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88 Vessel Biofouling
R

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)
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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 transfer

This 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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Hawaii Revised Statutes
TITLE 12. CONSERVATION AND
RESOURCES
187A. Aquatic Resources
187A-32 Alien aquatic organisms; lead
agency; rules. (0, c134 ptof 52




Division of Aquatic Resources

Department of Land & Natural Resources

DEPARTMENT OF LAND AND NATURAL RESOURCES

Adoption of Chapter 13-76
Hawail Administrative Rules

August 10, 2007

SUMMARY

Chapter 13-76, Hawaii Administrative Rules,
entitled “Non-Indigenous Aquatic Species”, is adopted.
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OMB number 1625-0069
Exp. date: 31-Dec-2018

Ballast Water Management Report

Hawaii State Ballast Water Risk Assessment

Vessel name
ID number IMO number
Country of Registry Select country

Owmer/ operator

— *Primary assessment

Ballast water volume units  CUbIC meters

it s e A “ Pre-border ballast water report submitted 24 hours
before vessel arrival

Vovage Information

Arrival port (port and state) Select state

Arrival date

Last port (port and country) Select country

Next port (port and country) Select country |
Total ballast water on board cubic meters Number of tanks in ballast

Number of tanks discharged

Alternative BW management conducted, per instructions from COTP D

‘ertificate ¢ . info oy
By checking this box. [ attest to the accuracy of the information provided and that ballast water
management activities were in accordance with the ballast water management plan required
by CFR 151.2050(g). []

Responsible Officer’s name and title
Report type  New report ™

Submitted by Contact information

Ballast Water History [ ]
On the following page(s), provide the ballast water history for each tank discharged into the
waters of the United States or to a reception facility. en route to or at the arrival pont. Vessels
entering the Great Lakes or Hudson River (north of George Washington Bridge) from bevond the
U'S EEZ must also provide the history for empty tanks that underwent altemative management

Submit report via e-mail  Submit report on-line



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. 
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RISK MATRIX (GENERAL RISK)

Discharging
Ballast

Reporting

Form
Compliance

Total of 20 points

Maximum Points (Highest Risk) « » Least Points (Lowest Risk)
10 Points 0 Points
Vessel is discharging ballast water into Hawaii Vessel is retaining ballast water or does not have ballast water
State waters on board
5 points 4 points 3 points 2 points 1 point O points
Form not Ballast water NBIC and DLNR Form was not Vessel Ballast Water
submitted to information was data did not submitted 24 information was form was
DLNR incomplete match hours prior to incomplete or submitted on time
arrival inaccurate and accurate
5 Points 0 Points
Vessel was added to “flagged” list due to; Vessel was not added to “flagged” list

multiple forms incomplete /late, hasn’t submitted
reporting forms to DLNR or has not been
responsive to DLNR email requests for inquiry
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RISK MATRIX (TANK RISK)

Analyzes up to 20 tanks for a total of 80 points

Maximum Points (Highest Risk) « » Least Points (Lowest Risk)
Managemeni 2 Points 0 Points
Tank was untreated and will be discharged into Vessel is retaining ballast water or does not have ballast
System N
Hawaiian waters water on board
Tank Volume .5 Points .2 Points 0 Points
Tank volume is over 1,000 cubic Tank volume is between 100-1,000 Tank volume less then 100 cubic
meters cubic meters meters
ank Siorage .5 Points 0 Points
Tl Tank storage time was less then 5 days Tank storage time was longer then 5 days
1Points 0 Points
Ballast water was obtained from a “high risk area” Ballast water was not obtained from a “high risk area”

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

/‘ ' Nawzi:igvili

Barber’s Point

Honolul ~
144 o6n;8u ! Kahului
‘1I.' 42
Lahaina
46 *

Kailua-Kona

18

Total Arrivals in 2018=10291 vessels
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Volume of Ballast Water Discharged by Port

_ ' o Pearl Harbor
/ Nawiliwili 5,812

Metric Tons

Barber’s Point

128 669 Honolulu ~

Kahului
Metric Tons 155,679 ‘
Metric Tons Lahaina

oA

Unspecified
25,820
Metric Tons
Kailua-Kona
198
Metric Tons
Olympic sized pool volume is 2500 Metric Tons L0

Total Ballast Water Discharge= 316,178 Metric Tons



Vessel Arrivals by Ship Type

Bulk Carrier
3%j.

