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Introduction

The RI Harmful Algal Bloom (HAB) and shellfish biotoxin monitoring plan is a cooperative effort
between the DEM-OWR, DEM-DMF personnel who collect HAB phytoplankton samples or
shellfish samples and the RI Department of Health (RIDOH) Center for Food Protection, Shellfish
Inspection Program who collect shellfish samples and the Center for Environmental Sciences
Water Microbiology and Organic Chemistry Laboratories personnel who identify and
enumerate the HAB taxa and, if required, perform toxin analyses. This arrangement was
formalized in a MOU between DEM-OWR and RIDOH dated 2/21/2002. Various changes to the
HAB monitoring plan have taken place since that time. These include expansion of HAB species
monitored, modification of sampling strategies and contingency plans based on experience
gained during the 2016-2017 Pseudo-nitzschia bloom and changes in the most recent National
Shellfish Sanitation Program (NSSP) guidance on shellfish biotoxin monitoring (NSSP, 2015,
2017, 2019). The RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan had a major
revision in 2017 and updates in April 2020 and November 2021 to incorporate these changes.

Goals

The revised HAB and shellfish biotoxin monitoring and contingency plan meets the following
goals (based on NSSP, 2017):

- Provides a HAB early warning system to ensure seafood safety and public health.

- Describes administrative procedures, sample collection procedures, laboratory
analyses, and patrol procedures, communication procedures in the event of a
biotoxin detection or closure.

- Has procedures to define severity of occurrences.

- Includes responses that will minimize risk of illnesses.

- Has procedures to establish re-opening of closed areas.

- Is able to identify blooms of novel and emergent HAB phytoplankton species.

- Provides information on the spatial and temporal extent of HAB events in Rl shellfish
growing areas (HAB database).

- Assures regulation of Rl shellfish harvest and distribution to meet NSSP marine
biotoxin control guidelines.
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Participating Agencies and Roles:

State agencies are responsible for the majority of RI HAB and biotoxin monitoring activities.
These efforts may be augmented with assistance from Federal agencies, academia and
independent shellfishing associations and other volunteers as described below.

RI DEM - Office of Water Resources.

Office of Water Resources personnel perform routine HAB sample collection in Rl shellfish
growing areas; maintain records of environmental conditions (temperature, tide, wind, volume
seawater filtered) associated with each sample, maintain the HAB taxa abundance database,
communicate biotoxin warning and closure information with agency counterparts in Rhode
Island and nearby state regulatory agencies, and, if required, enact biotoxin contingency plans
or closures of Rl shellfish growing areas.

RIDOH — Center for Environmental Sciences, Water Microbiology Laboratory

Water Microbiology Laboratory are assessed by FDA to perform analyses of shellfish for the
Shellfish Inspection Program. Staff conduct light microscopy for identification and
guantification of HAB taxa (Alexandrium spp., Dinophysis spp., Pseudo-nitzschia spp.). The staff
is trained to be alert for the appearance of novel and emergent HAB phytoplankton species that
may appear in the monitoring area. The staff also performs the analytical screening for the
presence of biotoxin in plankton and shellfish meat samples.

RIDOH — Center for Environmental Sciences, Organic Chemistry Laboratory

The Organic Chemistry Laboratory performs the quantitative analysis of biotoxin concentration
in shellfish meat samples or ships the samples to a FDA approved laboratory for analysis.

RI DEM - Division of Marine Fisheries

DEM Division of Marine Fisheries staff maintain the sentinel mussels at several sites throughout
Rl shellfish growing waters. DEM DMF staff collect HAB phytoplankton samples as part of the
6X per year synoptic sampling of Rl shellfish growing areas. DEM-DMF staff also assist in the
collection of plankton samples and shellfish meat samples in the event of a biotoxin warning or
closure. In addition, DEM-DMF helps communicate biotoxin closure information to shellfishers
and shellfishing associations via listserves that they maintain. DEM-DMF staff will also be
prepared to monitor impacts of HAB events on marine organisms (birds, finfish, and marine
mammals).

RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan - November 2021 2



RIDEM - Division of Fish and Wildlife, Wildlife Section

In the event of potential biotoxin related impacts to birds, finfish or marine mammals, the
Wildlife Section will make arrangements for tissue toxin analysis.

