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Golden Bear Research Center
The Center’s objectives:

• Provide an effective platform, for the research, development, 
testing and evaluation of technologies and practices that 
reduce marine vessel environmental impacts

• Advance US merchant shipping and environmental technology 
business interests

• Develop stewards of the environment through Cal Maritime 
student education, community involvement, and maritime 
business outreach



Approved USCG sub-laboratory for land 
based and shipboard BWMS type 
approval testing

Golden Bear Research 
Center



Partners/Sublabs:
• MARAD
• Moss Landing Marine Laboratories
• California State Lands Commission
• NOAA Sea Grant
• University of Washington

Golden Bear Research 
Center

• Glosten Associates

• Pacific EcoRisk

• BioVir Laboratories



GBRC Testing Facility

• Integration with ship’s ballast 
system allows for both 
shipboard and land-based 
ballast treatment testing at one 
place

• GBRC provides operations team 
and oversight of MLML science 
team and other contracted labs 



GBRC Testing Facility

• Yearly TS Golden Bear 
training cruise removes 
shipboard testing ‘ship of 
opportunity’ problem

• Allows for shipboard 
testing in different 
geographic locations



Services/Functions:

• BWTS “Plug and Play”
– One Week to Install & Commission

– Testing at 100 to 440 m3/hr

– Two Test Tanks at 432 m3 each

– Two Source Tanks at 350 m3 each

– Total 7,141 m3 capacity in 28 tanks

• BWTS Verification Testing
– USCG/IMO Land-based Guidelines

– USCG/IMO Shipboard Guidelines

– ETV Land-based Protocol

• R&D Platform
– Treatment System Stress Testing

– Filter Efficiency

– Emergency/Interim Ballast Water 
Treatment

– Compliance Monitoring Tools





GBRC Updates

• Became sub-lab to a new USCG Independent Lab (IL) 
• Prüfinstitut für Abwassertechnik GmbH (PIA)

• Panasia Glo-en Patrol
• Received USCG TA late 2018

• Envirocleanse inTank
• Received USCG TA early 2019

• Panasonic ATP-BlueSys
• USCG/IMO G8 land-based and shipboard 

testing conducted March-October 2018
• Final reports recently submitted to IL

• Currently testing 2 systems for USCG TA and IMO 
Revised G8/G9, projected completion Fall 2019





Current/Future Projects

• Portable sampling rig for collecting 
representative samples for compliance 
testing (Kevin Reynolds)

• Ballast water exchange plus treatment 
(Jonathan Thompson)

• Waste heat recovery technology
• Joint project with DOE, DOD, MARAD

• Sky Sails

• Type approval verification testing of 
indicative tools

• Shipboard commissioning/compliance 
testing

• BSc in Oceanography beginning Fall 
2020



USTS Golden Bear in 

Samoa



Updates Impacting BWMS Testing 

Facilities



Vessel Incidental Discharge Act

• Expands the definition of "living" to ensure 
that “nonviable” organisms are not 
considered to be living

• Gave USCG 180 days to update  policy on 
analysis methods

• Must consider testing methodologies that 
utilize organism grow-out MPN analysis to 
determine the number of viable organisms 
in ballast water capable of reproduction

• IMO officially accepted the use of MPN in 
July 2017



2019 Global TestNet Meeting

"To promote comparable and accurate test results on the performance 
evaluation of technologies and methodologies to control the risk of bio-
invasion and harmful species introductions by shipping, through an 
open exchange of information, transparency in methodologies and 
advancing the science of testing."



2019 Global TestNet Meeting

• Agenda focused on wide ranging topics, from:

• Update on IMO NGO status
• BWT and formation of DBPs
• Indicative analysis tool availability and TA testing
• Commissioning Tests
• Compliance Testing
• GloFouling Project Update
• In-water Cleaning Technologies

• GTN members agreed to expand membership to facilities working on 
technologies to reduce biofouling 



http://globaltestnet.org/getattachment/Home/GloBal_TestNet_
Position_Statement_BWMS_Commissioning_Feb_2019.pdf

GTN Statement on Commissioning Tests

• Recommendations include:

1. Echoed other calls for installation of 
intake sample ports

2. Uptake organism concentrations be 
higher than potential discharge 
concentrations

3. Use detailed sample analyses 
whenever possible to ensure high 
reliability of data



http://globaltestnet.org/getattachment/Discussions/GBTN
_Subsized_Protists_Position_Paper_Final_V030818.pdf

GTN Position Paper on Protist Size Revision 
for Challenge Conditions 

• Challenge conditions that only include 
the 10-50 µm protists diminishes test 
representativeness





http://globaltestnet.org/getattachment/Discussions/GBTN
_Subsized_Protists_Position_Paper_Final_V030818.pdf

GTN Position Paper on Protist Size Revision 
for Challenge Conditions 

• Challenge conditions that only include the 10-
50 µm protists diminishes test 
representativeness

• Several harmful algal species in the 3-10 µm 
range

• Limiting uptake challenge concentrations to 
10-50 µm unproductively constrains test 
facilities to meet challenge using ambient 
organisms

• Challenge conditions should be reconsidered 
and revised to 1,000 live cells 3-50 µm, 
including > 100 live cells ≥ 10 microns in 
minimum dimension on uptake
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