Cargo,\
2% 4
Barge R

Tanker
2% AN Y 16%

Other D
8%
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Introduction | Hawaii State Rules | 2018 Reporting Form Data| Reporting Form Risk Analysis | Compliance

Ship Departure Locations Prior to Hawaii

North Atlantic
Region 1% Pacific Region,

North America 7%

Avustralia/New
Zealand 2%

Asia 18%

Hawaii 19%

South America 9%

Centeral America

11%
Oceania 33%

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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2018 Data Risk Analysis

60
I I - 8

Low Risk (0-209%) Moderate Risk (20-25%) Medium Risk (25-30%) High Risk (30% +)

50

I
—

N
-

ot
=

Number of Vessels Discharging
[
S

=

Risk categories Total Ships Discharged= 100
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= Secondary assessment

= Onboard verification of documentation and system
logs
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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. 


iy Division of Aquatic Resources
v Department of Land & Natural Resources

“ Tertiary assessment

- Ballast water and sediment sampling to ensure
compliance with effluent standards

15


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

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

e Tools used mclude abraswe and non- abra5|ve no IWCC tools were
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Division of Aquatic Resources
Department of Land & Natural Resources

Hawaii Department of Hawaii Department of Hawaii Department of Land and
Health (DOH) Transportation (DOT) Natural Resources (DLNR)
Clean Water Branch Harbors Division Division of Aquatic Resources
HRS Ch. 342D HRS 266-1 HRS 187A-32
HAR Ch. 11-54 HAR Ch 19-42-15 HAR Ch13-76

23
HRS — Hawai'i Revised Statutes HAR — Hawai'i Administrative Rules


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 effluent

DOT is in charge of vessel berthing operations and saftey in Commercial harbors

And At the moment, vessel operators do not need to seek DLNR’s approval, though it is recommended to assure minimization of biosecurity threats
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FOTTC W R
TR CANE
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s TITET
L Tl OB ECOTT ENERTET
HAWAD [FFARTHMEST IF AJECLLTIER
P L ERITH KL% 5L O s
_.':-".'-'" ﬂ."'t"'\. CEPAXTUET IF SEAL TS
L WY NI AN COMERFCHD, Fuli
|I & 1 ‘; - - BEWERETY IF HANA
| i J LIS SR
Ay HAWAN INVASIVE SPECIES COTNCIL DT o PR, DR RrTURT
R 1141 PURCHIHIRT. 5T, #1139 P i
- A
ORI, FAAIT Al — —
P AETRENT OF TEARENE TATE

SUPPOETING EVALUATION AND IMPT EMENTATION OF BEST MANAGEMENT
PRACTICES AND TECHNOLOGIES FOR VESSEL BIOEQULRNG MANAGEMENT AND
COLLABORATION BY HISC AGENCIES IN THE CEVELOPMENT OF BIOFCULDRNG
MAMAGEMENT REGULATIONS FOR. HAWAT HARBORS

WHEFREAS stwdies bave shown hofouling oo vessels to be an important means of trapsfeming
aquaiic imvasive spedes which, if estmblished in new ecosystems, may pose threats to the
eyinonme, bomian health, property and resources; and

WHEREAS the Hawaiil Interagency Biosecurity Plan 201 7-2027 (Béosecarity Plan) recogmizes
that wessel béofouling has contribated between 35% and 78%: of Hawadl's intodtuced and
oyptogenic spedies and is ranked highest among all vectors of mitial mirsdocton m Hasmis; and

WHEEREAS the Bipssomity Plan calls on the Departmeant of Land and Matwral Pesmurces
(DILME), the Depariment of Health (TOH), and the Department of Transportation (DOT) to
develop best ballast water and buoll lushandry practices and proactive ballast water and ull
cleaming standards for all popmilitary wessels to mnimize movement of ATS into Hawmii's ports,
harbors, and marinas; md

WHEREAS Hawasi Bevised Stahstes secton 187A-32 dasiprates the DLME. as the lead state
agency for preventing the introduction of alien aquatic organisnes throagh the regalation of kall
fouling organisms; and

WHEREAS the DNOH is tasked with adniinistering water poliution comtrol regulatiors and
enforcing water quality standards umder Chapter 3410, Hawaii Fevised Stanhaes; and

WHEREAS Hawasi Bevized Stahsfes section 266-1 requires that all wessels and shipping within
Ecmdalharbus and roadsteads of Hawmil shall be under the care and comfrod of the DOT,

PECOGNIZING that a kigh level of coordmation between variows state agencies will ke
e TEd i cemalorm and irrlemenr safe A et tee maxcnras for Faedomlme riamameriers T

beafouling removal terhnologies and heve formally requested that Hawadl represent isolabed
tropical island climates for ifs progran: and

