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INTRODUCTION:  
The purpose of this Staff Report is to inform the Commission about the 
completion of the Commission-funded study to assess the feasibility of shore-
based ballast water reception and treatment facilities to meet California’s interim 
ballast water discharge performance standards.  
 

BACKGROUND:  
In coastal and estuarine environments, the ballast water of commercial vessels 
has long been recognized as one of the most important mechanisms, or 
“vectors,” through which nonindigenous species (NIS) are moved to new 
locations throughout the world. Ballast water is used as a balancing and weight 
distribution tool necessary for the navigation, stability, and propulsion of large 
seagoing ships. Vessels may take on, discharge, or redistribute ballast water 
during cargo loading and unloading, as they encounter rough seas or as they 
transit through shallow waterways. Typically, a vessel takes on ballast water after 
cargo is unloaded in one port to compensate for the weight imbalance and will 
later discharge that ballast water when cargo is loaded in another port. This 
transfer of ballast water from “source” to “destination” ports results in the daily 
movement of thousands of species throughout the globe. Once established, NIS 
can cause significant environmental, economic, and human health impacts. One 
estimate suggests that invasive species are responsible for $120 billion in losses 
and damages annually in the United States (Pimental et al. 2005).  
 
In recognition of the threat from species introductions to California’s waters, the 
Marine Invasive Species Act mandated the Commission to recommend to the 
Legislature performance standards for the discharge of ballast water. (Pub. 
Resources Code, § 71204.9.) In 2006, the Legislature acted on the 
Commission’s recommendations and passed the Coastal Ecosystems Protection 
Act (Stats. 2006, ch. 292), directing the Commission to adopt the recommended 
performance standards and implementation schedule in regulation. Performance 
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standards regulations were adopted in 2007 and will be implemented beginning 
on January 1, 2020. 
 
Pursuant to Public Resources Code section 71204.3, vessels may comply with 
the performance standards through retention of all ballast water on board the 
vessel, the use of alternative, environmentally sound methods of ballast water 
management (e.g., shipboard ballast water treatment systems), or discharge of 
ballast water to a reception facility approved by the Commission. Although the 
discharge of ballast water to shore-based reception facilities is an authorized 
method for vessels to comply with California’s performance standards, there are 
currently no operational ballast water reception facilities in California (or 
anywhere else in the United States).  
 
While previous research on the feasibility of shore-based ballast water treatment 
has found encouraging potential for such facilities, these studies have been 
limited in scope, generally focusing on only one particular port or place or 
containing only a coarse level of analysis. Therefore, additional research was 
necessary to focus in detail on the potential for shore-based ballast water 
treatment to meet the needs of vessels operating in California that will be 
required to meet California’s performance standards for the discharge of ballast 
water. 
 
The Commission is mandated to:  

. . . . identify and conduct any other research determined necessary 
to carry out the requirements of this division. The research may 
relate to the transport and release of nonindigenous species by 
vessels, the methods of sampling and monitoring of the 
nonindigenous species transported or released by vessels, the rate 
or risk of release or establishment of nonindigenous species in the 
waters of the state and resulting impacts, and the means by which 
to reduce or eliminate a release or establishment . . . .  (Pub. 
Resources Code, § 71213.) 

To meet the mandates in the Marine Invasive Species Act, staff, in consultation 
with a technology advisory group, determined that the information gap regarding 
shore-based ballast water treatment in California had to be addressed. Given the 
scope of the issue and the importance of the findings to the regulated community 
and concerned stakeholders, it was recommended that the study be managed by 
an independent, third party. Therefore, staff reviewed and consulted with multiple 
research organizations and joint powers authorities to select the most qualified 
project manager.  
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At its June 21, 2013 meeting, the Commission approved funding for the Delta 
Stewardship Council to manage the shore-based ballast water feasibility study 
(Item C93, June 21, 2013). The release of funds was contingent upon the 
Commission approving the budget of the contractor selected by the Delta 
Stewardship Council. The Delta Stewardship Council released a Request for 
Proposals (RFP) for the shore-based ballast water feasibility study on May 29, 
2014, and, on August 5, 2014, the Delta Stewardship Council notified 
Commission staff that it had selected the Glosten Associates (Glosten) for the 
contract.  
 