RIDOH — Center for Food Protection, Shellfish Inspection Program

In the event of a biotoxin closure, Shellfish Inspection Program personnel are responsible for
ensuring that shellfish in dealer stock are free of biotoxins. During a biotoxin warning or
closure, they will also assist in collection of shellfish samples from RIDOH licensed dealers.

RI DEM - Division of Law Enforcement

DEM Division of Law Enforcement is responsible for patrolling closed areas during a biotoxin
closure to ensure no shellfish are taken from closed areas. Enforcement personnel will also
assist with sampling vessels and transporting samples during a biotoxin closure event.

RI Universities

DEM-OWR has established a partnership with the University of Rhode Island, Graduate School
of Oceanography to incorporate URI-GSO phytoplankton monitoring in the lower West Passage
of Narragansett Bay into the RI HAB Monitoring Plan. URI-GSO will alert DEM-OWR of any
unusual HAB phytoplankton observations made during their weekly phytoplankton monitoring
program. DEM Shellfish staff also monitor HAB species presence at local in situ imaging flow
cytobots (IFCB) sites at the URI-GSO dock and south of Martha’s Vineyard. Other Rl universities
may also assist with sample collection and sample analyses during HAB events.

Narragansett Bay Commission

DEM-OWR has established a partnership with the Narragansett Bay Commission (NBC) to
incorporate NBC’s Upper Narragansett Bay phytoplankton monitoring data into the Rl HAB
Monitoring Plan. DEM OWR staff are regular communication with NBC staff about observation
of HAB phytoplankton species in Upper Narragansett Bay.

Federal Agencies

Federal agencies may assist with HAB monitoring and bloom responses including access to the
best technology and expertise available, providing supplemental financial support for
investigating a unique event, and ensuring proper scientific documentation of the event.
During the 2016 and 2017 Pseudo-nitzschia bloom, the NOAA - NCCOS Harmful Algal Bloom
(HAB) Event Response Program through the ECOHAB Program (Quay Dortch, Coordinator) and
the MERHAB Program (Marc Suddleson, Manager) coordinated communications and data
sharing between scientists and environmental managers in the region (Maine to RI) impacted
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by the bloom. In addition, the US FDA Regional Shellfish Specialist will coordinate with RI DEM
on HAB monitoring to ensure shellfish seafood safety and with the RIDOH Division of
Laboratories to assess its shellfish testing capability for the state.

Other Institutions: Academia, Shellfishing Associations, Aquaculturists, Volunteers

In the event of a biotoxin closure, a network of allied academic and shellfish organizations is
available to assist in sample collection, sample analysis, and collection of oceanographic data
related to a HAB bloom. DEM — Office of Water Resources staff will coordinate sample
collection and other monitoring efforts made by volunteers and allied organizations during a
HAB event.

CONTACT INFORMATION FOR KEY PERSONNEL IN EACH ORGANIZATION ARE IN ATTACHED
APPENDIX A.
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General Structure of HAB and Biotoxin Monitoring and Contingency Plan
The RI HAB monitoring and biotoxin plan uses routine HAB phytoplankton abundance estimates
as an early warning, followed by contingency plans for biotoxin analyses in plankton and
shellfish samples if HAB taxa abundance contingency thresholds are reached (Figure 2, Table 4).
Closure of shellfish growing areas will be primarily based upon toxin concentration in shellfish
meats (Table 6). This is consistent with US, European Union (EU) and NSSP biotoxin monitoring
guidance for monitoring of shellfish growing areas to provide an early warning of potential
biotoxin presence and to protect public health in the event of a HAB outbreak.

