
Biofouling management in CA:

Chris Scianni
CSLC – Marine Invasive Species Program

Pacific Ballast Water Group
April  15, 2015 – Seattle, WA



Topics to cover
1. Recent vessel practices

2. Biofouling research

3. Proposed regulations

4. Future goals
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Topic 1: Recent Vessel Practices

Floerl and Coutts (2009)
Port of Singapore, May 2009. Images: A. Coutts, May 2009
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Great Recession Impacts on Maritime 
Shipping

Source: De Monie et al. 2011. Chapter 2 in Integrating Seaports and Trade Corridors   5



Great Recession Impacts on Maritime 
Shipping

Source: De Monie et al. 2011. Chapter 2 in Integrating Seaports and Trade Corridors   6



http://www.nytimes.com/2009/05/13/business/global/13ship.html?pagewanted=all&_r=0#

Floerl and Coutts (2009)
Port of Singapore, May 2009. Images: A. Coutts, May 2009

Prolonged Residency Periods
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http://www.nytimes.com/2009/05/13/business/global/13ship.html?pagewanted=all&_r=0


Prolonged Residency Periods

• Negatively affects coating performance
– Marine Science and Ecology, 2002. DAFF Report, Australia

– Floerl et al., 2005. Biological Invasions 7, 459-475

Floerl and Coutts (2009)
Port of Singapore, May 2009. Images: A. Coutts, May 2009 8



Prolonged Residency Periods

• Negatively affects coating performance
– Marine Science and Ecology, 2002. DAFF Report, Australia

– Floerl et al., 2005. Biological Invasions 7, 459-475

• Positive relationship: residency period and 
propagule interaction with vessel
– Coutts, 1999. Australian Maritime College, Tasmania

– Floerl and Inglis, 2005. Biological Invasions 7, 589-606

– Inglis et al., 2008. MAFBNZ  Report, New Zealand

Floerl and Coutts (2009)
Port of Singapore, May 2009. Images: A. Coutts, May 2009 9



HHRF Data: Residency Periods

Floerl and Coutts (2009)
Port of Singapore, May 2009. Images: A. Coutts, May 2009
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Prolonged Residency Periods,  10+ Days
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http://articles.latimes.com/print/2010/jul/31/business/la-fi-slow-sailing-20100731

http://www.nytimes.com/2010/02/17/business/energy-environment/17speed.html?_r=0&pagewanted=print

http://online.wsj.com/article/SB10001424127887323300404578207320544238546.html

http://www.economist.com/blogs/schumpeter/2012/08/shipping-industry/print

Traveling Speed
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• Slower speeds = greater survivorship
– Greater % cover and diversity compared to faster 

speeds
• Coutts et al. 2010a. Biofouling 26(1): 1-13

• Coutts et al. 2010b. Biofouling 26(5): 539-553

Traveling Speed
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HHRF Data: Traveling Speed
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Traveling Speed
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Traveling Speed
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Traveling Speed
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Traveling Speed
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Traveling Speed
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Traveling Speed

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

5 10 15 20 25

Fr
ac

tio
n 

of
 V

es
se

ls
 S

am
pl

ed

Average Traveling Speed (knots)

2008 2009 2010 2011 2012 2013

23

2008 median = 16 knots

2013 median = 13.75 knots
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2008 median = 21 knots

2013 median = 17.5 knots
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Great Recession Impacts on NIS 
Introduction Risk
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Recent Example: 
Port of LA – February 26, 2015
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Topic 2: Recent Biofouling Research
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G = Thruster rim
H = Grates
I   = Tunnel
J   = Propeller blades*
K  = Thruster assembly

Thruster sub-niches

*not always accessible
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A = Trailing edge
B = Bottom edge
C = Leading edge
D = Hinge gap
E  = Side face
F  = Articulation*

Rudder sub-niches

*not always accessible
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Copper Tolerance

37



Topic 3: Proposed Biofouling Management 
Regulations

• Recordkeeping and reporting
• Best preventive practices
• Targeting high-risk ships
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Proposed Biofouling Regulations: 
Recordkeeping and reporting

• Biofouling Management Plan

• Biofouling Record Book

• Hull Husbandry Reporting 
Form
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• Manage in some way
• Document management 

actions

Proposed Biofouling Regulations: 
Biofouling Management – Niche Areas
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Proposed Biofouling Regulations: 
Biofouling Management - Hulls

• Codify best preventive 
practices:
– Anti-fouling or foul-release 

coatings  within effective 
lifespan

• If not using best preventive 
practices, 5% cover threshold

41



• Biofouling above 15% cover
– Excessive drag, fuel, emissions
– Greater risk of NIS introduction 

• Hints at ineffective planning 
and/or coating

• Biofouling must be reduced 
to 5% cover or less

Proposed Biofouling Regulations: 
Obviously Excessive Biofouling
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• Remaining in one location for 
45+ days

• Greater likelihood of heavy 
biofouling accumulation

• Should inspect and clean (if 
necessary) prior to arrival at 
CA
– Biofouling must be at or below 

5% cover

Floerl and Coutts (2009)
Port of Singapore, May 2009. Images: A. Coutts, May 2009

Proposed Biofouling Regulations: 
Extended Residency Periods
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• Alternatives:
– Blueprint for how to petition 

for alternative ways of 
achieving the goals of the 
regulations

• Emergency Exemptions:
– Specific criteria for exemptions 

under emergency situations

Proposed Biofouling Regulations: 
Alternatives and Emergency Exemptions
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• Publication of proposed rule [expected May 1, 2015]

• 45-day public comment period

• Public hearing
– Port of Long Beach
– Date: TBD [mid June]

• Mailing list
– Raya.Nedelcheva@slc.ca.gov
– Chris.Scianni@slc.ca.gov

• Availability of rulemaking documents
– www.slc.ca.gov
– CSLC offices – Sacramento and Long Beach

Proposed Biofouling Regulations: 
Public Rulemaking Process
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• Regulatory guidance document
– Translate regulatory language - “Cliffs Notes”
– Sample BF Management Plan and Record Book

• ROV-based Biofouling Compliance 
Assessment Protocols

Topic 4: Future Goals
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• CSU COAST (Council on Ocean Affairs, Science, 
and Technology) Internship projects
– Waterline biofouling  

– Coatings database expansion

Future Goals
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• Manuscripts for publication
– Disconnect between biofouling management for 

operational efficiency and NIS prevention purposes 
(SERC, MERC, NRL, NSWC, Univ. Waikato)

– Impacts of Great Recession on risk of introducing NIS
– Analysis of coatings used for vessels arriving at CA

Future Goals
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• Continue to engage EPA, CA State Water Board, 
CA Regional Water Boards, and CA ports on 
responsible in-water cleaning (recapture and 
treatment)

Future Goals

***No Endorsement implied***
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• Biofouling Research
– Copper tolerance 

• Inter- and intra-specific 
variability

• Vessel traffic
• Background pollution (Cu)
• Facilitates successful transfer

– Stationary periods and 
biofouling development

Future Goals

Stationary time

%
 c
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- Port
- Coating type
- Season 50



Thank You
chris.scianni@slc.ca.gov

mailto:chris.scianni@slc.ca.gov
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