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PROGRAM SUMMARY 
 
Jefferson County Marine Resources Committee organized a Shellfish Aquaculture Education 
Forum to educate themselves and the public about issues related to shellfish aquaculture. Our 
goals were to provide a basic understanding of the topic, emphasize science-based information 
and help inform future conversations so we can become better stewards of our shared 
commons.  Five MRC members worked with the MRC Coordinator to put it together; they 
provided diverse perspectives, including the MRC, WA Sea Grant, Jamestown S’Klallam Tribe 
and shoreline landowners. Planning began in 2018. We solicited input from the Northwest 
Straits Commission, brainstormed topic and speaker ideas, asked for suggestions from Jefferson 
MRC members, and talked to staff at various agencies and members of the science/research 
community to come up with a list of possible speakers. We also worked with Samantha 
Thomas, a professional facilitator, knowing that we had taken on a controversial subject with 
diverse community opinions.  
 
The 4-hour program was held on Friday, June 28, 2019. See Appendix A for presenter 
summaries. The registration packets (Appendix B) included an agenda, glossary, information 
about the MRC, brief speaker bios, an evaluation form and paper for writing down questions. 
Speakers had the option to include one handout about their topic in the registration packet. 
There was a brief time for audience questions at the end of each session and we also 
encouraged people to post their questions on the wall during breaks.  Many of these were 
asked in the final Panel session. The agenda included time for small conversations (“reflection 
time”), large paper sheets on the wall for posting questions, dots for emphasis (to indicate that 
someone else also thought that was a good question) and a panel session at the end with all 
the speakers. The evaluation form also asked what else participants wanted to know. See 
Appendix C for a list of Audience questions. 
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The final selection of speakers created some controversy within the MRC, but the planning 
committee felt it was a good program and met most of our goals. People were respectful and 
asked really good questions.  
 
This summary report will be shared with the Jefferson County Commissioners and the 
Northwest Straits Commission, as well as posted on our website.  
 
LESSON’S LEARNED 

• The program format we used for engaging the audience seemed to work well. 
• Time of year: June is field season for many researchers, so some of the highly 

recommended scientist speakers were not available. Before choosing a program date, 
check with target speakers about their availability.   

• Having a professional facilitator was great. She offered suggestions in the planning stage 
and had a friendly but firm control of the flow of the program. 

• The program was 4 hours long and only 45 of the 80+ audience members stayed until 
the Panel Session, after the second break. Based on follow-up comments, there were 
multiple reasons why people left—other scheduling or family obligations, not hearing 
what they wanted to hear, etc.  The Panel Session was one of the best sessions, 
especially as it started out by asking each speaker what they thought the environmental 
challenges were. It’s hard to figure out how a speaker panel could go before topic 
presentations that informed the audience of the context, but maybe we should have 
asked each speaker to acknowledge and address environmental issues related to their 
topic. 

• Another consideration related to program length is to consider fewer speakers and 
more time for questions.  One of the suggestions from the evaluations was to limit the 
number of slides that each speaker presented. 

• Facility limitations: The Northwest Maritime Center room is not ideal for viewing slides 
when seating extends into the second half of the large room. The screen was not quite 
big enough for our audience size and room arrangement. Next time we should provide 
more guidance to speakers about the room size and how much detail would be visible 
on their slides from the back of the room. Or limit the number of attendees. The 
portable microphone was very helpful. 

• We really appreciated that everyone was respectful. We did have two “protestors” 
quietly handing out written opinion sheets outside the facility.  They did not identify 
themselves on the opinion sheet and we think they also made assumptions about our 
organizing efforts without confirming their info. A copy of their opinion sheet can be 
found in Appendix E. 

• Speaker choices:  Starting the program with an introduction to ecosystem services was a 
good start. Providing the Tribal, regulatory and shellfish grower perspectives were 
valuable. We wanted to have more information from the scientific community about 
environmental impacts than we did. The DOH presentation was more about recreational 
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harvesting, which was not our primary focus, so could be left out next time. it is also 
important to work with speakers from the research community to emphasize that 
presentations should be suitable for a public audience, focusing on key messages and 
results.  