HAB Phytoplankton Monitoring Sample Collection and Abundance

Estimates

Estimates of HAB phytoplankton abundance in shellfish growing areas provides an early
warning for the potential of biotoxin accumulation in shellfish. Routine HAB phytoplankton
monitoring sample collection will be conducted by DEM-OWR staff with assistance from DEM-
DMF following this standard operating procedure:

1. Equipment:

a. Plankton net: HAB phytoplankton monitoring samples will be collected using a 20
pm mesh plankton net of at least 0.25m diameter mouth, equipped with a
flowmeter. 20 um mesh nets are widely used for HAB monitoring (Anderson et
al., 2001) and this mesh was selected based on the ability to sample relatively
large volumes of water to maximize power to detect relatively low abundance
HAB taxa.

b. Calibrated flowmeter. Each plankton net will be fitted with a calibrated
flowmeter to allow determination of the volume of seawater passed through the
plankton net. In situations where a flow meter is not available, a bucket
calibrated in 5L increments may be used to measure a volume of ~20 L to be
passed through the plankton net.

c. Tow line and bridle. Plankton nets will be equipped with a 3-point bridle and a
tow line of sufficient length to allow sampling the upper 20 feet of the water
column.

d. Sample jars. HAB phytoplankton samples will be concentrated by the net to a
volume of approximately 150 ml and placed in plastic sample jars supplied by Rl
Department of Health.

e. Sample forms. A sample data sheet will accompany each HAB phytoplankton
sample collected. The data sheet will be used to record the date, location, water
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temperature, wind, tide, personnel collecting the sample, volume seawater
filtered through net and final volume of sample.

2. Sample collection procedure:
When possible, HAB phytoplankton samples will be collected by vertical oblique tows of a 20

pm mesh plankton net made from the surface to a depth of approximately 5-6 m (15-20 feet),

as outlined below. If weather or other conditions prevent a vertical tow then a 20 liter surface

water sample will be collected and passed through the plankton net.

RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan - November 2021

Rinse net and cod-end then attach cod-end to net and zero flow meter.

Place net in water cod-end first on up-wind side of boat. Be sure no air is
trapped in net.

Feed out line to allow net to sink to depth, retrieve net to surface.

Check flow meter. If <~20 revolutions (equivalent to ~20 liters seawater passing
through net), empty and rinse the net and then repeat another vertical oblique
tow.

Allow plankton sample to drain through mesh in cod-end until concentrated
sample volume is < ~150 mL.

Place concentrated sample in plastic sample jar, record flowmeter value,
concentrated sample volume, sample date, time, location using established
station IDs where relevant, and field data on sample form.

Place sample on ice in cooler, transport to RIDOH for analysis.

RIDOH will identify HAB phytoplankton by scanning all cells in a 0.1 ml Palmer-
Maloney counting chamber. Default plankton tow volume (20 L) and
concentrated sample volume (150 mL) will yield a HAB species detection level of
approximately 75 cells per liter.

In the event of Pseudo-nitzschia spp. abundance exceeding the action threshold
(Table 4), paired 10 um and 20 um mesh net plankton tows may be conducted to
assess the presence of smaller Pseudo-nitzschia species (members of the Pseudo-
nitzschia delicatissima group).

Monitoring of Block Island waters will be done through a cooperative effort
between the Block Island Harbormaster and DEM-OWR staff. The Block Island
Harbormaster will collect 8-12 liters of seawater during monthly bacteriological
monitoring. This seawater will be shipped to DEM-OWR via airplane or ferry on
the same day as it is collected. DEM-OWR staff will concentrate the
phytoplankton sample (20 um mesh net) to ~150 ml volume and deliver the
concentrated sample and related paperwork to RIDOH for HAB species analysis.



3. Sample collection and analysis frequency:
HAB phytoplankton samples will be collected during routine shellfish growing area fecal
coliform monitoring surveys made by DEM-OWR staff year round (January to December). DEM-
OWR staff will collect phytoplankton samples at fixed HAB phytoplankton monitoring stations
within each growing area and submit them to the RIDOH Water Microbiology Laboratory for
plankton identification and abundance counting. Two (2) HAB phytoplankton samples will be
collected from most growing areas on each day that the growing area is visited. Thirty-eight
(38) routine HAB phytoplankton monitoring stations were selected to maximize the geographic
range of sample coverage in Rl’s shellfish growing waters (Figs 4 — 7, at end of document). This
sampling scheme will result in collection of 224 samples/yr and is presented in Table 1 below.
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Table 1 Schedule of Routine HAB monitoring of Rl shellfish growing areas.

This routine monitoring will be augmented by synoptic HAB phytoplankton sampling and
abundance counting to be conducted six times per year (Table 2).

