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1. Reported Data

2. Propagule Pressure

3. Ballast Water Discharged 

4. Wetted Surface Area

5. Risk Assessment -PPP

• Different levels of risk assessment

• Risk scores

6. Questions

Outline
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1. Data from reported forms

• Last dry dock date

• Antifouling coatings

• Speed

• Freshwater transits

• Extended residency times

Ballast water events per tank
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2. Propagule Pressure
Frequency

Diversity

Abundance 

Non-native region

of organisms

Biofouling

Ballast Water
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Lands Commission

1. Reported Data

2. Propagule Pressure

3. Ballast Water Discharges  

4. Wetted Surface Area (Biofouling proxy)

5. Risk Assessment -PPP

• Different levels of risk assessment

• BWD +WSA

6. Questions?

Outline
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3. Ballast Water-Potential Risk
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4 year data: January 2015 to December 2018



California State 
Lands Commission

3. Ballast Water-Potential Risk
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4 year data: January 2015 to December 2018
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4. Wetted Surface Area-Potential Risk
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~85% of vessels do not 

discharge BW in CA

but ALL vessels present a 

Biofouling risk

Photos by L Penland SERC
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4. Wetted Surface Area
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• Length

• Draft

• Beam

• Bulbous bow

• Vessel type coefficients

• Correlated to Gross ton

(Van Maanen and Van Oossanen, 1988 and Miller et al., 2018)
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4. Wetted Surface Area
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4 year data: January 2015 to December 2018
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4. Wetted Surface Area in California
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Niche Area- Hot spots
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Photo by L. Penland-SERC

Photo by L. Penland-SERC
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Relative Potential Risk

13(Standardized data to compare relative pressure)
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5. Potential Propagule Pressure (PPP)
Different Levels of Risk Assessment 
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Pre-Arrival 

Assessment
• Using best available 

proxies (BW and BF)

• Observed patterns 

(Vessel type)

• Efficient use of resources

Weighted Risk 

Assessment
Multiple factors:

• Ballast water source

• Management strategy

• Vessel profile (speed)

• Anti-fouling coatings

• Residency time

Direct Assessment
• Water samples

• Hull surveys
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Direct 

Assessment
• Water samples
• Hull surveys
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Weighted Risk 

Assessment
Multiple factors:
• Ballast Water source
• Management strategy
• Vessel profile
• Anti-fouling Coatings matching 

profile
• Residency timePre-Arrival 

Assessment
• Observed patterns 

• Using best available 

proxies (BWD and WSA)

Different Levels of Risk Assessment 
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Pre-Arrival Risk Assessment 
Relative combined risk based on observed vessel type patterns
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Vessel Type
Average 

BWD (MMT)
Relative 

BWD rank

Bulk 0.00580 7

Tank 0.00197 6

Unmanned Barge 0.00105 5

General 0.00060 4

Passenger 0.00035 3

Container 0.00011 2

Auto 0.00004 1
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Vessel Type
Average 

BWD 
(MMT)

Relative 
BWD rank

Bulk 0.00580 7
Tank 0.00197 6
Unmanned Barge 0.00105 5
General 0.00060 4
Passenger 0.00035 3
Container 0.00011 2
Auto 0.00004 1

Vessel Type
Average 

WSA (m2)
Relative 

WSA rank

Container 14929.02 7

Tank 12919.97 6

Passenger 9671.39 5

Bulk 9152.14 4

Auto 6762.18 3

General 6441.68 2

Unmanned 
Barge 4027.59 1

Pre-Arrival Risk Assessment 
Relative combined risk based on observed vessel type patterns
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Vessel Type
Average 

WSA (m2)

Relative 
WSA 
rank

Average 
BWD 

(MMT)

Relative 
BWD 
rank

Risk score

Tank 12919.97 6 0.00197 6 12

Bulk 9152.14 4 0.00580 7 11

Container 14929.02 7 0.00011 2 9

Passenger 9671.39 5 0.00035 3 8

Unm. Barge 4027.59 1 0.00105 5 6

General 6441.68 2 0.00060 4 6

Auto 6762.18 3 0.00004 1 4

High 
Risk

Medium 
Risk

Low 
Risk

Pre-Arrival Risk Assessment 
Relative combined risk based on observed vessel type patterns
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Combined Pre-Arrival Risk Assessment
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Direct 

Assessment
• Water samples

• Hull surveys

• Data analysis

Potential Propagule Pressure (PPP)
Different Levels of Risk Assessment 
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Pre-Arrival 

Assessment
• Observed patterns 

(BWD and WSA)

Weighted Risk 

Assessment
• Multiple factors 
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• Long 

residency 

times

• Age of 

coatings

• Low speed

• Freshwater transits
• Cleaning
• MGPS
• *Antifouling coatings 

matching profile

• Volume
• BW source

• Environmental 

match 

• Management 

strategy

Biofouling Weighted Risk Score (fixed / annual)

BW Weighted Risk? (different each arrival)
Best available 

parameter, 
represents 

PPP
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Potential Risk Score

Ballast Water BiofoulingCombined

BWD
(Volume 

MT)

BWD 
Score

20K-50K 5

5K-20K 4

2-5-K 3

1-2K 2

>0-1K 1

No disch. 0

BWD +BF

>5

3-4

1-2

0

BF Score (based on 
annual form, 

Weighted risk)

5

4

3

2

1

0
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Potential Risk Score

Ballast Water BiofoulingCombined
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Potential Risk Score

Ballast Water BiofoulingCombined

BW 
Discharge
(Volume 

MT)

BWD 
Score
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2-5-K 3

1-2K 2

>0-1K 1

No disch. 0
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>5
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BF Score (based 
on annual form 
AVRF, Weighted 

Risk)
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Example 1: 
• BWD= 1.5K= 2 Low
• AVRF=            4 High
• Combined:    6 High

HIGH

Example 2: 
• BWD= 5K =    4 High
• AVRF=            1 Low
• Combined:    5 High

HIGH

Example 3: 
• BWD= <1K =  1 Low
• AVRF=            3 Low
• Combined: 4 Medium

MEDIUM

Example 4: 
• BWD= 3K =  1 Low
• AVRF=          1 Low
• Combined:  2 Low

LOW

HIGH

MEDIUM

LOW
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INSPECTION - HIGH 
PRIORITY

OUTREACH

• New to CA 

• >5 years without inspection

• 1st BF arrival: vessel newly subject 

to 4.8 (Biofouling regulations)

COMPLIANCE

• Potential Violations: Early 

detection of noncompliant 

discharges (e.g. Exchange in the 

wrong location)
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Potential Propagule Pressure (PPP)
Different Levels of Risk Assessment 
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Pre-Arrival Assessment
• BWD and WSA

Weighted Risk Assessment
• Multiple factors

Photo by K. Holzer-SERC

Photo by L Penland-SERC

Direct Assessment
• Water samples –

Compliance testing

• Hull surveys – ROV 

surveys

• Data analysis/Research/ 

Regulations
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Prevention

is the

effective

method
to 

prevent
introductions

most
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THANK YOU & QUESTIONS
Lina Ceballos-Osuna

Marine Invasive Species Program -MEPD

lina.ceballos@slc.ca.gov

916.574.1864

@CAStateLands

@ceballoslina

mailto:Lina.Ceballos@slc.ca.gov