WHEFEAS, Chapter 184, Harwail Fevised Stanmes, suthorizes the Hawaii Imasive Species
Council to adwise and coordinate invasive species-related efforts with and between state, federal,
infernational and private procram:. and to coardinae the Soate’s positien with reeard o iovasive
speries; mow, therefore,

EBEIT BESCLVED that the Hawadl Invasive Speries Councl] recopmizes that beofoulins
maraFsment in Hawaii's harbors is an impartant reeulaory toel in meveniing the inmdiction
amd spread of aquanc immsive species in Hawadi"s barbors and nearshore watss, and

EE IT FUFTHEFR. FESCOLVED that the members of the Hawaii Inmasive Speces Coml direct
relevant staff within their irdividual asenciss oo participate M an MtemEency f2am i Teview
oorent fndings and risk for the In-water cleanmg of the slime layer on certain vessals, ad
meate 3 process and conditions i allow low msk vessels to apply for am m-weter deaning permt,
amd

EBE IT FURTHEE FESOLVED that the Hawaii Imasive Species Coundl suppaonts Hawaii's
irvolvement in the Alltanee fior Coastal Techraolagies and the Maritdme Environmental Fesoaros

Center's prosram for evaluating biofouline manasement technolozies, mchading the addition of
Herwmil as a stody site for evaliation of thess technelogies; and

EBE IT FURTHER FESOLVED that the Hawaii Immsive Speces Councl suppants mmpl ementing

evalmied best manazement practices and iechnolosies that are soentfically demopsiraied as
safe and effective for managng biofoulmg on vessa] alls in Hawadi barbors; and

EBE IT FURTHEFR. FESOLVED that certified copies of this Fesolution be trapsmétted to the
Cvvermor of Hawit, the President of the State Serate. the Speaker of the State House of
Piepresemiaitves, and fo the direciars or chamrparsons of each HTSC agency.

Adegted by the Hawaii Imvasive Species Council on the fol lowing dafe

szanne 1) Cass Department of Land & Manmal —— Scofi Ennzht, Depariment of Asmoitore
Fesources

Erith Eawaska 1. Emy., Diapartment of Health Dmvid  Rodrguer,  Depariment  of

TrRnpanaian
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HOUSE OF REPRESEMTATIVES
TWENTY-NINTH LEGISLATURE, 2018 H . C . R N O_

STATE OF HAWAII

RESOLUTION

Overlapping jurisdictions regarding In-
Water Cleaning

WHEREARE, biofouling, or biological fouling, is the

High level coordination need be

Hawaii In-Water Cleaning Resolution (2018)

1. Develop HI State biofouling
standards and management
requirements

7 &N
{1

1l WHEAREAS, studiess hawve shown that biofoullng on shipping
1z vasepls 18 an impocrtant vecoor of aguatic invasive species
1% cransfer, which, if established in new scosvetems, pay pose

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

2. Develop process for approving in-water
biofouling management operations in Hl
commercial harbors

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

industry stakeholders

IT minimize mowement of non-naclve aquatle organisms into Bawaii's
¥ ports, harbora, and marinas: and

25
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1. Develop HI State biofouling standards and management requirements

MEPC 62/24/Add.1
Annex 26, page 1

ANNEX 26

* Documentation Requirements
Biofouling Management Plan

RESOLUTION MEPC.207(62)

Adopted on 15 July 2011
2011 GUIDELINES FOR THE CONTROL AND MANAGEMENT OF SHIPS' BIOFOULING () 1 I
TO MINIMIZE THE TRANSFER OF INVASIVE AQUATIC SPECIES B I Ofo u I I n g M a n a ge m e nt
Recordkeeping

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

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

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

* AU’s Vessel Compliance Scheme

26
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1. Develop HI State biofouling standards and management requirements

e O

* Risk Assessments
e Primary

Hawaii Bictou Cuestorinadre for commeercial vessels

Wisssed Namni
Oithcial F IMOD Mumber
Vst bype jcontanerdhin, barge ebc)

Npomtls Oficer's Harms i i e Biofouling reporting form

{ Persoen flling this Torm|
Wissel Coim naing  ApenT Bnad addness . .
Date oiain fDeyfasatafres submission

Wessel Age (vears)

Wiessed typical speed (Laden speed in knoks
s the last fouw monthe) e Secondary

Vissed typical port residence time |hours of  hours OR  days

Ij'l's: °
- * Tertiary

Since dadiveery, ha this viesssl bisin nemonsed Trom Vit .

wabiat for mainbenance? Y .