Grow # Phyto # Times sampled # Routine
Area Name stations per year (routine) Phyto samples
[year
1 Upper Narragansett Bay 3 12 36
3 East Middle Bay 2 6 12
4 Sakonnet River 2 6 12
5 Kickemuit River 1 12 12
6 East Passage 2 6 12
7 West Passage 2 6 12
8 Greenwich Bay 2 12 24
9 West Middle Bay 2 6 12
10 Pt. Judith & Potter Ponds 2 6 12
11NG Ninigret & Green Hill Ponds 2 6 12
Quonochontaug & Winnapaug

11QwW Ponds 2 6 12
12 Little Narragansett Bay 1 6 6

13 Block Island 1 12 12
14BI Offshore - Block Island 2 2 4

14E Offshore - East 3 2 6

14W Offshore - West 2 2 4

17 Mt Hope Bay 2 12 24

TOTAL 224

RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan - November 2021 8




In addition to the routine HAB monitoring, DEM-OWR and DEM-DMF personnel will collect and
RIDOH Water Microbiology Laboratory scientists will identify and count HAB phytoplankton
samples from areas having visibly discolored water and in areas in which unusual animal
behaviors (lethargic animals, fish kills) are reported or noted. This includes responding to the
presence of water-discoloring marine cyanobacteria blooms (Preece et al., 2016) that may have
potential to impact Rl shellfish growing waters. DEM-OWR will also maintain communication
with and request routine reporting from the University of Rhode Island’s Graduate School of
Oceanography and Narragansett Bay Commission scientists collecting routine phytoplankton
samples respectively from lower West Passage (Fox Island site) and Providence River.

The routine HAB phytoplankton monitoring completed by DEM-OWR and RIDOH Water
Microbiology Laboratory (sample schedule in Table 1 above) may result in a low sampling
frequency of some shellfish growing areas. This is of particular concern during the May —
October period when there is potential for increased HAB phytoplankton abundance. To
increase sampling frequency, an additional six (6) synoptic HAB phytoplankton monitoring
cruises will be conducted each year at a frequency of approximately one (1) sampling cruise per
month during the May to October period. These synoptic cruises will sample multiple shellfish
growing areas in a single day. The additional HAB phytoplankton monitoring cruises will be
completed by DEM-OWR and DEM-DMF staff, and will be scheduled to minimize the time
interval between routine HAB sampling and abundance counting in shellfish growing areas.
Sampling stations are selected to provide coverage of Upper Narragansett Bay, Lower
Narragansett Bay (East and West Passages), Sakonnet Passage, coastal salt ponds and Block
Island (Figures 3 —6). This added monitoring effort will result in collecting approximately 138
HAB phytoplankton samples per year for abundance counting in addition to the routine HAB
monitoring, as shown in Table 2 below.
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Table 2

Schedule of Synoptic HAB monitoring of Rl Shellfish Growing Areas

Collection conducted by DEM-OWR and DEM-DMF and analysis by RIDOH Water Microbiology
Laboratory 6-times per year during synoptic HAB monitoring of Rl Shellfish growing areas. This

HAB monitoring augments routine monitoring summarized in Table 1.

TOTAL #
Grow H # TIMES sampled | Phyto
Area Name Stations | /year Samples
/year
1 Upper Narragansett Bay 3 6 18
3 East Middle Bay 2 6 12
4 Sakonnet River 2 6 12
6 East Passage 2 6 12
7 West Passage 2 6 12
8 Greenwich Bay 1 6 6
9 West Middle Bay 2 6 12
10 Pt. Judith & Potter Ponds 2 6 12
11ING | Ninigret and Green Hill Ponds 1 6 6
11QW | Quonochontaug and Winnapaug Ponds 2 6 12
14E Offshore - East 3 6 18
17 Mt Hope Bay 1 6 6
23 138

The two complementary HAB phytoplankton monitoring efforts outlined in Table 1 (routine

sampling and analysis) and Table 2 (synoptic sampling and analysis) will result in HAB

phytoplankton monitoring in each of RI’s main shellfish growing areas at a frequency of at least

RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan - November 2021
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twice per month during the seasonal period (May to October) of maximum potential of HAB
occurrence.

RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan - November 2021
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Table 3

Shellfish Growing Areas

The combined schedule of routine and synoptic HAB phytoplankton sample collection,

Combined Schedule of Routine and Synoptic HAB Monitoring of RI

identification and abundance counting conducted by DEM-OWR, DEM-DMF and RIDOH Water
Microbiology Laboratory for HAB monitoring of Rl shellfish growing areas.

Grow Area Name # TIMES sampled TOTAL # Phyto
[year Samples /year
1 Upper Narragansett Bay 18 54
3 East Middle Bay 12 24
4 Sakonnet River 12 24
5 Kickemuit River 12 12
6 East Passage 12 24
7 West Passage 12 24
8 Greenwich Bay 18 30
9 West Middle Bay 12 24
10 Pt. Judith & Potter Ponds 12 24
11NG Ninigret and Green Hill Ponds | 12 12
Quonochontaug and
11QwW Winnapaug Ponds 12 24
12 Little Narragansett Bay 6 6
13 Block Island 12 12
14BI Offshore - Block Island 2 4
14E Offshore - East 8 24
14W Offshore - West 2 4
17 Mt Hope Bay 18 30
TOTAL 362

RI HAB and Shellfish Biotoxin Monitoring and Contingency Plan - November 2021

12



4. Collaboration with other monitoring programs
DEM OWR staff will routinely be in communication with and receive HAB phytoplankton
information from other monitoring programs in Rl and regionally. The University of Rhode
Island, Graduate School of Oceanography performs weekly, year round phytoplankton sampling
and analysis (including HAB species identification) at a station in the lower west passage of
Narragansett Bay (Grow Area 7). This information is shared with DEM and supplements the
data collection summarized above. The Narragansett Bay Commission routinely analyzes
phytoplankton samples collected in the Providence River and upper Narragansett Bay and
shares that information with DEM-OWR. Finally, DEM-OWR staff routinely monitor regional
(URI-GSO dock, MVCO south of Martha’s Vineyard, Buzzards Bay IFCB) imaging flow cytobot
(IFCB) data streams for the presence of HAB species.

5. Reporting Results
Responding to a harmful algae bloom requires timely and accurate analysis of plankton and
subsequent shellfish tissue screening and toxicity analyses. Ensuring that accurate information
is exchanged between the responsible decision-making parties is paramount to making timely
decisions on closures and/or stock holdings or recalls. RIDOH Laboratories will develop a
protocol for transmitting documentation of sample collection and chain of custody and
subsequent analytical results to all necessary parties in a timely, accurate and efficient manner.
As per the existing laboratory agreement between RIDEM and RIDOH all documents relative to
sample submittal and analysis shall be provided. In addition to pdf or paper copies, protocols
shall be developed for the method and form for transmitting results electronically to all parties.

HAB taxa abundance threshold levels

A literature survey and analysis of Rl phytoplankton data indicate that there are three HAB
phytoplankton taxa that are most likely to affect shellfish seafood safety in Rl shellfish growing
waters and therefore require routine monitoring: Alexandrium spp. (PSP), Pseudo-nitzschia spp.
(ASP) and Dinophysis spp. (DSP). Abundance thresholds of these HAB phytoplankton taxa at
which increased monitoring and toxin analysis actions are required were based on a literature
survey (Anderson et al, 2001; Bates et al., 1989; Borkman et al., 2012, 2014; Deshpande, 2002;
Hargraves and Maranda, 2002; Hattenrath et al., 2013; Maranda and Shimizu, 1987; UK Food
Standards, 2014), FDA and NSSP (2017) guidance, national HAB monitoring plans (Jewett et al.,
2008) and experience in Rl and nearby shellfish harvesting areas (Table 4).

The Alexandrium threshold of 1,000 cells L' is consistent with that used as a warning for
accumulation of saxitoxin in shellfish in nearby states (Crespo et al., 2011) and is protective of
public health given the relatively low toxin per cell levels generally present in Alexandrium spp.
analyzed from southern New England waters (Maranda et al., 1987; Anderson, 1997; Borkman
et al,, 2012; 2014).
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Similarly, southern New England isolates of Dinophysis acuminata also produce relatively low
levels of Okadaic Acid (OA), with prolonged bloom levels in excess of 100,000 cells L
associated with accumulation of OA toxin in shellfish in New York waters (Hattenrath et al.,
2013).