• Geoduck aquaculture: Since this seemed to be the aquaculture activity of most concern, 
It would have been useful to spend some time describing the differences between 
geoduck aquaculture and commercial geoduck harvesting in the sub-tidal, as well as 
which regulations (i.e. HPAs) govern each type of operation. 

• We included a few questions as part of the registration process. This could have been 
more effective if different questions were asked, but at least it gave us a sense of what 
was important to our attendees. See next section for more about audience feed-back. 

 
 
EVALUATION & AUDIENCE FEEDBACK 
 
Attendance:  
76 attendees + 8 speakers + 2 staff 
(Registration: 85 registered, 8 walk-ins, 17 no-shows) 
 
The following is a compilation of audience feedback from the Evaluation forms. Only 26 people 
out of 84 attending filled out the evaluation forms. 
 
As mentioned earlier, audience members asked great questions. Although we did not have time 
to answer all the questions during the program, the questions reflect the community’s diverse 
interests related to this topic.  See Appendix C for a list of all the questions asked. We hope 
these might inform future educational programming. 
 
The number next to the multiple-choice answers is how many people selected that answer in the 
Evaluation form. 
 

1. Has your understanding of growing shellfish increased as a result of this forum?  
a. A great deal  9 
b. Some   9 
c. A little   5 
d. Not at all  1 

 
2. Has your understanding of shellfish aquaculture permitting & regulation increased?  

a. A great deal  8 
b. Some   11 
c. A little   3 
d. Not at all  1 
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3. Has your understanding of environmental concerns related to shellfish aquaculture 
increased?  

a. A great deal  7 
b. Some   5 
c. A little   7 
d. Not at all  5 

4. Was the length of the program: 
a. too long  8 
b. too short  0 
c. just right  14 
d. Comments: _____________________________________________ 

Comments included general supportive comments, too many speakers, a little too long, 
good time of day, morning is getter time of day, and apologies for having to leave early. 
 

5. What did you like or find valuable about the program?    
• Showcasing how many agencies/organizations are involved in the industry. Such a 

great educational event. 
• Methods of growing and studies on impacts 
• All of it. Variety of topics and speakers. Thanks for folder contents. 
• Mix of presentations 
• Rick Mraz’s presentation. It should have been done first to set the stage. 
• Sound Action concerns and effect of phytoplankton depletion by aquaculture. 
• I think it was well balanced and achieved what was desired, a general overview of 

information relevant to shellfish aquaculture in WA state. 
• Variety of views/perspectives on aquaculture. 
• Sound Action 
• Lots of new/unknown requirements. 
• More understanding 
• The wide variety of expertise from the speakers. 
• It was good to see the different types of shellfish farms, but it was too brief. 
• Amy Carey’s presentation 
• Interesting to hear from Amy Carey and then have her concerns largely addressed by 

WDOE. 
• Would like to make seminar an annual event. Call me. 
• Breadth of regulation. 
• Panel at end was very interesting 
• Bringing awareness. 

 
6. What could we do better next time?  

• Provide more of the environmental perspective (8 versions of this question) 
• Lengthen the panel session. 
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• More time for questions (although I’m completing this [form] prior to the panel—
still, some participants have left) 

• UW scientist input to balance industry perspective. Also provide info about research 
on substances like endocrine disrupters and fire retardants getting into the food 
web. 

• Maybe have people submit their concerns about aquaculture beforehand so they 
can be addressed. 

• The “he said she said” format did not meet my expectations that the forum would 
educate the community on aquaculture practices. Rather the approach created a 
more divisive situation. 

• Give the people more controversy. We shied away from some of the issues people 
are most interested in. I think it would be possible to dive a little deeper into the 
concerns, esp. in the context of WHY we regulate the way that we do.  The panel did 
a great job answering these inevitable questions. 

