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•  Evaluating the mechanical and biological efficacy of ballast water 
management systems - laboratory, land-based and shipboard  

•  Facilitating the development and adoption of green ship technologies 

•  Assessing the economics of ballast water regulations, management 
and green shipping 

Independent Laboratory 



MERC Centered on the Chesapeake Bay 
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•  Diverse physical conditions for 
system testing 

•  Abundant and taxonomically diverse 
plankton 

•  Expertise and experience  

•  More than 150 known aquatic 
invasive species in the Bay 

•  Economically and politically 
important region 



MERC Mobile Test Platform 
 
•  Port of Baltimore, 5 – 12 psu 
•  Port of Norfolk, 21 – 28 psu 
•  Washington DC, 0 psu 



Sampling Approach and Volumes 



Phased Approach to Compliance Monitoring 

 
•  Reporting 
•  Inspections 
•  Measures of system performance 
•  Indirect measures of exceedance 
•  Direct measures of discharge standards  



Indirect Measures for Compliance Monitoring 
 
•  TRO/TRC sensor and analyzer evaluations 

•  Fluorometers, ATP, DNA and genetic probes as indicators 



Fluorometry for Compliance Monitoring 
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•  Photosynthetic Quantum 
Efficiency reflects ‘viability’ 
of phytoplankton 
 - Live/healthy φp	  ≈ 0.7	  
	   	  - Dead	  φp	  ≈ 0 

•  In situ fluorometers are: 
	  - Fast (instantaneous) 
 - Optical (reagent-free) 
 - Sensitive (near standards) 



Economics of Ballast Water & Green Shipping 

 1 

sustainableshipping           July 8, 2011 
Available online at SustainableShipping.com, an online news and information 

resource dedicated to marine transportation and the environment. 
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It is always worth considering the potential costs and 
related economic impacts of new environmental 
regulations affecting global shipping.  However, 
claims by some shipping industry groups that 
pending IMO ballast water regulations or a proposed 
carbon levy on bunker fuel will impose unbearable 
economic hardships on businesses and households 
around the world seem far-fetched.  Let’s take a look 
at the basic numbers. 

It is estimated that widespread compliance with IMO 
ballast water regulations will require more than 
50,000 merchant ships to install on-board ballast 
water treatment (BWT) systems at a cost of about $1 
million each.  

For a few years after implementation the IMO's tiered 
schedule of compliance deadlines could result in as 
many as 15,000 merchant ships per year installing 
BWT systems so the annual cost to the shipping 
industry during those peak years will be about $15 
billion.  

Once the existing global fleet is in compliance, of 
course, compliance costs will decline significantly to 
around $3 billion or so annually and be associated 
primarily with installation of treatment systems on 
newly built ships. 

At the same time as these IMO ballast water 
regulations are in the works, the World Bank, UNEP 
and other groups are proposing a carbon levy on 
bunker fuel with most talk about a levy of perhaps 
US$50 per tonne.   

In 2009 the global merchant fleet purchased 341.5 
million tonnes of bunker fuel at an average price of 
about $600 per tonne (total value = $204.9 billion).   

In that year a $50 per tonne carbon levy on bunker 
fuel would have increased industry-wide fuel costs by 
about $17.1 billion.  Coincidently, this increase in 
annual shipping costs is about the same as the $15 
billion increase in annual shipping costs associated 
with ships complying with IMO ballast water 
regulations during peak years. 

To put the potential economic impacts of either 
environmental initiative in perspective, let’s round 
annual costs of each to $15 billion and examine what 
that could mean to the shipping industry and to the 
exporters, importers, and businesses and households 
that rely on global trade. 

According to the Organization for Economic 
Cooperation and Development (OECD), global 
earnings by the world shipping industry in 2009 were 
about $380 billion.  This means that if a $15 billion 
increase in annual shipping costs associated with 
either compliance with ballast water regulations or a 
$50 per ton carbon levy on bunker fuel were 
absorbed fully by the shipping industry as reduced 
earnings, shipping industry earnings would decline 
by 4.5%. 

However, let’s assume instead that ship owners and 
carriers pass all of these costs on to their customers 
(exporters) in the form of higher shipping costs, and 
that exporters pass them forward to their customers 
(importers) in the form of higher priced imported 
goods.  And finally, let’s assume that importers pass 
the higher cost of imported goods along to their 
customers (the world’s businesses and consumers) in 



MERC Beyond Ballast  

• Ship Biofouling and Invasive Species 
Tolerance of fouling organisms to conditions 
found during common ocean voyages 
Methods for quantifying effectiveness of ship 
biofouling management guidelines 

 

• Ship Alternative Fuels 
Analysis of alternative fuels for  
coastal support vessels 
Alternative fuels and exhaust emissions  



Solar and Wind Power for Ports  

• MERC Mobile Test Platform 
Need for uninterrupted power 
Need for power when not connected to shore 

 

 
 
• Provide estimate of power potential 

in Port of Baltimore 
Estimates of daily, monthly and       
seasonal potentials per unit area 
Extrapolated to port-wide potential 



MERC Port Discharge Database 
•  A resource for vessel operators, crew and ports 
•  Up-to-date, searchable and map-based regulatory information 
•  Prevent unnecessary and unintentional infractions and 

environmental degradation  

!
Oily / Bilge Water Incinerator Operation 
Ballast Water Incinerator Ash 
Grey Water Hazardous Waste 
Black Water / Treated 
Wastewater  

Cargo Residual / Deck Wash / 
Hull Cleaning / Paint Chips 

Sewage Sludge Air Emissions / Fuel Restrictions 
Food Waste  Ozone Depleting Compounds 
General Garbage Other 



MARAD Office of Environment 
• Ballast Water/Invasive Species  

 Test platforms and demonstration projects 
Policy/reg development (Domestic/IMO/ISO) 

• Air Emissions/Energy  
Alt fuels & vessel repowering demonstrations 
Modeling 
Policy/reg development (Domestic/IMO) 

•  Vessel Recycling  

•  Environmental Management Systems & Green Objectives 

•  Environmental Planning (port infrastructure projects) 

• NEPA  

• Other Agency Support 
 



MARAD Office of Environment 

•  Port and vessel air emissions and energy 
•  Two fuels show promise for maritime application 

LNG – Feasibility Study identifying challenges (engineering, 
infrastructure, cost, public perception) and public benefits  
Biofuels – Algal-based “Drop-in Fuels” evaluations aboard MARAD 
school ship found significant reduction on SOx, NOx and CO2 when 
compared with pure ultra low sulfur diesel 



MARAD Environmental Innovation Program 
• A developing approach to better address maritime community 

needs  
•  Stakeholder driven: ports, lines, technology developers/

providers, and regulatory agencies  
•  Focus on the transition of priority innovations into operations 



•  As we formulate our research priorities, we would like your input. 

•  What are your current and most pressing environmental concerns?  

•  What do you perceive as emerging issues? 

•  Where can we help? 

•  How can we best to engage ports? 

MERC and MARAD 
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