
BENEFICIAL USE FOR SUSTAINABLE 

WATERBORNE TRANSPORT  

INFRASTRUCTURE PROJECTS 

EnviCom Working Group Report N° 214 – 2023 



 

 

 

 

 

 

 

 

 

PIANC REPORT N° 214 
ENVIRONMENTAL COMMISSION 

 

 

 

 

 

April  2023 

 

BENEFICIAL USE FOR SUSTAINABLE  

WATERBORNE TRANSPORT  

INFRASTRUCTURE PROJECTS 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PIANC HQ 

Boulevard du Roi Albert II 20 B. 3 

1000 Brussels | Belgium 

 
 

http://www.pianc.org 
 

VAT BE 408-287-945 
 

ISBN 978-2-87223-024-2 
 

© All rights reserved 

PIANC has Technical Commissions concerned with inland waterways and ports 

(InCom), coastal and ocean waterways (including ports and harbours) (MarCom), 

environmental aspects (EnviCom) and sport and pleasure navigation (RecCom). 

This report has been produced by an international Working Group convened by the 

Environmental Commission (EnviCom). Members of the Working Group represent 

several countries and are acknowledged experts in their profession. 

The objective of this report is to provide information and recommendations on good 

practice. Conformity is not obligatory and engineering judgement should be used in 

its application, especially in special circumstances. This report should be seen as an 

expert  guidance and state-of-the-art on this particular subject. PIANC disclaims all 

responsibil ity in the event that this report should be presented as an official standard. 

http://www.pianc.org/


CONTENTS 

2.1 Report Objectives .................................................................................................................. 8 
2.2 Methodology .......................................................................................................................... 9 
2.3 Target Audience .................................................................................................................. 10 
2.4 Related PIANC and Non-PIANC Reports ........................................................................... 10 
2.5 Working Group Members .................................................................................................... 11 
2.6 Engagement with the Broader BU Community ................................................................ 12 
2.7 Acknowledgements ............................................................................................................. 13 
2.8 Report Structure .................................................................................................................... 13 

3.1 Defining Beneficial Use ........................................................................................................ 14 
3.2 Historical Sediment Uses ...................................................................................................... 15 
3.3 Current Regional Beneficial Use Practices ........................................................................ 18 
3.4 Beneficial Use Implementation Influence ......................................................................... 27 
3.5 Conclusions ........................................................................................................................... 31 

4.1 Circularity .............................................................................................................................. 36 
4.2 Climate Change Adaptation and Mitigation .................................................................. 38 
4.3 Biodiversity ............................................................................................................................. 39 
4.4 Working with Nature ............................................................................................................. 42 
4.5 Adaptive Management ...................................................................................................... 44 
4.6 Stakeholders .......................................................................................................................... 45 
4.7 Ecosystem Services .............................................................................................................. 48 
4.8 Conclusions ........................................................................................................................... 51 

5.1 Perspectives from the Beneficial Use Community ............................................................ 52 
5.2 Economic: Reducing and Redefining Cost ...................................................................... 53 

Opportunities to Reduce BU Costs................................................................................ 54 
Redefining BU Costs ........................................................................................................ 55 
Connecting Supply and Demand ................................................................................ 57 

5.3 Governance: Improving Rules, Norms, and Regulations Governing Sediment Use .... 59 
Proactive Stakeholder Engagement and Integrated System-Based asset 

Management ............................................................................................................................... 59 
Environmental Regulations .............................................................................................. 62 
Towards Risk-Based Legislation ...................................................................................... 65 

5.4 Environmental: Managing Ecological Impacts of Sediment Use ................................... 65 
Innovative Technologies for Managing Sediment ...................................................... 66 

5.5 Conclusions ........................................................................................................................... 71 

6.1 Focus on Value Creation and Ecosystem Services .......................................................... 73 
6.2 From Waste to Resource for All ........................................................................................... 74 
6.3 Low-Risk and Technically Sound Solutions ......................................................................... 75 
6.4 Vision Toward Sustainable Beneficial Use .......................................................................... 76 