• More on Jefferson County regulatory process and information about growth of 
industry locally. 

• Better sound system and slower speakers. 
• Ask presenters to do briefer presentations and speak more slowly. 
• Limit the number of slides (suggest 5 max!) per speaker so the topic is short—not 

too detailed. 
• Less commercial shellfish growers. 
• Training or educational opportunities for future aquaculture farmers, particularly 

IMTA methods. 
• Serve shellfish to eat! 
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APPENDIX A: FORUM PRESENTATIONS -- SUMMARIES & VISUALS 

A brief summary of each speaker’s presentation is included here, followed by speakers’ responses to 
questions from the audience.  Their PowerPoint presentations are available on the Resources page of 
the Jefferson MRC website through December 2019. (https://www.jeffersonmrc.org/resources/ )  

Jodie Toft, Deputy Director of the Puget Sound Restoration Fund (PSRF), began by presenting an 
Ecosystem Services concept which is a framework used to evaluate what people need and care about 
from nature.  It is a human-centric approach used to identify and establish values for the services the 
ecosystem provides and how best to use them.  
A recent paper about ecosystem services of marine aquaculture (Alleway et al, 2019. Ecosystem services 
of marine aquaculture: Valuing benefits to nature and people. BioScience 69(1): pgs 59-68) uses the 
following four metrics: 

1. Provisioning:  Geoduck and Pacific oyster are high yield and high value products. Can look at 
volume and revenue to evaluate the value of the provisions. 

2. Regulating: Can use shellfish aquaculture to filter water for water quality improvements.  Using 
nature to fix nature by looking at ways to marry one service to provide another service. 

3. Cultural: Recreation and tourism are two examples of cultural values. 
4. Habitat and Supporting Services: What are the tradeoffs given a certain place and 

resources?  How does shellfish provide habitat?  Who, what, when and how does their habitat 
structure support other habitat?  For example, incidental cockles are recruited to and develop in 
geoduck tubes—this might be a resource to people who use them. Another example is oyster 
reefs providing benefits to other species through habitat enhancement. 

In another study that looked at the ecological role of shellfish aquaculture in Puget Sound, researchers 
used Go-Pro cameras recording through a tide cycle to look at species assemblages on different types of 
shellfish farms and on control sites.  They were interested in understanding which fish and crab species 
use the habitats. Researchers found differences in composition between farmed and unfarmed areas in 
some study areas and also found higher diversity in North Puget Sound aquaculture sites compared to 
South Sound sites.  Final results of the study will be out in Fall 2019.  
 
Toft also discussed the value of using a portfolio approach so that a diversity of habitats can support a 
variety of resources and ecosystem services. One of the tools PSRF uses to support the portfolio 
approach is restoration aquaculture.  PSRF does this for Olympia oysters, pinto abalone, bull kelp and 
other species. For a species like the historically abundant native Olympia oyster, the goal is to restore 
the oyster so that the functions that the oysters supply – water filtration and provisioning of habitat – 
exist in the marine ecosystem, recognizing that some of those functions are now provided by 
aquaculture.  It is a tag-team approach, using Pacific oyster shell, for example, as the substrate for 
Olympia oyster spat and restoration.  
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Kurt Grinnell, Jamestown S’Klallam Tribe Councilman, Natural Resource Policy Representative and 
CEO of Jamestown Aquaculture, provided a tribal perspective on aquaculture and a description of some 
of their aquaculture programs. The Tribe is concerned about natural reproduction of shellfish, climate 
changes and ocean acidification and tribal access to tidelands.  As part of his introduction to Jamestown 
S’Klallam (JSK) tribal connections to shellfish harvesting, he talked about clam gardens as an example of 
3,500-year old shellfish “aquaculture” practices. 

