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1.1

Plastic aquaculture gear is not a threat to Puget Sound

It is our understanding that the City of Bainbridge Island is considering a ban on the use of
nonbiodegradable plastic aquaculture gear. We have been provided with a series of communications
from members of the Coalition to Protect Puget Sound (the Coalition) and the Bainbridge Alliance for
Puget Sound on this topic, including a white paper by the Coalition submitted June 16, 2016 by
Maradel Gale titled “Washington State Shellfish Aquaculture Overview pf Adverse Impacts with
Emphasis on Cumulative Impacts”, making assertions regarding adverse impacts of aquaculture
operations. Their broad assertions about health hazards associated with the use of plastic
aquaculture gear are not supported by available scientific studies or observations in Puget Sound and
the Salish Sea. Concerns raised include allegations that aquaculture gear is a major source of plastic
debris in Puget Sound, that harmful chemicals may be released from plastic gear, and that gear may
rapidly breakdown and form microplastic particles that could harm aquatic organisms. None of these
allegations are accurate. Current research regarding the use of plastics and shellfish aquaculture
practices indicate that:
•
•
•
•
•
•

Aquaculture operations are not a significant source of marine plastic debris, and there are
procedures in place that limit the loss of plastic gear from aquaculture operations.
Aquaculture gear does not readily break down to form microplastics, and microplastic
concentrations are higher in urban embayments than near aquaculture operations.
Microplastics have not been shown to affect Puget Sound biota.
Use of rigid PVC tubes do not pose a toxic hazard.
HDPE gear also does not pose a toxic hazard.
Microplastics are not a major source of exposure to persistent organic pollutants (POPs).

Evidence to support each of these statements is presented below.

1.2

Aquaculture operations are not a significant source of marine plastic
debris, and there are procedures in place that limit losses of plastic gear

Aquaculture gear is not a primary source of marine plastic debris. Land-based sources provide the
largest contribution to marine plastic debris, and numerous marine sources also contribute. A 2009
United Nations Environmental Programme report identifies many sources of plastic debris worldwide:
“The major land-based sources of marine litter include wastes from dumpsites located on
the coast or banks of rivers; rivers and floodwaters; industrial outfalls; discharge from
storm water drains; untreated municipal sewerage; littering of beaches and coastal picnic
and recreation areas; tourism and recreational use of the coasts; fishing industry activities;
ship-breaking yards; and natural storm related events. The major sea-based sources of
marine litter include shipping (merchant, public transport, pleasure, naval and research
vessels) and fishing (vessels, angling and fish farming) activities; offshore mining and
extraction (vessels, and oil and gas platforms); legal and illegal dumping at sea;
abandoned, lost or otherwise discarded fishing gear; and natural disasters.” (UNEP 2009,
page 9).
The National Marine Debris Monitoring Program (NMDMP), conducted by Ocean Conservancy,
surveyed marine debris on U.S. beaches during a five year period from 2001-2006 (Ocean
Conservancy 2007), finding that plastic items dominated debris collected. For debris found (not
limited to plastics), land-based debris made up 48.8% of all collected items, with 33.4% of items
from general sources (not specifically land- or marine-based) and only 17.7% of items were oceanbased. For the 40 monitoring locations along the west coast, the contribution from ocean-based
items was lower, only 11.3%. The west coast items collected are shown in Table 1. None are
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Table 1 Total Debris Collected: Regions 6 & 7
(Copied from reference Table 9, Ocean Conservancy 2007)

