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~2006 Floating gear!

Solves some problems

Creates some new ones…



Date Site
SST 

(°C)

Oyster FC 

MPN/100g

Seawater

FC

MPN/100mL

8/24/15 #1 26.6 5400 210
8/24/15 #1 26.6 >16,000 23
8/24/15 #2 26.6 2400 9.1
8/24/15 #2 26.7 700 9.1
8/24/15 #3 26.3 2400 93

2015 Shellfish Meat and Seawater Results  
3 Oyster Culture Sites, Great South Bay 

All shellfish samples contained excessive bacteria; FC > 230 MPN/100g
3 of 5 Seawater Samples – FC exceeds 14 MPN/100 mL
Emergency closure of lease area effective 8/27/2015
*First closures of floating oyster culture sites in New York



Illness outbreak in RI in 2021

⚫ Growing area was shallow with low 

tidal amplitude ~1-2’

⚫ Gower sank cages, birds dispersed

⚫ Oysters tested clean after 18 days 

(probably less)

⚫ Closure for two more weeks 

following clean tests 

⚫ FC levels were non-detect 75’   

from the farm!



Two more in 2024

⚫ One in Maine end of June

– Six ill, floating bags in Freeport

⚫ One in Cape Cod 

4 diners at one table on July 4

– Probably chicken cross contamination in kitchen?

– 16,000 oysters from that harvest area that week … 

– Can’t rule out oysters.

– Repeated testing continued to find Campy, different 

species and strains and farms in the area.

– Pathogenic???



2019 rewrite of the 

aquaculture chapter of the 

NSSP

“Each aquaculture site 

that the Authority 

determines may attract 

sufficient birds and/or 

mammals that their waste 

presents a human health 

risk shall have a written 

operational plan.”



2019 rewrite of the 

Aquaculture chapter of the 

NSSP

OP Shall Include: 

A description of the 

mitigation or deterrent 

measures to minimize 

the potential pollution 

impact of birds and/or 

mammals….



Following the Illnesses….

⚫ Increased attention from 

the FDA

⚫ Increased scrutiny from 

state authorities

⚫ Wide array of responses



Without guidance…
⚫ One state threatened to ban floating gear 

altogether.

⚫ Many threatened with permit revocation- 

some leases closed.

⚫ Two states mandate 3 weeks 

submergence.

⚫ One state only permits floating gear in 

restricted waters and requires relay.

⚫ Many states view the risk as small.



2023 Aquaculture Guidance

⚫ Authority required to evaluate risk

⚫ Consider flushing and hydrodynamics

⚫ Consider bird seasonality

⚫ Consider nursery gear

⚫ Consider re-submergence requirements



Guano Can impact Water Quality

⚫ WQ status determined by 

measuring Coliforms 

⚫ Indicator bacteria assoc. 

with warm blooded 

animals

⚫ 30 samples over 3yrs

⚫ If the arithmatic mean  

exceeds limits then the 

harvest area must close!

Photos courtesy of NYDEC



Coliforms

⚫ Correlations between 

coliforms and pathogens 

established for wastewater

⚫ Human pathogen 

prevalence in wildlife is rare

⚫ Correlation in wildlife feces 

unknown

⚫ Non-zero risk



Regulatory Considerations

⚫ If FC numbers exceed WQ standards -

growing area closures are required.

⚫ Food Code dictates it is illegal to have filth 

(waste of fecal material) in food.

⚫ FDA NSSP recognizes that a small amount of 

fecal coliform in shellfish is permissible.

⚫ We lack the tools to properly evaluate risk.

 Not to mention – it’s a bad look!



URI Purge Study

⚫ Three clinical Campylobacter strains

⚫ Introduced to oysters with a starting 

dose of 7 E7 cfu/g.

⚫ Purged to a non-detect in 5-9 days.

⚫ Needs repetition!  

⚫ Expensive, challenging – and complicated 

work with a highly pathogenic strain!



Deterrents can be tricky

⚫ Don’t want to harm or disturb protected 

resources or critical habitat.

⚫ Birds tend to acclimate to certain tactics.

⚫ Probably need multiple approaches and 

rotational application.

⚫ Many approaches interfere with 

maintenance or worker safety or create 

marine debris.



Scare Kites
Expensive

Can get shredded

Need to be moved

Not always effective

Sometimes prohibited

Not great in calm winds

From: Josh Rietsma SEMAC minigrant



Pole and Line – effective but,

 not durable

 marine debris

From: Josh Rietsma SEMAC minigrant



Zip Tie Ticklers

⚫ Mixed results

⚫ Need lots of them

⚫ Terns sit between

⚫ Some sag

⚫ Collect fouling 

debris

From: Josh Rietsma SEMAC minigrant



From Josh Reitsma, SEMAC mini-grant



From Ketcham Supply

 New Bedford

From Jeffrey Canha 



Effective Deterrent for Oyster 

Gro Type Gear



Perching deterrent for floating 

bags needed!