JSK owns three shellfish farms and two shellfish hatcheries (Kona, Hawaii and Point Whitney, Brinnon, 
WA). Their hatcheries provide oyster seed that they put into a FLUPSY (Floating Upweller System) in 
Sequim Bay for grow-out.  FLUPSY is a floating nursery with bins that hold different sized oyster seed 
and an electric motor that draws water through the bins to feed the oysters. JSK also grows clams and 
geoducks in Sequim Bay.  JSK has a pilot program on growing geoduck seed (with UW scientists Steven 
Roberts and Brent Vadopalas). The geoduck seeds are planted on JSK beaches, with protective tubes for 
~ 1 year then another 3-4 years without tubes before harvesting. 

Natural recruitment for Pacific oysters is low in Puget Sound. JSK shellfish operations have more 
independence if they can grow their own oyster seed, so they got into the hatchery business as well.  
Most of the seed is used for their own program, but they will sell to others when there is enough.  This is 
because Jamestown wanted to strategize for the future: 50, 100, 150 years. Their aquaculture program 
supports jobs, cultural experience, and restoration. 

Other projects the Jamestown S’Klallam Tribe are involved in include Olympia oyster restoration; crab 
larvae monitoring program; European Green Crab monitoring; and ocean acidification monitoring. 

 

Dave Steele, owner of Rock Point Oyster Co, presented on the different types of shellfish 
aquaculture employed in the industry.   

Dave provided some historical context: prior to WWII, all Pacific oyster seed came from Japan.  During 
the war, additional shell was brought into Puget Sound to catch Pacific oyster seed because growers 
could no longer get seed from Japan.   

Rock Point Oyster has three farms located in Hood Canal: south of the Hood Canal bridge, Broadspit 
(Dabob Bay) and Quilcene Bay. They harvest Manila clams, savory (varnish) clams, Pacific oysters and 
Kumo oysters. Manila clams grow about 4” below the surface and varnish clams grow about 6-8” below 
the surface. In his operation, both are harvested by hand, using rakes.  (Clams can be grown above 
ground in bags and harvested with a tractor.) Some growers use a predator exclusion net, but he has not 
needed to do so.   

Dave described different methods & techniques for growing oysters (longline, trays & tumble bags, 
growing process in a hatchery, growing algae to feed young oysters, FLUPSY, etc.). Growing methods are 
driven by market preferences--whether an oyster is for shucking or sold in the shell. Harvesting is usually 
done by manual labor during low tide. He just purchased a machine that could automate this program.  
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Dave then briefly described growing geoducks and mussels.  Geoducks are grown in mesh or plastic 
tubes for 1-2 years, then the tubes are removed.  Geoduck are harvested 4-6 years later by liquefying 
the sediment.  

Mussels are grown on long lines hung in socks and attached to rafts.  The raft and the long lines provide 
a structure for other marine organisms to grow.   

Dave talked about the challenges of managing a small shellfish aquaculture business, including working 
around the tides, the permitting process, finding workers, etc.  It takes a couple of years and cycles to 
fully get through the permitting process.  PCSGA (Pacific Coast Shellfish Growers Association) has 
adopted an updated 2019 environmental codes of practice, but they are not mandatory. 

 

Bobbi Hudson, Pacific Shellfish Institute Director, introduced her organization and then shared 
findings from some of their studies.  

The Pacific Shellfish Institute (PSI) mission is “Fostering sustainable shellfish resources 
& a healthy marine environment through research & education.” PSI works with PCSGA but is a separate 
501(c)3 non-profit. PSI conducts research and has studied nutrient bio-extraction (mussel removal also 
removes nutrient loads); Harmful Algal Blooms (HAB) monitoring; eelgrass/aquaculture interactions, 
ocean acidification, and emerging species that might be suitable for cultivation (rock scallop and sea 
cucumbers). 