The total debris items collected between September 2001 and 2006
Debris Item

Number of Items collected

Percent of Total

Ocean-based Sources
Gloves

143

0.6%

Debris Item

169

0.7%

Light bulbs/tubes

110

0.4%

Oil/gas containers

65

0.3%

203

0.8%

86

0.3%

Traps/pots

234

0.9%

Fishing Line

404

1.6%

Light sticks

205

0.8%

Rope > 1 meter

842

3.2%

Salt bags

19

0.1%

Fish baskets

46

0.2%

Cruise line logo items

19

0.1%

574

2.2%

Syringes

72

0.3%

Condoms

Pipe-thread protectors
Nets >5 meshes

Floats/Buoys
Land-based Sources

71

0.3%

Metal beverage cans

1,912

7.4%

Motor oil containers

69

0.3%

3,605

13.9%

183

0.7%

7,562

29.1%

215

0.8%

69

0.3%

Plastic bags with seam <1 meter

2,877

11.1%

Plastic bags with seam >1 meter

264

1.0%

Straps: Open

526

2.0%

Balloons
Six-pack rings
Straws
Tampon applicators
Cotton swabs
General Sources

Straps: Closed
Plastic bottles: beverage

66

0.3%

3,090

11.9%

Plastic bottles: food

973

3.7%

Plastic bottles: bleach/cleaner

274

1.1%

1,014

3.9%

25,961

100.0%

Other plastic bottles
Total Items
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uniquely associated with shellfish aquaculture. Based on these reports, a localized focus on plastic
aquaculture gear is unwarranted and will not discernably affect the levels of marine plastic debris in
Puget Sound.
Furthermore, loss of plastic aquaculture gear is already minimized. One condition of aquaculture
farm approval often includes an action plan to minimize the potential for gear escape. This is
accomplished by securing gear in place, removing gear as soon as it is no longer needed, removing
gear and equipment when crews are not present, and through regularly patrolling the tidelands for
washed up gear and debris. Studies have shown that removal of marine debris is effective at
mitigating the potential to create microplastics (Andrady 2011; Heatherington et al. 2005).

1.3

Aquaculture gear does not break down easily to form microplastics, as
conditions typically found in the marine environment of the Puget Sound
slow the degradation of plastic

Another concern raised in the Coalition white paper is the potential contribution of aquaculture gear
to microplastics in sea water. Microplastics are commonly defined as particles less than 5mm in
diameter. The Joint Group of Experts on the Scientific Aspects of Marine Environmental Pollution,
which advises multiple United Nations agencies, identified four different processes by which
microplastics may reach marine water:
•

•

•

•

“Deterioration of larger plastic fragments, cordage and films over time, with or without assistance
from UV radiation, mechanical forces in the seas (e.g. wave action, grinding on high energy
shorelines), or through biological activity (e.g. boring, shredding and grinding by marine
organisms);
Direct release of micro particles (e.g. scrubs and abrasives in household and personal care
products, shot-blasting ship hulls and industrial cleaning products respectively, grinding or milling
waste) into waterways and via urban wastewater treatment;
Accidental loss of industrial raw materials (e.g. prefabricated plastics in the form of pellets or
powders used to make plastic articles), during transport or transshipment, at sea or into surface
waterways;
Discharge of macerated wastes, e.g. sewage sludge” (GESAMP 2010).

Microplastics may reach the marine environment either from breakdown of plastic items that are
already in the water or on beaches, or they may wash into the ocean from plastic items on land.
Microplastic particles are shed by aging plastic structures such as decks, picnic tables, garbage cans,
play structures and numerous other plastic items near rivers, lakes and the oceans, as well as by
land-based plastic trash. A major source of marine microplastics in urban areas are discharges from
water treatment plants that release huge numbers of plastic fibers from clothing. Browne et al.
(2011) report “An important source of microplastic appears to be through sewage contaminated by
fibres from washing clothes. Forensic evaluation of microplastic from sediments showed that the
proportions of polyester and acrylic fibres used in clothing resembled those found in habitats that
receive sewage-discharges and sewage-effluent itself. Experiments sampling wastewater from
domestic washing machines demonstrated that a single garment can produce >1900 fibres per
wash.” As can be deduced from these myriad sources of microplastics, aquaculture gear is unlikely to
make a large contribution to the microplastic load in Puget Sound.
The Coalition asserts that plastics in the environment “almost immediately begin shedding
microplastic fibers into the water column”. Despite their claim to present current science with
published references, the Coalition presents no scientific evidence to support this claim. In fact
fisheries elect to use plastic gear because of its resistance to degradation, and geoduck farmers,
typically use and re-use PVC pipe for 10 years or more. In an August 11, 2016 phone conversation,
Dr. Jonathan (Joth) Davis stated he has used the same PVC pipe since 1991. He has also been using
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and re-using the same shellfish caging purchased 26 years ago. The cages are stored in sunlight
when not in use and are still intact and pliable, so clearly they are not degrading or being lost to the
environment.
Several conditions must be present for microplastics to be generated. First and foremost, gear must
be exposed to sunlight, as solar UV radiation is the number one cause of degradation (GESAMP
2015). Andrady et al. (2003) showed that degradation rates of common plastic materials are
extremely slow when found in mid-water and sediment where light is not available and temperature
and oxygen levels are low. This retardation is primarily a result of the relatively lower temperatures
and oxygen concentration in water environments (Andrady et al. 2003). Additionally, degradation
can be effected by foulants (a process in which organisms use the plastic as a habitat) that coat the
exterior of the microplastic and have been shown to deflect UV-B radiation and further reduce the
photodegradation process (Andrady 2011). In the Puget Sound, conditions and the nature of use of
plastic gear both reduce the likelihood of rapid degradation of plastic. Plastic pipes and net bags are
almost always covered with water during daylight hours reducing the potential for photodegradation.
The Pacific Northwest climate is temperate and there is relatively low annual sunlight. All factors that
reduce degradation potential.
Some insights regarding the general origin of micro-debris of all kinds in the Salish Sea are offered in
a recent report by Davis and Murphy (2015). They found the lowest regional levels in the beaches of
the south Sound, including Tacoma and Hood Canal (as shown in their Figure 5). They also found
that most anthropogenic beach debris by count (as opposed to by weight) was expanded polystyrene
foam (69% of total), vs plastic fragments and glass (11% each). Their counts include both macrodebris and micro-debris, with 77% of the debris by count (8% by weight) being micro-debris of all
kinds (i.e., foam, plastic fragments, glass, film, filaments, pellets, etc.)(<5mm). By weight, plastic
fragments were 37% of all debris, but only 3 percent of plastic fragments were microdebris. Debris
was higher near urban areas and appeared to be locally generated. These findings indirectly imply
that aquaculture sites are not a primary contributor to microplastics on beaches in the Salish Sea.