D ¥ | TS
H YES, emier thie dabe and hocatom of the most redent Dt (ot Vi F

) Ok Fort:
L B BV Tl ] T T e P
Dslinsry IDsrbe: | Dy Aoty esar |
H WO, entier te dedbieny dabi and bCathon wihiine e ObwiFort (D

wientid weaas b

DS

Wiere thie vessid's submsirpid potions coated with an | Wes
anti-foduling paint [includes doul-reheae paint) during i I:l
tha irt-ol-veater parid [t s

H not, when was the st anti-louling coating applied Drrbe ol A0F oaint apod catiom (DayfMonth Fearl: 27

i Tl lssa
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1 13
1. Develop HI State biofouling standards and management requirements

!

* Risk Assessments
* Primary
e Secondary

e Verify submitted biofouling
documentation onboard

e Tertiary

28
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e Risk Assessments
* Primary
e Secondary

e Tertiary

e Ground-truth via remotely
operated vehicle (ROV) or SCUBA




Vessel operator initiates
application request for
cleaning approval

2. Internal Approval Process for In-
Water Cleaning Operations in Hawaii

L |

Point of contact shares
request with IWC Advisory

Group
i 7N
e o <@

DLNR performs initial risk
assessment and shares
findings with IWC
Advisory Group

P

Concerns to be flagged
and discussed with IWC
Advisory Group

IWC Advisory Group

To request more
information from
applicant

—

Vessel operator and/or
vendor does not comply
with request or in a timely
manner

IWC Advisory Group
conditionally
approves
application for
propeller pollshmg

Vessel operator
and/orvendor
complies with

request

IWC Advisory Group
denies application

30
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THIRTIETH LEGISLATURE, 2019 STATE OF HAWAII
STATE OF HAWAII

HOUSE OF REPRESENTATIVES 1%
HOUSE OF REPRESENTATIVES - H B NO 1 so THIRTIETH LEGISLATURE, 2019 H . B . N O .

A BILL FOR AN ACT A BILL FOR AN ACT

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF HAWAII: BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF HAWAII:
1 SECTION 1. The legislature finds that the introducti =

The legislature finds that the introduction and

2 sfpread of alien aquatic organisms poses an unprecedented tl

SIS L S s, S a  CGARA T [ ST S e N G
3 to Hawaii’s marine ecosystems, harbors, recreational activ:

THE SENATE

THIRTIETH LEGISLATURE, 2019 S . B . NO - l | b?.

STATE OF HAWAII
JANZ & 2019

A BILL FOR AN ACT

RELATING TO BIOSECURITY.

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF HAWAIIL:

1 SECTION 1. The legislature finds that the introduction and

DLNR, DAR 32



BW- ballast water, BF- biofouling

1) Host Alien Aquatic Organism Stakeholder customer
service meetings

2) Validate BW rapid assessment tools to assist ships in
monitoring their BW management system’s efficacy

3) Monitor for species introductions to inform rapid
response plans

4) Efficacy testing of vessel in-water cleaning systems

5) Conduct primary BW & BF biosecurity risk survey on 100% of
qualifying vessels using reporting form data analysis processes

&) Conduct secondary BW & BF biosecurity risk survey on 25% of
qualifying vessels - board vessel to verify BW and BF logs ! -y

7) Perform tertiary BW & BF biosecurity risk survey
on 10% of qualifying vessels - survey BW & quantify BF . .EI

8) Review Hawaii's BW & BF Program performance for improvements

A
$460K
5 (5)

X

$700K $855K

4(9)

X

2 (11)

A
$904K
0(11)



S -l B U B L R

TESENATE | \roRe. 2016 S.C.R.NO. ISS

STATE OF HAWAII
MAR 08 108

SENATE CONCURRENT
RESOLUTION

URGING RLL AFPFLICABLE STATE AGENCIES TO WORK TOGETHER WITH
INTERESTED STAKEHOLDERS, IMCLUDING THE HOMOLIOLI HARBOR
USERS GROUP, IN ASSESSING THE RISK OF AQUATIC INVASIVE
BFECIEE TO HAWAIT, VECTODRS, AND POSSIBLE MITIGATIONS, IN
FREPARATION FOR THE ESTARELISHHEHT OF HEW FEDERAL STAHODARDS
IN 202z.