Bobbi focused most of her talk on a recent project funded by NOAA through Washington Sea Grant 
titled “Ecological Carrying Capacity and Influence of Shellfish Culture on Intertidal Habitats” which 
provided tools and recommendations for multi-use marine spatial planning, including sustainable 
shellfish aquaculture. Ecological Carrying Capacity (ECC) is the maximum extractive pressure that does 
not cause unacceptable change in the ecosystem (managers commonly use maximum sustainable yield; 
MSY). To determine the ECC, the research used an ecological modeling software called Ecopath. In this 
model, you look at species biomass to detect whether there is a change. The model used biomass data 
from 1970 and 2012 to “balance” the model for changes that occurred in South Puget Sound (the study 
area) for a wide range of species, including marine mammals and birds, benthic invertebrates and 
zooplankton.  

Stakeholders (county planners, tribes, shellfish farms, The Nature Conservancy, WA state agencies, etc.) 
helped pose questions to simulate future changes (response of eelgrass, kelp, oyster drills, jellies, etc.). 
The study also simulated changes in response to management actions such as fishing pressure; a sea lion 
control fishery, etc. The questions were asked in order to examine trade-offs for each of the scenarios. 

For example, they looked at what would happen to other species if eelgrass or kelp habitats increased or 
decreased; if farmed geoduck was increased ten-fold by 2025; if annual phytoplankton production 
decreased by 25%. EcoPATH generates a graph depicting probability of future outcomes of the impact 
on the population of the species you’re interested in. In summary of all scenarios of future marine 
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production there were “few trophic effects on the South Puget Sound ecosystem when maintaining or 
significantly increasing shellfish aquaculture”. She also noted, though, that this is for the whole South 
Puget Sound ecosystem and there may be different results when looking at smaller scales, such as 
specifically within some bays and inlets where aquaculture might be concentrated. These systems are 
very complex: One of the interesting species responses to increased kelp populations was a predicted 
increase in refugia for rockfish prey, making them harder for rockfish to find, and therefore a predicted 
reduction in rockfish biomass. 

This report is available on PSI’s website: http://pacshell.org/carrying-capacity.asp 

Bobbi also talked briefly about two other recent PSI studies to inform policy and regulation: developing 
a tool to evaluate ecological functions of eelgrass and oyster culture habitats; and public perception 
survey results about awareness, and the social impact, of shellfish aquaculture. Results of both studies 
are available on PSI’s website:  

• public perception study: http://pacshell.org/pdf/PublicOpinionOfShellfishFarming.pdf  
• eelgrass study:  http://pacshell.org/pdf/SKEelgrassFinalReport2018.pdf  

 
 

Amy Carey, Executive Director of Sound Action, talked about regulatory gaps in the protection of 
nearshore habitats as it relates to commercial shellfish aquaculture regulations.  

Herring populations, chinook and orca are all in decline.  We are starting in a place of habitat loss. The 
Washington State Hydraulic Code is a regulatory framework administered by WA Department of Fish 
and Wildlife.  The sole mandate of this code is to protect habitat. 

HPA (Hydraulic Permit Application) Program –All work that takes place in the water requires an HPA 
Project Permit. Sound Action reviews every permit (docks, boats, marina, mooring buoy). However, 
aquaculture is exempt, so Sound Action does not get to review these HPA permits, since it is not 
required.  This exemption is not listed in the Hydraulic Code but is based on a 2007 WA Attorney 
General’s opinion that used language from an aquaculture disease control statute to support a free pass 
for aquaculture in the HPA permitting.  

No HPA requirement means no State protection for forage fish, juvenile salmonids and aquatic 
vegetation. Sound Action believes means this could means habitat loss with every aquaculture permit, 
resulting in net loss to the environment. 

What about local permits?  These are different in each county. Some are strong and others are weak. 
Aquaculture projects may not meet local jurisdiction thresholds for local development permits. Counties 
also have different regulations for different areas, depending on location & jurisdiction. 

