the start, it was clear that the creation of an independent environmental supervision team and clear separation of responsibilities were the keys to the success of such a framework. 
Independent Environmental Supervision Framework
The independent compliance framework is a multi-layer mechanism which brings together various stakeholders, including the contractor’s environmental team (CET), the construction supervision engineers (CSE), the environmental supervision engineering (ESE), the environmental monitoring team, the environmental supervision consultants (ESC), as well as support from the local government and from the World Bank. The following chart is a simplified schematic of the supervision framework used on the Yiba Expressway project: 

[image: image1.png]Order

Independent Environmental
Supervision Engineer Office

Chief Supervision Engineer Office [————*»
Report
Order Report
Order

Civil Works Supervision
Engineer Office ¢

Order l T Report

Order l T Report

Construction companies

Environmental Monitoring Center





The independent environmental supervision team was engaged and empowered to monitor civil work contracts from the pre-construction stage to the defect liability period. Comprehensive surveillances are conducted with different frequencies to monitor the construction and develop an environmental working agenda for contractors. There are two reporting systems: internal and external. Internal reports are submitted weekly by the environmental supervision consultants to their supervisors and the supervisors summarize and report to the Chief of the Office once every month. External reports to the headquarters and to the World Bank are due every month and any problems with construction are reported in a timely manner.  

The Compliance Framework

A penalty system based on the definition of minor and major infringements was designed. The ESE identifies or is notified of an infringement through a community member, local government, or daily inspections. The ESE in consultation with the CSE assesses whether it is a minor or major infringement. Infringements are determined according to the following categorization table:   

	Category of Infringement
	Definition
	Remediation

	Minor Infringement
	Incident which causes temporary, but reversible damage to the environment, community property, or people.
	· Minor clean up operations;
· Minor restoration activities;
· Adjustments/eliminations to construction practices; and/or
· Compliance with EMP

	Major Infringement
	Incident where there is long-term or irreversible damage to the environment, community property, or people
	· Major clean up operations;
· Major restoration requiring engineering measures;
· Major restoration of community property; and/or
· Compensation to affected communities or persons.


For a minor infringement, the ESE establishes the required mitigation measures, and the time period, which is a maximum of two days to remedy the situation. The CSE reviews the recommendation and confirms (i) the level of infringement (minor/major); (ii) the mitigation measures; and (iii) the mitigation time period. If they do not agree, they work with the Yiba (HPMB) Management to reach mutually acceptable recommendations. Then, the contractor is informed of the infringement, the required mitigation measures, and time period for resolution. The contractor remedies the infringement in accordance with the recommendations within the agreed time period. Next, the ESE confirms the infringement is satisfactorily remedied in the time period, and informs the CSE who independently confirms. If the infringement is not remedied satisfactorily in the time period the ESE informs the CSE and the Yiba Management. HPMB immediately arranges for a separate contractor to undertake the necessary works and the cost of this is deducted from the next payment to the offending contractor.

For major infringements, the ESE immediately informs the CSE of the incident. The CSE informs the appropriate provincial authorities if appropriate. The CSE in consultation with the SES and other provincial authorities as appropriate agree on mitigation and clean up measures to be undertaken immediately by the contractor or by specialists to be procured at the contractor’s expense. To minimize environmental impacts, the restoration activities are usually completed within seven days.  The CSE applies a financial penalty, not to exceed 1 percent of the contract cost, for each major infringement, in addition to any costs associated with the infringement not borne by the contractor. The penalty and all associated costs are deducted from the contractor’s invoice for the month of the incident. If the contractor commits a second major infringement in a period of less than three months, the penalty is doubled. 
Complementary Innovations 
Additional features were added to enhance the effectiveness of the environmental compliance framework.

Focused Environmental Competition among Contractors 

In an effort to achieve long-term results and encourage voluntary participation, the Annual Green Contractor Awards Program was established to motivate contractors to keep environmental protection as well as business revenue in mind.  The Green Awards became a driving force for better performance, less non-compliance notifications, as well as a means to recognize good construction and environmental practices. The Yiba Expressway Construction Leading Office and the World Bank honored contractors who performed the best during the past year in the following fields:

· Yiba Best Environment Award: granted to the contractor with the best efforts in protecting the environment;
· Yiba Best Social Protection Award: granted to the contractor with the best efforts in protecting workers and local residents; and 

