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Vessel Biofouling Ballast Water Discharge

Ballast water and vessel biofouling is associated with 78% of marine invertebrate and algae 
alien species established Hawai’i (Eldredge and Carlton 2009, Davidson et al., 2014) 2

Presenter
Presentation Notes
What we found through a relatively recent study was that 80% of the alien marine species established in HI were actually brought over by BF and BW vectors of transferThis makes it the top two entry points of aquatic alien species



Fishing Vessels and Small Boats Also Responsible for 
Marine Alien Introductions and Intra/Inter Island Transport
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[L 2000, c 134, pt of §2]
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Hawaii State Ballast Water Risk Assessment 

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? (Hawaii Administrative Rules | 

Chapter 13-76)

 Primary assessment 
 Pre-border ballast water report submitted 24 hours 

before vessel arrival 

 Secondary assessment
 Onboard verification of documentation and system 

logs 

 Tertiary assessment
 Ballast water and sediment sampling to ensure 

compliance with effluent standards 
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Presenter
Presentation Notes
Under the same administrative Rules, we also require vessels to submit a “Ballast Water Management Report” 24 hours prior to their arrival in any Hawaiian port. Seen on the left, the State’s ballast water management report provides us information that allows us to preform a primary assessment to review and assess possible risks… which I will explain in later slides. 



RISK MATRIX (GENERAL RISK)

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance Improvements| Questions? 

Reporting 
Form 
Compliance

5 points 
Form not 

submitted to 
DLNR

4 points 
Ballast water 

information was 
incomplete 

3 points
NBIC and DLNR 

data did not 
match

2 points
Form was not 
submitted 24 
hours prior to 

arrival 

1 point
Vessel 

information was 
incomplete or 

inaccurate

0 points
Ballast Water 

form was 
submitted on time 

and accurate

“Flagged” 
Vessels

5 Points
Vessel was added to “flagged” list due to; 

multiple forms incomplete/late, hasn’t submitted 
reporting forms to DLNR or has not been 

responsive to DLNR email requests for inquiry

0 Points
Vessel was not added to “flagged” list 

Discharging 
Ballast

10 Points
Vessel is discharging ballast water into Hawaii 

State waters

0 Points
Vessel is retaining ballast water or does not have ballast water 

on board

Maximum Points (Highest Risk)                                                    Least Points (Lowest Risk)

Total of 20 points
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RISK MATRIX (TANK RISK)

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance Improvements| Questions? 

Management 
System

2 Points
Tank was untreated and will be discharged into 

Hawaiian waters

0 Points
Vessel is retaining ballast water or does not have ballast 

water on board

Maximum Points (Highest Risk)                                                    Least Points (Lowest Risk)

Analyzes up to 20 tanks for a total of 80 points

Tank Volume .5 Points
Tank volume is over 1,000 cubic 

meters 

.2 Points
Tank volume is between 100-1,000 

cubic meters

0 Points
Tank volume less then 100 cubic 

meters(Shapoori & Gholami, 2014)

Tank Storage 
Time

.5 Points
Tank storage time was less then 5 days

0 Points
Tank storage time was longer then 5 days

(Shapoori & Gholami, 2014)

Tank Water 
Source

1Points
Ballast water was obtained from a “high risk area”

0 Points
Ballast water was not obtained from a “high risk area”

(Davidson et al., 2014)
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Where Are Commercial Ships Arriving?

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? 

628
144

89

48

42

46

18

Total Arrivals in 2018=1021 vessels
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Volume of Ballast Water Discharged by Port

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? 

155,679
Metric Tons

128,669
Metric Tons

Unspecified
25,820

Metric Tons

Pearl Harbor
5,812
Metric Tons

198
Metric Tons

Total Ballast Water Discharge= 316,178 Metric Tons
10Olympic sized pool volume is 2500 Metric Tons



Vessel Arrivals by Ship Type

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? 
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Ship Departure Locations Prior to Hawaii
Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? 

Total number of vessel arrivals = 1029

Presenter
Presentation Notes
This graph also shows arrivals reported but shows arrivals based on where vessels listed as their prior port. The prior ports were then split into regions to simplify the distribution for the graph.
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Hawaii State Ballast Water Risk Assessment 

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? (Hawaii Administrative Rules | 

Chapter 13-76)

 Primary assessment 
 Pre-border ballast water report submitted 24 hours 

before vessel arrival 

 Secondary assessment
 Onboard verification of documentation and system 

logs 

 Tertiary assessment
 Ballast water and sediment sampling to ensure 

compliance with effluent standards 
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Presentation Notes
Under the same administrative Rules, we also require vessels to submit a “Ballast Water Management Report” 24 hours prior to their arrival in any Hawaiian port. Seen on the left, the State’s ballast water management report provides us information that allows us to preform a primary assessment to review and assess possible risks… which I will explain in later slides. 



Hawaii State Ballast Water Risk Assessment 

Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis |Compliance 
Improvements| Questions? (Hawaii Administrative Rules | 

Chapter 13-76)

 Primary assessment 
 Pre-border ballast water report submitted 24 hours 

before vessel arrival 

 Secondary assessment
 Onboard verification of documentation and system 

logs 

 Tertiary assessment
 Ballast water and sediment sampling to ensure 
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Presenter
Presentation Notes
Under the same administrative Rules, we also require vessels to submit a “Ballast Water Management Report” 24 hours prior to their arrival in any Hawaiian port. Seen on the left, the State’s ballast water management report provides us information that allows us to preform a primary assessment to review and assess possible risks… which I will explain in later slides. 