1.4

Microplastics have not been shown to affect Puget Sound biota

At least a dozen laboratory studies have examined the effects of microplastics on aquatic
invertebrates (including mussels, crabs and oysters) and fish. In many cases, these studies used
polystyrene spheres, which are a different plastic than used in aquaculture gear. Most of these
studies used microplastic concentrations many orders of magnitude greater than concentrations
observed in the environment. The article by Lönnstedt and Eklöv (2016) provided by Ms. Gale, is
typical of these other studies. Polystyrene particles were used, and the concentrations which were
characterized as being “environmentally relevant”, included one concentration of 10,000 particles/m3
and a high concentration of 80,000 particles/m3. The lower concentration was similar to the mean
concentrations found in water along the Swedish coast (7,000-10,000 particles/m3). In contrast, a
recent survey of waters in Puget Sound and in Nootka Sound in British Columbia found 0-102
particles/ m3 in surface water and 0-44 articles/ m3 in 5 meter deep water. The highest concentration
found was 5,300 particles/ m3 at a 10 meter depth in Nootka Sound (Hansen 2016).
Thus, although laboratory studies such as that by Lönnstedt and Eklöv (2016) have found that high
concentrations of microplastic particles can have effects on marine biota, these studies do not
provide any evidence that ambient concentrations in Puget Sound will harm our marine life. It is a
critical tenant of toxicology that “the dose makes the poison”. Any substance can be toxic at a
sufficiently high dose, but effects observed at those high doses do not suggest that those effects will
occur at much lower doses.

1.5

Use of rigid PVC tubes do not pose a toxic hazard

The Coalition asserts that “PVC can leach dangerous chemicals into the marine environment.” This
statement is based on the assumption that PVC tubes used in geoduck aquaculture contain
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phthalates. This assumption is false. PVC comes in two basic forms, rigid and flexible. Phthalates are
often used in flexible PVC products. Phthalates are generally not added to the rigid form used in
geoduck aquaculture. As noted by the Coalition, Washington State Department of Ecology reviewed
the potential toxic hazard of PVC in marine environments and determined that this rigid PVC does not
pose a significant toxic hazard because its hardened form is stable in the marine environment
(Johnson 2010). Ecology also conducted a literature search to determine the current body of
knowledge addressing the potential for chemical impacts from the use of PVC pipe in the marine
environment. Based on this review, they determined that the potential for chemical toxicity to
marine organisms from PVC pipe appears to be low (Johnson 2010).
Metal-based stabilizers are used in rigid PVC, but the concentrations are extremely low. In response
to concerns raised during the permit process for a Puget Sound geoduck farm, metals were tested in
sediment at an active geoduck aquaculture site and, for comparison, at a control site approximately
600 feet updrift of the culture location. The culture site had an active geoduck aquaculture history of
more than 10 years and the area sampled was on its second crop rotation. There were no
statistically significant differences identified between metals concentrations in sediment from the
control site and the culture site, confirming that PVC pipes were not releasing metals to the
environment.
The Coalition’s allegations about chemical releases from PVC pipes are contradicted by their
widespread use for drinking water pipes, as well as to convey water in the Seattle aquarium.