· Yiba Engineering Innovation Award: granted to the contractor with the best efforts and innovation in controlling geological and rock-soil engineering problems
All 30 contractors engage in the various sections of the project are eligible to participate in the Green Awards Program except those who have made major environmental damages.  The top 10 contractors who received the least number of violation notices from the Independent Environmental Supervision (monthly average) become the candidates and enter the competition for the awards.  The candidates then deliver a presentation to the evaluation panel (leaders from various international and domestic institutions) on their practice and experiences as well as review why they believe they should be awarded the prize. Finally, the panel announces the awards which consist of cash rewards and public recognition. The very first Yiba Green Award Ceremony took place in Xingshan on November 5,  2010.  The event was well attended with active participation from contractors and supervision engineers. 
Dissemination of Environmental Management Practices 

The Yiba Expressway project is an example of how the early dissemination of the EMP can positively impact the compliance of environmental requirements.  By distributing the EMP well before the bidding process, contractors are allowed to have a clearer understanding what is expected of them and, most importantly, they are able to account for specific work items in their bid submissions.  When the contractor is familiar with the environmental needs and potential penalties for non-compliance, it becomes more likely that the staff will fulfill environmental guidelines and requirements rather than try to maximize profit alone.  Further, early dissemination allows for adequate time to review the plans, ask questions to the owner regarding environmental compliance, and provide capacity building for specific activities.  Also, when the plan is established at the onset of the design process, it becomes easier to involve the public through media campaigns, which in turn allows locals to become another monitoring instrument.         
Illustrative Environmental Compliance Mechanism 

One of the unique features developed by the Environmental Supervision Engineering team is the use of an illustrative “flag” system, by which before and after photos of specific infringements are publicly posted along with a color coded “flag” indicating the level of success of the remediation.  This innovative feature allows the public and other contractors to visually understand their performance as well as of all contractors.  In the system, a green evaluation indicates a successful remediation, an orange evaluation is indicative of an average effort, whereas a black evaluation indicates a poor remediation effort.
Capacity Building 
Environment-Protection Trainings are essential to raise the awareness of the contractors and workers.  The Environmental Supervision Consultant (ESC) is responsible for organizing comprehensive training, training on specific topics, and meetings at the construction sites to convey knowledge on environmental protection during construction. The first priority is to take a proactive approach to preventing environmental problems from happening, rather than solving a problem.  
The ESC has developed a series of instructions during the various phases of construction, including a checklist of environmental due diligence to preemptively address issues regarding the construction and maintenance of structures as well as management of landfills and construction or worker camp waste. Clear instructions and feedbacks for contractors have made the progress of environmental protection more efficient and scientifically based. Additional environmental awareness campaigns have been developed for families living in workers’ camps 

Results on the Ground
The aforementioned innovations have had a profound impact on the success of sustaining sound environmental practices during the construction of the Yiba Expressway.  Further, the use of these mechanisms to facilitate enhanced environmental practices will help to maintain the environment within the Yangtze River Three Gorges National Geological Park.  In addition, the capacity gained by the contractors during the project will be used in future projects in China for a more efficient and environmentally friendly construction practices.  The most drastic changes to the environmental management practices include slope protection, construction of access roads, work camps, site management, and sediment control, containment of camp and construction waste, re-vegetation, as well as planning and use of drainage and disposal sites.      
Lessons Learned 

The Yiba Expressway project provided a unique opportunity to explore innovative mechanisms to improve environmental awareness, construction site practices, public involvement, and capacity building initiatives in a challenging environment.  The key lessons learned are: 
1. Independent environmental supervision team- The use of an independent environmental supervision team creates a layer within the compliance framework that focuses solely on environmental aspects of the project and allows direct communication regarding environmental issues with the Chief Supervision Engineer;  

2. Clear and comprehensive compliance framework- The compliance framework must be clear with specific definitions of penalties for non-compliance with environmental requirements;  
3. Environmental competition amongst contractors- The Green Awards Program not only motivates contractors and promoted good practices, but it also helps increases public awareness by using mass media and educational programs.   

4. Early dissemination of Environmental Management Plan- The early dissemination of the EMP provides contractors with adequate time to review and plan for environmental aspects of a road construction project prior to the bidding process and reduces the chances that they will disregard or try to hide environmental problems in an effort to maximize profit;    

5. Use of illustrative examples- Illustrative examples of good environmental practices with color coded evaluations posted in a public space are an efficient way for the project management team, local communities, and contractors to recognize construction teams who are meeting, exceeding, or not complying with the EMP;   

6. Multiple forms of capacity building- Early, often, and impromptu forms of capacity building led by the independent environmental supervision team and supported by the contractors’ environmental teams, the environmental supervision engineers, the environmental monitoring team, the local government, as well as the World Bank helps to maintain the focus on meeting the requirements of the EMP.  
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