At the federal Level, aquaculture is regulated by the Army Corps of Engineers (ACOE).  Most projects use 
a nationwide permit (NWP).  This has significant habitat protection gaps. As of 2017, “New” operations 
are regulated but “fallow” or “existing” operations are less regulated; for example, there are no eelgrass 
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setback or forage fish regulations for “fallow” areas.  There are approximately 25,000 acres of “fallow” 
aquaculture land in WA State.  EPA wanted some setbacks and weighed in when the new NWP and 
Biological Opinion were updated in 2017, but following a change of advisors, EPA asked ACOE to remove 
the provision.   

Amy finished her presentation by stating that this is not about shutting down aquaculture; it’s about 
ensuring that aquaculture plays by the same rules as everyone else. 

 

Rick Mraz, Shoreline Regulatory & Technical Lead for WA Dept of Ecology (WDOE), began by 
noting that in 2006-2007 WDOE was brought into the role of permitting of aquaculture when the ACOE 
(Corps) established Nationwide Permit (NWP) #48, which regulated aquaculture. Ecology developed 
state conditions associated with its review of aquaculture projects under this NWP, many of which were 
later adopted by the Corps as required conditions. 

Aquaculture regulation is not limited to the Corps and Ecology.  Lots of agencies are involved (see 
complicated chart in presentation). The ACOE process includes consultation with National Marine 
Fisheries Service, US Fish and Wildlife Service and Individual permittees.  In 2017 ACOE came up with a 
list of 33 conditions for every aquaculture permit, including monitoring for sand lance, kelp, equipment, 
etc.  WDOE felt these were comprehensive enough that they do not get involved in every one of these 
permits.  When reviewing NWP 48 requests, WDOE does look at considerations related eelgrass.  WDOE 
responds to the NWP #48 as to whether it sufficiently protects eelgrass.  They can choose to either 
accept the NWP or can decide to craft a response and issue their own permit.  

WDOE also reviews aquaculture permit requests separately under the Shoreline Management Act.  This 
is because they work with cities and counties under the SMA to develop shoreline management 
programs (SMP).  As each city or county’s Shoreline Master Program is updated, they are required by 
WDOE to include guidance for aquaculture and get permits for certain aquaculture activities (including 
all geoduck operations). The SMA has three fundamental policy objectives: 

1. Manage water dependent uses (uses that cannot be located anywhere else). 
2. Protect shoreline natural resources.  
3. Public access 

All SMPs must meet the “No net loss of shoreline ecological functions”.  The SMA requires that SMP’s 
examine local impact and are site specific – to either eliminate, reduce, or mitigate impacts.  

Rick noted that Washington State also has private tidelands. In early 1900 the State sold off tidelands to 
establish aquaculture under the Bush/Callow Act.  

Permit Appeals are happening more often now, which seems to be related to growth of geoduck 
aquaculture.  These cases are often related to permit authorization and permit conditions regarding best 
management practices, monitoring for forage fish spawning, reducing canopy netting; debris clean-up, 
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etc. Rick talked briefly about successful and unsuccessful appeals to the Shoreline Hearings Board (SHB), 
the entity that considers shoreline permit appeals) and the basis for SHB decisions. 

  
 

Mark Toy, WA Department of Health, provided an overview of the DOH Shellfish Program.  DOH is 
the State’s authority for implementing the National Shellfish Sanitation Program.  He outlined the 
guiding rules and regulations, including a certificate of compliance required for sale of shellfish, what 
defines commercial quantities, inspection and marine biotoxin monitoring, some of the other water 
quality monitoring programs, shellfish protection districts, etc.  He also talked briefly about recreational 
shellfish harvesting and informational resources for the public.  

 

QUESTIONS & SPEAKERS’ RESPONSES 

What pesticide is used in oyster beds? 

Response: Bobbi clarified that no pesticides are used on oyster beds in Washington State or anywhere in 
the U.S. Imidacloprid, previously registered for use in Willapa Bay and Grays Harbor, is not currently 
approved by the WA Dept. of Ecology. 

Aquaculture question: What is the advantage of growing Pacific oyster in Kona, HI?  