From: Josh Rietsma SEMAC minigrant



Others in Development

⚫ Green lasers (don’t harm the birds! – just startle them)

– Effective on land – expensive

⚫ Sprinklers

⚫ Drones

⚫ Farm activity

⚫ Animatronic coyote on float

⚫ Distress calls



Foodborne Campy Oysters



Foodborne Vibrio Oysters



Foodborne Norovirus Oysters



Campylobacter

⚫ 1.5 million illnesses a year

⚫ 29 Species – most not human pathogens

⚫ over 90% of illnesses are from C. jeujuni

⚫ 3,557 isolates of C. jeujuni - but only 28 

have been associated with outbreaks  - 

⚫ less than one percent!

⚫ Don’t go looking for Campylobacter!



Oyster-Related Outbreaks
2009-2023

Outbreaks

⚫ Campy 10 oyster-related w/ 63 illnesses

⚫ Vibrio 149 oyster related w/ 781 illnesses

⚫ Norovirus 86 oys. related w/ 1456 illnesses

  Non-outbreak

⚫ ~2,600 culture confirmed foodborne Vp 

illnesses per year – mostly seafood



How much effort and cost is justified?

⚫ Outbreaks are rare - 

⚫ What is the prevalence of human pathogens 

in wild birds?  It appears that outbreak related 

Campy isolates are ~ 0.7% of all serotypes

⚫ FDA has a zero tolerance policy for Campy!

⚫ Don’t go sampling for something you don’t 

want to find! 

⚫ Chances are good you will find something, 

and even better that it is benign.



⚫ We conclude that current data do not provide 

sufficient information to determine the likelihood of 

enteric pathogen spillover from wild birds to 

humans and thus preclude management solutions. 

The primary focus in the literature on pathogen 

prevalence likely overestimates the probability of 

enteric pathogen spillover from wild birds to 

humans because a pathogen must survive long 

enough at an infectious dose and be a strain that is 

able to colonize humans to cause infection.



Studies show:

“Campylobacter spp. Are highly host 

adapted… (Atterby et al 2018).

Only 1 of 109 Campylobacter isolates 

from wild ducks was a sequence type 

associated with human disease… (Colles 

et al. 2011).

Wild bird isolates accounted for only 

0.23% of human Campylobacter 

infections (Seguino et al (2018).



Studies show:

“Contamination from …birds negatively 

impacts water quality…. and can 

contaminate shellfish…

Although pathogens occur in bird feces, 

exposure to bird feces is considered less 

harmful that exposure to other sources of 

fecal contamination, especially that of 

humans. (Green et al. 2021)



Risk

⚫ We believe that the risk is probably low (simply 

because illness outbreaks are rare.)

⚫ We acknowledge that the risk is non-zero.

⚫ What is the acceptable level of risk? (Appears to 

be much lower than for Norovirus or Vibrio)

⚫ What controls are justified and under what 

conditions? How many birds are too many?

⚫ Are similar controls being mandated for the wild 

harvest when birds are present in growing 

areas? 



ISSC Actions – April 2024 ExCom meeting

ISSC Formed Aquatic Bird Risk Assessment 

Committee to:

1. Review literature.

2. Look for seasonal and spatial data on birds 

and pathogens.

3. Evaluate methodologies for Quantatative 

Risk Assessment.

4. Preform a preliminary risk assessment.

5. Evaluate purge rates for pathogens.

6. Hold a workshop on findings





EPA Technical Support Materials 

April 2024

⚫ EPA’s Office of Water, Office of Science and 

Technology, Health and Ecological Criteria Division 

⚫ Addresses classification of bathing waters that have 

been impacted by non-human sources of fecal 

material. 

⚫ Comprehensive literature review

⚫ Strong recommendations on how to evaluate risk, 

⚫ Describes how to conduct a Quantitative Risk 

Assessment when epidemiological studies won’t work 

because there is not enough data



EPA Findings:

⚫ The correlation between fecal indicator 

bacteria and human pathogens in gull feces 

is two orders of magnitude less than for 

seawater impacted by human waste!

⚫ It will take substantial resources to develop 

the data needed to convince regulators to 

change the FIB standards for growing waters, 

but this should allow them to think twice 

before closing waters. 



www.ECSGA.org

bob@ECSGA.org

Questions?

http://www.ECSGA.org
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