Hawai`i In-water cleaning (IWC) report
Zabin et al, 2017

• ~100 coastwise and foreign large vessels (commercial, military, 
yachts, fishing)  vessels were cleaned in Hawai`i 2015

• Tools used include abrasive and non-abrasive; no IWCC tools were 
used

22



Hawaii Department of 
Health (DOH)

Clean Water Branch

Hawaii Department of 
Transportation (DOT)

Harbors Division

Hawaii Department of Land and 
Natural  Resources (DLNR)
Division of Aquatic Resources

HRS – Hawai`i Revised Statutes   HAR – Hawai`i Administrative Rules

HRS 187A-32
HAR Ch13-76

HRS Ch. 342D HRS 266-1
HAR Ch. 11-54 HAR Ch 19-42-15
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Presenter
Presentation Notes
DOH, Clean water branch regulates water quality in harbors and other locations and they issue permits to vessels for incidental discharges in the EPA Vessel General Permit including hull husbandry effluentDOT is in charge of vessel berthing operations and saftey in Commercial harborsAnd At the moment, vessel operators do not need to seek DLNR’s approval, though it is recommended to assure minimization of biosecurity threats





Overlapping jurisdictions regarding In-
Water Cleaning

High level coordination need be 
taken between DOH, DOT, & DLNR 2. Develop process for approving in-water 

biofouling management operations in HI 
commercial harbors

3. Participate in ACT IWCC Testing Project and 
perform IWC system efficacy testing in Hawaii

High level coordination need be 
taken among regional, national, and 
international gov’t agencies and 
industry stakeholders

1. Develop HI State biofouling 
standards and management 
requirements
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Hawaii In-Water Cleaning Resolution (2018)



• Documentation Requirements 
Biofouling Management Plan

• Biofouling Management 
Recordkeeping

• Vessel Operational Profile 
(destinations, lay-up periods, etc)

• NZ’s short-stay vs. long-stay vessel 
requirements

• AU’s Vessel Compliance Scheme
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1. Develop HI State biofouling standards and management requirements



• Risk Assessments
• Primary

• Biofouling reporting form 
submission

• Secondary
• Tertiary
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1. Develop HI State biofouling standards and management requirements



• Risk Assessments
• Primary
• Secondary

• Verify submitted biofouling 
documentation onboard

• Tertiary
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1. Develop HI State biofouling standards and management requirements



• Risk Assessments
• Primary
• Secondary
• Tertiary

• Ground-truth via remotely 
operated vehicle (ROV) or SCUBA
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1. Develop HI State biofouling standards and management requirements



IWC Advisory Group
conditionally 

approves 
application for 

propeller polishing

Vessel operator initiates 
application request for 

cleaning approval

Point of contact shares 
request with IWC Advisory 

Group

DLNR performs initial risk 
assessment and shares 

findings with IWC
Advisory Group

IWC Advisory Group
To request more 
information from 

applicant

Concerns to be flagged 
and discussed with IWC

Advisory Group

Vessel operator 
and/or vendor 
complies with 

request

IWC Advisory Group
denies application

Vessel operator and/or 
vendor does not comply 

with request or in a timely 
manner

2. Internal Approval Process for In-
Water Cleaning Operations in Hawaii
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3. Participate in ACT IWCC Testing Project and perform IWC system efficacy testing in Hawaii



DLNR, DAR 32
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5 (5) 4 (9) 2 (11) 0 (11)

$460K $700K $855K $904K



DLNR, DAR 34

Hawaii Aquatic Biosecurity Resolution (2019)
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5 (5) 4 (9) 2 (11) 0 (11)

$460K $700K $855K $904K



It’s a clean 
hull!



VIDA
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• Vessel Incidental Discharge Act (VIDA)
• Signed into law Dec 2019
• Transfers State’s 

regulatory/enforcement authority 
for 27 vessel incidental discharges 
(including ballast water and hull 
husbandry effluent) to EPA & USCG

• EPA to develop compliance 
standards within 2 years and USCG 
to develop enforcement 
standards/policies within following 
2 years; consultation periods TBD

• States may work in coordination 
with USCG to enforce standards
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5 (5) 4 (9) 2 (11) 0 (11)

$460K $700K $855K $904K



Region Aquatic 
NIS spp

Reference

Hawaii >350 Eldredge & Carlton
2009; Godwin and 
Bolick, in prep 2017

Continental 
US

450 Ruiz et al., 2014

New Zealand 206 Hayden et al. 2009

Australia 160 Hewitt et al., 2004

Europe 546 Gollasch, 2006

Aquatic Alien Introductions in Hawaii

40

Presenter
Presentation Notes
To start, Hawaii State possesses almost the equivalent number of aquatic non-indigenous species compared to all of the Continental US. 417 vs 450.  Through a study conducted by Smithsonian Environmental Research Center, it was estimated that up to 78% of alien aquatic algae and invertebrates species were introduced via vessel biofouling.
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44

Natural and Cultural Resources 

Presenter
Presentation Notes
And while we may never see this in Waikiki



Aquaculture Industry
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Tourism Industry 46

Presenter
Presentation Notes
Our work is incredibly important for our visitor industry, which relies on Hawaii having a clean and beautiful environment. 



Fishing industry and Recreational Fishing Community
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Strategic Plans

49



Military, federal, state agency stakeholders, commercial/recreational maritime industry, scientists, vector 
management system vendors, national/international experts

Tackling the Problem through Collaboration



Funding Sources and 
Acknowledgements
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DLNR, DAR 52

Julie.c.kuo@Hawaii.gov – HI Ballast Water and Biofouling Coordinator
(808)348-7025

Hawaii Department of Land and Natural Resources, Division of Aquatic Resources in c/o with RCUH Pacific Cooperative Studies Unit
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