Response: Algae production is easier in Hawaii due to the sunshine. 

Does Army Corps of Engineers enforce permits and monitoring?  

Response: ACOE does farm visits, responds to complaints/inquires. Counties require reports.   

What about forage fish habitat?  

Response (Carey): there is an initial forage fish assessment.  Aquaculture is required to leave equipment 
until forage fish eggs have hatched. 

What percent of tidelands are used for shellfish culture?  

Response (Mraz): Currently approximately 300 acres are permitted for geoduck aquaculture, with 30% 
of that in active production. WA Dept of Natural Resources owns about 25% of all tidelands in Puget 
Sound. 

Please tell us about some of the negative effects of aquaculture (addressed to all Panel members) 

• Jodi Toft: 1) Genetic risks. Looking at genetics of populations to ensure that out-planting 
genetics matches the local population, 2) Plastics in the environment.  This is ubiquitous in all 
industries.   
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• Bobbi Hudson: 1) Localized phytoplankton depletion; 2) Benthic impacts of pseudo-feces and 
feces. 

• Amy Carey: 1) What’s happening in nearshore “breadbasket”-- benthic habitat displacement, 
vegetation, and hydrology/geomorphic processes. 

• Rick Mraz: 1) Poor operational methods; 2) Kiddie pools in the intertidal; 3) Gear loss 
• Kurt Grinnell: 1) Plastics; 2) Acknowledging impacts but want benefits 
• Dave Steele: 1) Can’t grow enough product for customers, but won’t over-produce because of 

impacts; 2) Old gear with creosote 
• Mark Toy: 1) Concerned about the pollutants/environmental impacts that we don’t know exist 

or are not currently testing for (e.g. pharmaceuticals in shellfish tissue) 
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APPENDIX C:  List of Audience Questions 
 
Audience members asked a few questions at the end of each session. They were also asked to 
place POST-IT NOTE questions on large paper sheets in the back of room at each break. They 
were given dots to place on the POST-IT notes if they thought it was a good question, which 
helped us decide which questions would be posed to the Panel at the end of the day. Here are 
all the questions on the POST-IT notes, sorted into 3 general categories: 
 
Regulatory & Oversight Questions 

1. What pesticide is used in oyster beds?  (see answer at end of Presentation Summaries)   
2. What percentage of Puget Sound tidelands are used for shellfish aquaculture?  (see 

answer at end of Presentation Summaries)   
3. What percentage are in geoduck aquaculture? (7 dots) 
4. Are we to assume there are no negative effects of shellfish aquaculture in Puget Sound? 

none were mentioned. Seems unlikely. I would like someone to discuss these. (8 dots) -
This question was given to Panel. See program notes for answers. 

5. Why are there no hydraulic permits on geoduck harvest? (7 dots) 
6. How can the public consultation processes for permitting projects be strengthened? 

They are not good now. 
7. What is the 15 ft setback and how does it impact industry and ecological health? 
8. Who is following up and enforcing the conditions on permits?  Is there monitoring of 

how well the aquaculture industry is meeting permit requirements? (2 dots) 
9. Re: The filtering of water: Keeping water clean—Do shellfish store toxins & turbids in 

their bodies? (2 dots) 
10. Is anyone tracking the amount, extent and type of aquaculture happening on private 

tidelands from year to year?  Where can you get this info? if we don’t have access to 
this data, how can we make informed decisions? (6 dots) 

11. What is the acreage of commercial Pacific oysters vs the historical acreage of Olympia 
oysters? (1 dot) 

12. Why is aquaculture (which replaces natural habitat) expanding in the Puget Sound when 
preservation of natural habitat is essential to salvage the Puget Sound ecosystem? (1 
dot) 

 
General, Research or Speaker-specific Questions 
13. What is the advantage of growing Pacific oyster in Kona, HI? (see answer at end of 