On August 18, 2014, Bracewell Engineering, Inc., (one of the applicants for the 
RFP) challenged the Delta Stewardship Council’s selection of Glosten to conduct 
the study through a bid protest. After review by the Department of General 
Services and the Delta Stewardship Council, the bid protest was dismissed. The 
Commission approved the budget submitted by Glosten at its December 17, 
2014 Commission meeting (Item C60, December 17, 2014). The Commission did 
not receive any comments from Bracewell Engineering or associated parties 
regarding the approval of Glosten’s budget prior to or during the Commission 
meeting. Soon thereafter, Glosten commenced work on the study.  
 
On September 3, 2015, Bracewell Engineering, Inc., and the Center for Research 
on Aquatic Bioinvasions filed a complaint against the Department of General 
Services and the Delta Stewardship Council alleging that the Delta Stewardship 
Council had improperly and unlawfully awarded the contract to Glosten. The 
court denied the petitioners’ request for a temporary restraining order to stop the 
study, but defending this lawsuit led to some delay and additional costs in the 
preparation of the study.  
 
The final study was presented to Commission staff on April 13, 2018.  

 
CONTENTS OF THE STUDY: 

The Summary Report (Task 15a) for the “Feasibility Study of Shore-Based 
Ballast Water Reception and Treatment Facilities in California” is presented as 
Exhibit A. The entire report, including the Summary Report and reports for Tasks 
1-13, can be found at http://deltacouncil.ca.gov/events/feasibility-study-shore-
based-ballast-water-reception-and-treatment-facilities-california-1. 

 
CONCLUSION AND FUTURE ACTIONS: 

The Commission must submit an assessment of available ballast water treatment 
technologies to the Legislature at least 18 months prior to the implementation of 
the California interim ballast water discharge performance standards, beginning 
on January 1, 2020. (Pub. Resources Code, § 71205.3.) The contents of the 
“Feasibility Study of Shore-Based Ballast Water Reception and Treatment 

http://archives.slc.ca.gov/Meeting_Summaries/2013_Documents/06-21-13/Items_and_Exhibits/93.pdf
http://archives.slc.ca.gov/Meeting_Summaries/2014_Documents/12-17-14/Items_and_exhibits/C60.pdf
http://deltacouncil.ca.gov/events/feasibility-study-shore-based-ballast-water-reception-and-treatment-facilities-california-1
http://deltacouncil.ca.gov/events/feasibility-study-shore-based-ballast-water-reception-and-treatment-facilities-california-1
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Facilities in California” will be incorporated into the Commission’s report and will 
help guide the conclusions and recommendations. Staff expects to bring the 
ballast water treatment technology assessment report to the Commission for 
consideration in the latter half of 2018.  

 
EXHIBIT: 

A. Shore-Based Ballast Water Treatment in California. Task 15a: Summary 
Report 

 



EXHIBIT A    



 
  





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






  
  





    

  





 












 





  
  





 


 


 


 


 


 


 


 


 



































  
  

























































  
  































 



 



 


 

 

 



 

 

 

 

 



 

 



 

 





  
  





























































  
  




























 





 


 



 





 








 





  
  



 

 

 

 















 

 






 


 



 

 


 

 

 





 


 


 

 





 





  
  











 

 

 

 

 


 

 




















 


 



 


 

 


 

 

 

 

 



 





  
  



 













 


 


 












 



 



 


 




 






  
  









 


 
 





  
  



 




















  










 








 







 








 






















  
  






 











 





 











  
  





 



 






 

 



















































  
  



 





























































































 



















  
  












 









 

 






   

   

   

   

   

   



 





  
  



 







 

 























































































  
  



 













































































 















  
  



 


 


 

 

 


 




 



 





  
  



 















 















































  
  



 
















 

   

   

   

   

   

   

   



 












 






 


 






  
  



 


 



 



 

















 
















 












  
  








 


 




 








 






















 


  

 


  







  

 



  










  



 





  
  



 












































  
  















 









 





 

 

 

 

 

