APPENDICES 

Appendix A: Terms of Reference  

Appendix B: Annotated Bibliography   

Appendix C: Workshop and Survey Outcomes 



TABLES 

Table 1: Working Group members and report contributors 

Table 2: Comparison of attempts to categorise beneficial use alternatives by previous 

efforts 

FIGURES

Figure 1: Overview of the large dams and reservoirs in 2003 and reduction of sediment flux 

to the coastal zone  

Figure 2: Google Earth images of the Mississippi Delta area in 1984 and 2021  

Figure 3: Schematic of a diked system versus a undiked floodplain 

Figure 4: Boston, MA, US fill from ca. 1630 to 1995 

Figure 5: 1963-2018 United States dredging volumes 

Figure 6: Dredging placement for USACE navigation dredging from 1998-2017 

Figure 7: Stakeholder influences on beneficial use projects 

Figure 8: Sustainability framework 

Figure 9: Beneficial use influencers 

Figure 10: BU contributions to UN SDGs 

Figure 11: An Illustration of the adaptive management cycle 

Figure 12: WG 214 Survey results, where over 100 respondents ranked different potential 

barriers to sediment BU 

EXHIBITS 

Exhibit 1: Port of Brisbane Land Reclamation  

Exhibit 2: Tokyo Haneda Airport Sediment Use  

Exhibit 3: Tuas Terminal Phase II: Making ‘Unsuitables’ Suitable  

Exhibit 4: A Tool to Quantify the Circularity of Dredged Sediment Projects 

Exhibit 5: Reducing Climate Impacts on the Lower Atchafalaya River, Louisiana (US) 

Exhibit 6: Monitoring Beneficial Use Success – Drake Wilson Island, Apalachicola Bay, Florida, 

US 

Exhibit 7: WwN: Salt Marsh Development with a Mud Motor 

Exhibit 8: Pilot Project: Raising Agricultural Land 

Exhibit 9: A Framework for Embedding Consideration of BU into Sediment Management 

[PIANC WG 195, 2021] 

Exhibit 10:  Assessment of Ecosystem Services at Prins Hendrik Zanddijk 

Exhibit 11: Technical and Economic Results of Producing Dike Clay from Ripening Salty 

Dredged Sediment  

Exhibit 12: Marker Wadden: Nature Development in an Ecologically Poor Shallow Lake 

Exhibit 13: Seven Mile Island Innovation Laboratory, New Jersey Coast, US: Transforming 

Practice from Dredged Material as Waste to Dredged Material as a Resource 

Exhibit 14: PCB-Contaminated Sediment BU at the Lower Fox River Superfund Site, Wisconsin, US 

Exhibit 15: Sediment Solidification/Stabilisation in Finland  

Exhibit 16: Phytoremediation Case Study  

Exhibit 17: UNEP (2022) Report on Sand and Sustainability 

Exhibit 18: Establishing a Regional Programme to Manage Dredged Sediment in the Solent  

Exhibit 19: Sustainable Dredging and Sediment Beneficial Use at the Port of Kokkola, Finland 

Exhibit 20: Fehmarn Belt: Nature Compensation while Building an 18-km Tunnel 



 

 

ACRONYMS AND ABBREVIATIONS  

Baltic Marine Environment Protection Commission, Helsinki Commission   HELCOM 

Before the Common Era     BCE 

Beneficial Use     BU 

Beneficial Use of Dredge Sediment      BUDS 

Building with Nature      BwN 

Central Dredging Association      CEDA 

Circular Economy Action Plan      CEAP 

Confined Aquatic Disposal      CAD 

Confined Disposal Facility      CDF 

early contractor involvement      ECI 

Engineering with Nature®      EWN® 

Foundation for Applied Water Research for the Dutch Regional Water Authorities STOWA 

Great Lakes Dredging Team     GLDT 

Greenhouse Gas      GHG 

International Union for Conservation of Nature     IUCN 

London Convention and Protocol      LC/LP 

Long Term Maintenance Dredge Management Plans      LMDMPs 

Mechanical Treatment of Harbour Sediments     METHA 

National Assessment Guidelines for Dredging      NAGD 

Natural and Nature Based Features      NNBF 

Nature-based Solutions      NBS 

New Jersey Department of Environmental Protection      NJDEP 

New Jersey Department of Transportation      NJDOT 

Non-Governmental Organization      NGO 

Not In My Backyard     NIMBY 

Oslo Paris Agreement      OSPAR 

polyfluoroalkyl substances      PFAS 

Seven Mile Island Innovation Laboratory      SMIIL 

Sustainable Development Goals      SDGs 

United Nations      UN 

United Nations Educational, Scientific and Cultural Organization    UNESCO 

United States Army Corps of Engineers      USACE 

United States Environmental Protection Agency      USEPA 

Verbetering Landbouwgronden door Ophoging met slib uit de Eems-Dollard  VLOED 

Water Framework Directive      WFD 

Western Dredging Association      WEDA 

Working with Nature      WwN 

World Association for Waterborne Transport Infrastructure      PIANC 

 