The threshold for Pseudo-nitzschia spp. is based on comparative analyses of thresholds in other
temperate shellfish harvesting waters and a review of Rl Pseudo-nitzschia levels. Thresholds of
15,000 Pseudo-nitzschia spp. cells per liter (Maine; Biotoxin Contingency Plan) to 50,000 cells
per liter (WA state; Trainer et al., 2015; Scotland, UK; UK Food Standards Agency, 2014) are in
use. Selection of a Pseudo-nitzschia alert threshold is complicated by interspecific and
physiological variability in domoic acid production; with the 20,000 cells per liter threshold
selected as a level to be protective of public health in Rl shellfish harvesting waters. The 20,000
Pseudo-nitzschia cell per liter action level proved effective in identifying areas having
potentially harmful biotoxin levels during the 2016-2017 Rl Pseudo-nitzschia bloom (Borkman
et al.,, 2017).

In addition to the routinely monitored HAB species (Alexandrium, Dinophysis, Pseudo-nitzschia
spp.), the HAB monitoring program is alert to the potential of emergent HAB specie as
described in the next section.

Table 4 HAB phytoplankton contingency threshold abundances.

HAB Taxa Biotoxin Shellfish Syndrome Abundance threshold

Alexandrium spp. Saxitoxins Paralytic Shellfish 1,000 cells L
Poisoning (PSP)

Dinophysis spp. Okadaic Acid | Diarrhetic Shellfish 30,000 cells Lt
Poisoning (DSP)

Pseudo-nitzschia spp. | Domoic Acid | Amnesic Shellfish 20,000 cells L
Poisoning (ASP)

Karenia brevis Brevetoxins Neurotoxic Shellfish 5,000 cells L?
Poisoning (NSP)

Azadinium spp. Azaspiracids | Azaspiracid Shellfish | 5,000,000 cells L
Poisoning (AZP)

Novel and emerging HAB species

Rl waters have had relatively few HAB shellfish closures, with only three biotoxin closures
during 1979 to the present (2020). Despite having well-characterized phytoplankton
community patterns (Smayda, 1957; Karentz and Smayda, 1985, 1998), Narragansett Bay, and
coastal waters generally, can experience blooms of novel phytoplankton species, including HAB
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species. For example, in 1985 a novel bloom of the HAB ‘brown tide’ Pelagophyte Aureococcus
anophagefferns; was first described in Narragansett Bay, Rl; this species and class of
phytoplankton had not been previously described (Sieburth et al., 1988). Similarly, HAB species
can have extensive range extensions during specific oceanographic and climate conditions.
Such was the case during 1987 when the neurotoxin (NSP) producing dinoflagellate Karenia
brevis was transported from Florida 800 km northward to North Carolina where it closed
shellfish harvest for five months (Tester et al., 1991). Because of the unpredictable and
irruptive nature of HAB blooms (Smayda, 1997), HAB monitoring programs must be alert for the
appearance of novel species.

The RI HAB monitoring program prepares for detection of novel HAB species through regular
training, review of HAB phytoplankton literature and communication with regional HAB
monitoring and shellfish monitoring programs. In addition to the routine monitoring for ASP,
PSP and DSP causing HAB species known to be present in the area, the RI HAB monitoring
program is also alert for the presence of novel HAB phytoplankton taxa that can cause other
shellfish poisoning syndromes.

Phytoplankton that produce Neurotoxic Shellfish Poisoning (NSP) are not common in Rl waters
(Hargraves and Maranda, 2002). A Karenia brevis cell count trigger of 5,000 cells per liter was
previously used as guidance (NSSP, 2017) and Rl will use a Karenia brevis abundance threshold
of 5,000 cells per liter to initiate the RI HAB contingency plan to ensure seafood safety (Table 4).

