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1. Background :

The need to address environmental issues regarding impacts from vessels has become a necessity in evaluating, designing and operating our waterways. To minimize potential impacts, enhance environmental opportunities and provide an environmentally sustainable waterway system, we must be able to identify, quantify and predict vessel effects and their potential ecological impacts. Currently, there are many issues both on our inland system and in our ports regarding impacts of vessel-generated waves, drawdown, shear stresses and propeller scour. The physical forces produced by each vessel along with projected increases in traffic volume can produce unacceptable ecological impacts. These impacts can include fish larvae mortality from propeller impact, larval stranding due to drawdown, dewatering of marsh areas adjacent to the waterway, resuspension and transport of sediments in littoral zones that support aquatic macrophytes and spawning habitats, scour and/or burial of benthic organisms, unacceptable sediment transport in sensitive side channel areas, and resuspension of contaminated sediments.

There is currently guidance in several PIANC publications regarding quantifying propeller jet velocities and ship waves; however, due to the more recent focus of studies to assess ecological impacts of vessel traffic, guidance should be expanded to include state-of-the-art methods for describing, quantifying and managing physical effects produced by vessels. This working group should consider and collaborate with ongoing working group efforts on sustainable rivers and recreation navigation and nature.

2. Objective :

The objective of the working group will be to collect, evaluate and develop a set of guidelines on methodologies available for quantifying physical effects at temporal and spatial scales pertinent to ecological endpoints and to recommend management guidelines. It is proposed that this Working Group be led by the INCOM and conducted jointly with MARCOM, RECCOM and ENVICOM.

3. Field of review :

The Working Group will focus on: 

The WG (Working Group) will only target regulatory structures such as:

1. Characterization of vessel types with particular emphasis on vessel size, hull form, speed, and propulsion characteristics in relation to forces resulting in unacceptable impacts. 

2. Review of existing literature and methodologies including current PIANC guidance and ongoing working group activities related to quantification of physical effects to include state-of-the-art methods for predicting: 

a. Shear stresses produced by the hull 

b. Velocities and shear forces produced by the propulsion system to include more vessel types both inland and deep draft 

c. Calculation of wave heights and time histories for various vessel types to include both commercial and recreational vessels 

d. Quantification of drawdown both adjacent to vessel and in areas adjacent to the channel such as marsh areas and side channels 

e. Propagation of stern wave and potential 

f. Other effects such as mixing of the water column during vessel passage 

3. Identification of ecological endpoints such as fish larvae mortality, adult fish population effects, desirable habitat characterization, effects of light extinction on plant growth, scour or burial of critical benthic habitats such as mussel beds. 

4. Characterization of physical effects as needed for inputs to ecological models and to evaluate biological impacts. For example, time-history sediment resuspension data to relate to light extinction, time history of vessel-induced shear stresses on bed sediments to determine cumulative effects of passing vessels on aquatic habitats, propeller velocities to determine methods for capping contaminated bed sediments. 

5. Identify and discuss potential mitigation measures such as optimization of vessel speed, navigation channel proximity to sensitive areas, structural enhancements to protect critical habitat areas. 

6. Identify research needed in this area

4. Products :

The working group will provide the following: 

1. A set of milestones will be set and approved by the participating Commissions following the first working group meeting 

2. Work group findings will be documented in a report(s) summarizing case studies, pertinent literature, important quantifiable vessel effects, existing assessment methods and preferred guidance, recommendations for mitigation alternatives, and recommendations for further research. 

3. Findings of the Working Group should be provided and/or presented to the participating committees for review prior to publication 

4. The working group should host a workshop or seminar to present findings. Working group members are encouraged to transfer this technology to their respective countries and professional organizations 