1.6

HDPE gear also does not pose a toxic hazard

HDPE products are expected to degrade slowly, but few studies were found quantifying rates of
degradation in marine water. Artham et al. (2009) showed that HDPE sheets 1.5 mm thick cut into
150x100 mm placed in the east coast of the Bay of Bengal India experienced a weight loss of 1.6%
over a 12-month period. Low density polyethylene (LDPE) experienced a slightly greater weight loss
(1.9%), while polypropylene had a smaller weight loss (0.65%). Using the same methods, a 6month immersion resulted in weight loss of 1.5-2.5% for LDPE, 0.5-0.8% for HDPE and 0.5-0.6% for
polypropylene (Sudhakar et al. 2007). These findings with very thin plastic sheets immersed in warm
ocean water would vastly overestimate degradation rates for HDPE gear immersed in Puget Sound’s
colder water. Particles that are released would be expected to be denser than seawater, and migrate
to nearshore sediment. Given the expected slow release rates and the relatively small volume of
HDPE gear vs. nearshore sediment volume, it is unlikely that HDPE gear will cause a discernable
increase in microplastics in sediment or in shellfish. Lack of degradation of HDPE gear is supported
by the decades of use of aquaculture cages reported by Puget Sound growers (see prior description
of comments by Dr. Joth Davis).

1.7

Microplastics are not a major source of exposure to persistent organic
pollutants (POPs)

The Coalition raises concerns about possible adsorption of chemicals to microplastics, and the
potential that these chemicals may be taken up into organisms that ingest the particles. Related to
this point, it is important to understand that persistent organic pollutants (POPs) like PCBs and PAHs
will already be adsorbed to sediment particles. These chemicals are hydrophobic (i.e., they avoid
water). Marine animals are generally exposed to these chemicals from their prey and also by
ingesting sediment. There is no evidence that microplastics are an important contributor to exposure
to these chemicals in the environment. The bioavailability of ingested POPs across trophic levels are
not known, and the potential damage to the marine ecosystem has not been quantified. Current
research indirectly suggests that, compared to the natural path-way, microplastics only play a small
role in transporting POPs to biota (GESAMP 2015).
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1.8