  
  



































 



 





















































































  
  




























 





  

  

  

  

  

  

  

  

  



  

  

  

  

  



  

  

  



  

  





  
  







  

  

  



  





  

  

  

  

  



  

  

  

  



  

  

  

  
















 










  
  





 












 







 



   

   

    

    

    

    

    

    

 

   

   

   

   





  
  












 



















  
  



 






















 

    

    

    

    

    

    

    

    

    

    


















 


















  
  















 

 













 

 















 





















  
  






 


 

 





































  
  













 


 


























    

    

    

    

    

    

    

 











  
  







 

























 









 



 


 











  
  






 








 

  

  

  

  

  

  

  

  




 









  

  

  

  

  

  

  

















  
  


















 






















  
  







 





  
  



 


































 










  
  



 

 




























































 








 





























































        

        

        



 










  
  



 

   

   

   

   

   

   

   

   

   

   

   

   



 







 

 



























      





      




 












  
  



 



 























       

 




     




      

       

       









 







 











 














  
  
























 





    

     


      

      

     


     


      

      

      

      



 












  

     

     

     

     

     



 












  
  



 





 




 




 

























  
  



 
















 


 



 





 














  
  





























 















     







  

 




 












 




















  
  


















 

 

 

 

 

 









 















  
  





 









































  
  







 

   

   

   

   

   

   

   

   

   

   

   

   









 




 




















 


   

 


   

     

     

 


   

     

     












  
  



















 




 


 


 



 










 

 

 

 

 

 









  
  















 

 

 
























 







 


 


 





 





  
  












































  
  





 

 





  
  



































































  
  


































































  
  






 


























































  
  
































































  
  



















































  
  



 

 





  
  


























































 
  

 




  





 





  

  

 





 









 











  

 





  





 





  

  

  





  

  

  

  

  

  

  

  

  



 











 





Contractor shall assess retrofitting of existing vessels and outfitting of new vessels to allow discharge of ballast water through vessel-to-shore connections.  
The transfer of ballast water to shore facilities faces several practical challenges: ballast water pumps on board the marine vessels typically do not have 
adequate lift to move the ballast water up to the main deck; the ballast water tends to be moved during the cargo loading period; and the ballast water flow 
rates may require large piping that are not easily located. Further, such connections require hoses or articulated piping systems that can handle vessel 
motions and tidal changes when connected to another marine vessel or to shore.

Contractor shall identify, summarize, and assess retrofitting of ports and wharves needed for receiving ballast water from the following vessel types that call 
on California and that will need to transfer to on-site reception and treatment facilities, taking into account the need to minimize the disruption of normal port 
and vessel operations: automobile carriers, bulk carriers, container ships, passenger cruise ships, tank ships, and articulated tug-barges.. 
The contractor shall identify and summarize the available methods of transferring ballast water from marine vessels to shore-based or marine vessel-based 
reception and/or treatment facilities.  The contractor shall identify which of these methods appears to be most feasible for the identified case studies. In some 
cases, such as Los Angeles/Long Beach, a combination of methods may be recommended. The contractor shall develop the concept of the required 
network, identify the potential impacts on port and vessel logistics, and cost the modifications.

Contractor shall assess shore-based treatment plants and facilities needed to process ballast water. Construction at California's ports of dedicated shore-
based ballast water treatment plants/facilities using the most cost-effective methods of treatment needed to meet California’s interim performance standards, 
and including the construction of water storage facilities with appropriate capacity to minimize the disruption of normal port and vessel operations and 
minimize the overall cost of treatment. In determining the most cost-effective overall approach, the study should consider on a case-by-case basis (1) 
whether it would be more cost-effective for a port or terminal that receives a small quantity of ballast water to construct storage only at the site (that is, no 
treatment plant) and periodically ship the stored ballast water to a treatment plant located elsewhere, and (2) whether it would be more cost-effective to build 
storage and/or treatment in or on a barge moored at a port or terminal rather than on land. If ballast water storage or treatment is, for any reason, not feasible 
in port areas, or if alternative options are more cost-effective, the report shall discuss alternative options for nearby storage and treatment. This analysis 
should also compare the feasibility and use of dedicated treatment facilities vs. use of existing municipal or industrial wastewater treatment systems and/or 
outfalls.