Presentation Summaries)   
14. Do forage fish spawn above a 5’ tide on the beach? (yes) 
15. Bobbi--What is the margin of error in results of research that takes a watershed level 

approach (Puget Sound South) for inlet bays? Quilcene Bay? 
16. Is anyone doing eelgrass restoration alongside of commercial off-bottom grow 

methods? 
17. Has there been research to compare historic farming methods (clam gardens) to today’s 

methods? (1 dot) 
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18. Several winters ago there was a massive die-off of oysters in Dabob Bay. any idea what 
caused this?  Was it related to any experiments on starfish virus studies? (2 dots) 

19. How does the carbon footprint of shellfish farming compare to terrestrial agriculture?  
i.e. cow, goats, pigs) (2 dots) 

20. What about the plastic bags the shellfish are in? Does ANY of this plastic end up in the 
sea water? (7 dots) 

21. Has there been research to compare historic farming methods (clam gardens) to today’s 
methods? (1 dot) 

22. The USDA Ag Census 2017 shows aquaculture as the largest food production (and dollar 
value) in our county. In order for this industry to remain, there needs to be succession 
plans or opportunities for new/beginning and young aquaculture to enter this business. 
How is the shellfish industry (regulators, agencies, organizations) supporting the next 
generation of shellfish producers for years to come? (4 dots) 

23. What educational or training opportunities are available to folks interested in integrated 
multi-trophic aquaculture? (1 dot) 

24. Jodie—Why is research only looking at aquaculture when no disturbance? Why no 
pictures during harvest, disturbance, planting, etc. Also geoduck harvest—get pictures 
of tidelands when turned into a slurry. What about research on what commercial 
shellfish take out (feed on) of water vs what forage fish, salmon, natural organisms and 
birds eat? (5 dots) 

25. If shellfish commercial growing is so great for habitat, why are numbers of orcas, 
marbled murrelets, loons, salmon, forage fish numbers dropping drastically as shellfish 
farming has increased? (2 dots) 

26. Dave Steele:  What taxes does your company pay to the County? the state? (4 dots) 
27. What are the resources available for non-commercial shellfish growers?  We are 

cultivating oysters for our use and want to have access to all the available science: water 
quality, ghost shrimp, protection of eelgrass beds, etc. 

28. We live on Lindsay Beach, Dabob Bay. 2 people come by in an inflatable boat and take 
samples with a rake-like device in the eegrass. What are they checking for and who are 
they with (what agency?) (1 dot) 

29. How do you test for presence of parasites and chemical contaminants?  Who’s testing? 
(1 dot) 

 
Questions for Organizers 
30. Will presentations be posted?  reports? on web site? where? (2 dots) 
31. At present, this is a pro-commercial aquaculture forum, and yet many are opposed to 

aquaculture. Will that viewpoint be presented here? (one dot) 
32. There was no representation from any environmental groups’ perspective. Why? (4 

dots) 
 
Question in the Evaluation Form: “What else would you like to know more about?  
 

• How to sustain the industry for generations to come. 
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• How can new/beginning shellfish growers enter the business? 
• Data from impact study 
• I would have liked to hear the answer (from the panel) to the question “Do you think 

there should be an HPA required for geoduck harvest? 
• Who else is in the audience (besides the MRC)? 
• How much food is provided via aquaculture vs terrestrial farming? 
• Economics/business owners/impacts 
• Sound Action 
• Commercial geoduck industry—used natural product. 
• Best Practices for shellfish farming for personal consumption. 
• More about geoduck farming. Pros and cons of blasting with water. 
• Negative aspects of aquaculture. 
• Is there any law or regulation that requires disclosure of money spent on lobbying at 

state level? 
• Watershed quality concerns 
• Negative impacts. Besides hydraulic permit, little was presented about.  Not much 

on the research, except for presentation on Ecopath but no time for discussing 
various findings in any in-depth way. 

• Cattle vs clams J 
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APPENDIX D:  Outside (external) protestor’s handout 
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