Dinoflagellates in the genus Azadinium can produce azaspiracids which may cause Azaspiracid
Shellfish Poisoning (AZP). Azadinium spp., including Azadinium spinosum, blooms have been
related to AZP and shellfish closures in the Western European countries adjacent to the North
Sea (Tillmann et al., 2009). Azaspiracids associated with Azadinium spp. have also been
reported in eastern Canada (Twiner et al., 2008). In culture studies, mussels exposed to an
Azadinium spinosum concentration of 5 X 108 cells per liter were demonstrated to accumulate
azaspiracids in a 24-hour period (Salas et al., 2011, Jauffrais et al., 2012). Accordingly, an
Azadinium spp. abundance threshold of 5 X 108 cells per liter will be used to trigger RI HAB
contingency plan actions (Table 4). An azaspiracid (AZP) biotoxin guidance level of 0.16 ppm
wet weight in shellfish meats has been established (NSSP, 2017). If a bloom of greater than 5 X
10° Azadinium spp. cells per liter is detected in Rl shellfish growing waters, shellfish meat
testing for azaspiracids will be initiated and the RI HAB contingency plan will be enacted to
protect seafood safety. Precautionary shellfish closures may be enacted if shellfish meat
azasppiracid levels are 0.08 to 0.15 ppm and a mandatory shellfish closure will be enacted if
azaspiracid levels in shellfish are 0.16 ppm or greater (Table 6).
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HAB and Biotoxin Contingency Plan
If abundance of HAB taxa exceed the abundance action thresholds (Table 4) during routine HAB

monitoring, a series of intensified phytoplankton sampling and biotoxin determinations will

begin.

1. Intensified Phytoplankton and Shellfish Sampling and Biotoxin Determination
1. If HAB abundance is determined by RIDOH Water Microbiology to be in excess of the
threshold levels (Table 4) the following actions will occur:

a.

RIDOH Water Microbiology will communicate these results to DEM-OWR and RIDOH
Center for Food Protection.

RIDOH Water Microbiology Laboratory will screen the phytoplankton sample for
presence of PSP-saxitoxin and the ASP-domoic acid biotoxins using immunoassay kits
specific to the toxin produced by HAB plankton identified. There are no screening
kits available to test for DSP-Okadaic acid. In lieu, a second confirmatory
phytoplankton sample will be collected; if Dinophysis abundance exceeds threshold
level, proceed to shellfish collection part 3. (Below). Similarly, If Azadinium spinosum
abundance exceeds the threshold level, proceed to shellfish collection part 3.
(Below).

DEM OWR and RIDOH Water Microbiology will conduct intensified follow-up
phytoplankton monitoring in the affected shellfish growing areas and adjacent
areas.

DEM-OWR will contact Shellfish Programs in nearby states to inform them of RI’s
HAB monitoring results and to investigate regional extent of the HAB event.

2. If no Biotoxin is detected

a. For PSP and ASP only, if no biotoxin is detected in plankton screening tests, HAB
phytoplankton monitoring will continue within the affected water until bloom
abundance declines below the established warning thresholds.

b. For DSP, NSP and AZP, if cell abundance exceedance, follow-up monitoring of
HAB phytoplankton abundance in the plankton will be carried out by DEM-OWR.

3. If PSP, ASP biotoxin is detected in the plankton, or if widespread elevated abundance of

Dinophysis, Karenia or Azadinium is confirmed, collection of shellfish will begin as follows :

a.

RIDOH Water Microbiology will communicate positive plankton screening results to
DEM-OWR.

OWR will communicate these results to RIDOH Center for Food Protection and DEM-
DMF and request that representative shellfish be collected from affected shellfish
tagging areas.
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c. DEM DMF will collect shellfish in accordance with the HAB Contingency Shellfish
Monitoring Plan developed by DEM DMF and RIDOH Center for Environmental
Sciences (described below). Unless shellfish are needed from other shellfish tagging
areas, DEM DMF will acquire a sample (min 1 Ib. shell on mussels/site) at established
sentinel sites (Figure 1). Sentinel shellfish will be restocked with new dated bags of
mussels.

d. DEM DMF will provide RIDOH Center for Environmental Sciences with labeled
mussel samples collected from docks using field/lab submission forms (see Appendix
B) and a labelled subset of the restocking mussel source for baseline testing of the
newly deployed bag.

e. A baseline record of HAB toxins in stock mussels associated with deployed
numbered, labelled bags will be maintained by RIDOH Center for Environmental
Sciences so they can be compared in the 