WHEREAS;, the State of Hawaii depends on heathy marine
environments and ecogyateme To aupport its unigque cultural
practices and recreaticnal rescurces, preserve Hawaii residents’
quality of life, support local businesses, and provide habitat
and pustenance for a multitude of pative gpecies — many of which
are found nowhere =lge on Earth; and

WHERERS, healthy reefe protect homes and infrastructure by
mitigating the impacts of ELOIT aventd; and

WHEREARS, nearshore marine envirooments suppork the Hawaii
courism, agquacrnlture, and flsharies industries, at an sstimaced
$4,000,000,000 in gross revenue per year; and

WHERERS, aguatic invasive apecies have proven bto be
devastating on some nearshore reef environments in Kawaii and
waters worldwide, harming the functioning of marine eccaystems,
public health, and induatries; and

WHERERS, the recognized vectors for the introduction of
il:]'l-liltil'-‘ invasive apacliaed to Hawall'e marine environment are
vesss]l ballast water and kdofouling, which account far moere than
half of all non-native marine and estuvarine species, followed by
eacapaes or purpodaful introduction from aquaculture, pet trade,
and research, with arrival and peasible eastablishment of apecies
through marine debris; and

WHERERA, the Hawaii Interagency Bicsecurity Plan J617-2037:

Z0LH=235T7 SCR SMA.doo

Hawaii Aquatic Biosecurity Resolution (2019)

DLNR, DAR

34



BW- ballast water, BF- biofouling

1) Host Alien Aquatic Organism Stakeholder customer X X X X
service meetings
2) Validate BW rapid assessment tools to assist ships in X X
monitoring their BW management system’s efficacy
3) Monitor for species introductions to inform rapid X X X X
response plans
4) Efficacy testing of vessel in-water cleaning systems X
5) Conduct primary BW & BF biosecurity risk survey on 100% of X
qualifying vessels using reporting form data analysis processes
&) Conduct secondary BW & BF biosecurity risk survey on 25% of X X X
qualifying vessels - board vessel to verify BW and BF logs ¢
7) Perform tertiary BW & BF biosecurity risk survey X X
on 10% of qualifying vessels - survey BW & quantify BF
8) Review Hawaii's BW & BF Program performance for improvements X X X X

00K $855K $904K
5 (5) 4 (9) 11)
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@@ ° Vessel Incidental Discharge Act (VIDA)

e Signed into law Dec 2019

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

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

e States may work in coordination
with USCG to enforce standards
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BW- ballast water, BF- biofouling

1) Host Alien Aquatic Organism Stakeholder customer
service meetings

2) Validate BW rapid assessment tools to assist ships in
monitoring their BW management system’s efficacy

3) Monitor for species introductions to inform rapid
response plans

4) Efficacy testing of vessel in-water cleaning systems

5) Conduct primary BW & BF biosecurity risk survey on 100% of
qualifying vessels using reporting form data analysis processes

&) Conduct secondary BW & BF biosecurity risk survey on 25% of
qualifying vessels - board vessel to verify BW and BF logs ! -y

7) Perform tertiary BW & BF biosecurity risk survey
on 10% of qualifying vessels - survey BW & quantify BF . .EI

8) Review Hawaii's BW & BF Program performance for improvements

A
$460K
5 (5)

X

$700K $855K

4(9)

X

2 (11)

A
$904K
0(11)
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Region Aquatic Reference
NIS spp

>350

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

Hawaii

Continental 450 Ruiz et al., 2014
us

New Zealand | 206 Hayden et al. 2009
Australia 160 Hewitt et al., 2004

Europe 546 Gollasch, 2006
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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.


Aleutian Is

Japan North Pacific
Ocean
Ryukyu Is
Ogasawara Is
Taiwan
- Northern
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Presenter
Presentation Notes
And while we may never see this in Waikiki







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

Hawai | Division of Aquatic Resources

CEONONG

Collaboration Prevention Detection Outreach & Education
Work with maritime industry, local Conduct ballast water and Document prevalence and Provide information to the
community, scientists, and vessel biofouling risk spread of introduced aquatic communities and create
government and stakeholders to assessments, implement alien species to inform rapid involvement in opportunities
develop solutions to prevent regulations and work to response, control, and to protect Hawai'i's valuable

aquatic alien species introductions.  jmprove vessel compliance. eradication efforts. aquatic resources.
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Strategic Plans

L ® .l?
| What's at Risk?

State of Hawai‘i Hawai'i O:s:an R esources
Aquatic Invasive Species (AIS)

Mana cmcntfﬁan
Management Plan f.l.j 201%

Hawaii Interagency Biosecurity Plan
2017-2027
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Ministry for Primary Industries \\}%‘
Manatt Ahu Matua |

| CALIFORNIA STATE
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