This assessment shall be closely coordinated with Task 3, port/wharves modifications, and in consideration of practical logistics to provide concepts relevant 
to the case studies. In making the assessment, the following shall be considered:

• Use of storage facilities, land or vessel based,
• Transfer of ballast water to remote locations for processing,
• Barge-based as compared to land-based facilities, and
• Use of existing versus new water treatment plants.

Following the initial assessment, the selected concept for each case study shall be developed including footprints, costs, and schedule.

Contractor shall assess applicable types of treatment technologies available for shore-based reception facilities that can meet California's interim 
performance standards and how the efficacy of such systems can be measured. Current testing guidelines and protocols have been challenged to 
definitively determine if the developed technologies have been consistently meeting the established standard. This challenge comes more sharply into focus 
when considering the California treatment standard that is significantly more stringent.

Contractor shall provide an assessment on construction of outfalls for treated ballast water discharges, and provision for disposal of solids as needed.















  

 









  

 









  

  

  





  

  





 

 

 





 









 









  

 













  

  

  





  





 





 









 









Contractor shall conduct an analysis of shipping market implications of complying with California’s interim performance standards through the use of shore-
based ballast water reception and treatment facilities with respect to the competitive environment in which vessels call at California ports (i.e. taking into 
account competition from other West Coast, Gulf Coast, east coast and international ports).

Contractor shall conduct any other analyses or findings not covered by the above tasks and related to shore-based ballast water treatment to meet 
California’s interim performance standards. Issues to be considered include reliability, adaptability, safety, ease of maintenance or repair, contingency 
planning, training and qualifications of system operators, certainty and convenience to ship operators, and the effort and cost to a regulatory agency to 
monitor and enforce the level of compliance and effectiveness.

Contractor shall provide a review and analysis report on applicable existing, environmental, water quality, and ballast water management laws (state, federal, 
international) and their regulation of the discharge of ballast water treated by shore-based facilities into receiving ports.  This analysis should include a 
review of the legal liability for vessel discharge compliance using shore-based reception and treatment facilities. The review should also include a brief 
overview of the potential for shore-based treatment facilities to handle other (non-ballast) vessel discharges.

Comparative review of potential impacts of shipboard ballast water treatment versus discharge to shore-based reception facilities versus retention of all 
ballast water onboard the vessel. Impacts shall include, but not be limited to, air quality, water quality, energy consumption, coastal land-use, port congestion 
and port operations.

Contractor shall assess the annual number of vessels that would need to discharge ballast while underway in California waters rather than at port and the 
amount of ballast water needing such discharge, and effective methods capable of minimizing or eliminating such discharge into California waters, including 
changes in equipment, use of different vessels or ports, other operational adjustments, use of barges or other vessels to receive the discharge, or other 
approaches.

Contractor shall identify the number of vessels and their ballasting characteristics.   Identify subject vessels through research on past ballast water 
discharges using the National Ballast Information Clearinghouse database and relevant current information. 

Contractor shall conduct a cost analysis of shore-based facilities versus upgrading shipboard systems as technologies or methodologies improve over time 
to meet California’s interim performance standards.  This analysis should take into account ballast water management requirements by other state, federal, 
and international agencies and regulatory bodies. Cost analysis shall include, but not be limited to, land acquisition, equipment (capital costs and operation 
and maintenance), labor, and the need to acquire relevant regulatory approvals. Costs shall be calculated on the basis of costs to the shipping industry (ship 
owners or ports) to comply, and costs to the state regulatory agencies to implement.

Contractor shall conduct an estimate of the time needed to fully implement shore-based ballast water reception and treatment facilities needed to meet 
California's interim performance standards (including land acquisition, permitting, design and construction of facilities and retrofitting of vessels) compared to 
overcoming challenges currently encountered by shipboard treatment systems that so far have been incapable of meeting California’s interim standards.
Contractor shall develop an implementation timeline. The timeline shall be delivered as a GANTT chart using MS Project.  It shall include details and major 
milestones.
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