Rolfe White Paper Does Not Support Assertions Harm from Shellfish

In a June 27, 2016 email Maradel Gale submitted a “white paper” titled "Possible negative health
impacts from shellfish consumption" which she states was drafted by Christine Rolfe. This paper
asserts that, "The shellfish industry introduces tons of plastics into the marine environment in the
form of PVC tubes, HDPE mesh tubes, net caps and net covers", and references a law review paper
by Moore (2014) to support this statement. Moore recounts proceedings before the Washington
Shoreline Hearings Board related to appeal of a geoduck farm permit, and reports that an email from
Wayne Palsson with the Washington Department of Fish and Wildlife on September 27, 2007 states,
'Bottom Trawl Survey Estimates of Aquaculture Debris in South Sound, based upon our 2005 survey:
Netting: 61,600 items, Tubes: 21,600'. The Board denied the appeal, in part because extrapolation
was used to obtain the estimates from Wayne Palsson. In other words, data from a much smaller
survey was used to estimate the total amount of such gear in the south Sound, an approach that was
not found to be scientifically supportable by the hearings board. As a consequence, the reference
cited does not support the statement that "tons" of plastics are introduced into the marine
environment from the shellfish industry. In fact, as we described above, many studies and surveys
have shown that land-based sources such as wastes from dumpsites, and discharges from storm
water drains and municipal sewage treatment plants provide the largest contribution to marine
plastic debris, and that aquaculture gear is not a primary source of marine plastic debris.
The second concern raised in this white paper is "Once in the environment, these plastics all begin to
shed microplastic fibers into the water column. These fibers and particles are the size of plankton in
the water column". A 2015 power point presentation by Charles Moore titled “Bivalve Aquaculture
Associated with Plastic Pollution in South Puget Sound” is cited to support that statement. In the
presentation, Moore presents anecdotal evidence to support his argument, such as site pictures,
rather than scientific data or studies. As we document above, aquaculture gear does not break down
easily to form microplastics, as conditions typically found in the marine environment of the Puget
Sound slow the degradation of plastic. In fact fisheries elect to use plastic gear because of its
resistance to degradation. As described above, geoduck farm operators typically use and re-use PVC
pipe for 10 years or more, and Dr. Joth Davis stated he has used the same PVC pipes and shellfish
cages for decades, and that the cages are still intact and pliable, so clearly they are not degrading.
The next white paper statement is "Persistent organic pollutants (POPs) are in the water column.
These are pollutants from Stormwater runoff, industrial operations, agricultural practices. POPs
include things like polycyclic aromatic hydrocarbons (PAH), polybrominated diphenyl ethers (PBDE),
polychlorinated biphenyls (PCB), DDT and dioxin. There are also heavy metals in the water such as
cadmium, lead, zinc and arsenic." While there is no reference cited to support this statement, it is
true that POPs and metals are present in the marine environment. Generally, their concentrations
are low, with the highest levels found in urban embayments rather than in areas where shellfish
farms are located. It is also true that POPs are generally hydrophobic, however, it is misleading to
say that “when they encounter a plastic microfiber, they adsorb onto the surface of the plastic”. As
we describe above, due to their hydrophobicity, most POPs in the marine environment will already be
adsorbed to sediment, and the extent to which these chemicals might then be transferred to
microplastic fibers is unclear. It is also true that Desforges et al. (2015) and others have shown that
zooplankton may ingest microplastics; however, it is not clear if adverse effects are associated with
any POPs that might be adsorbed to the microplastics. In fact, Desforges et al. conclude that
although zooplankton do ingest microplastics, their health implications are unclear and the potential
impact of food web transfer of microplastics in zooplankton remains "largely unanswered."
The further assertion that POPs may desorb from microplastics and remain in the gut of shellfish is
not supported by the reference cited in the white paper. In fact, Van Cauwenberghe et al. (2014)
conclude that, "The presence of marine microplastics in seafood could pose a threat to food safety,
however, due to the complexity of estimating microplastic toxicity, estimations of the potential risks
for human health posed by microplastics in food stuffs is not (yet) possible." There is currently no
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evidence that POPs adsorbed to microplastics in the marine environment result in increased POP
concentrations in shellfish.
The white paper asserts that “Heavy metals are also found in the tissues of shellfish. These are found
in shellfish samples from all sites studied in Puget Sound." This statement is unrelated to aquaculture
gear and is rather nonsensical because “heavy metals” are found in all living things to various
degrees. The concentrations of cadmium and other metals have been measured regularly in Puget
Sound fish and shellfish, and tend to be higher in urban embayments than in areas where shellfish
are grown. There is no evidence that aquaculture has any influence on metal concentrations in Puget
Sound water, sediment or biota. In fact, Lanksbury et al. (2014) (cited in the white paper) concludes
“Wild and transplanted mussels sampled simultaneously from six sites had similar concentrations of
organic contaminants and metals, suggesting that caged mussels behaved similarly to wild-growing
mussels”, while noting that the study was not designed to support such a comparison.
The white paper does not provide a reference for the statement that there are no consumption
standards or testing for toxics for shellfish; however, the National Oceanic and Atmospheric
Administration (NOAA) has operated a National Mussel Watch Program which monitors the status and
trends of toxic contaminants, including the Puget Sound, since 1986. Additionally, the Washington
State Department of Health regularly tests molluscan shellfish, and the water they grow in, to ensure
it is safe to eat. When conditions are deemed to pose a threat to public health the department
responds by issuing recreational and commercial shellfish beach closures, which can be accessed via
their website.
The comment that "Consumption of these heavy metals and POPs can cause reproductive,
developmental, behavioral, neurologic, endocrine and immunologic adverse impacts on the shellfish"
is not relevant to plastic aquaculture gear. Metals and POPs are ubiquitous in the environment and in
all kinds of food. Their toxicity is a function of dose, and the concentrations in shellfish are not a
cause for concern. Furthermore, microplastics are not a major source of exposure to persistent
organic pollutants (POPs) when compared to other sources.
Thus, based on a careful review, it is evident that the information in the Rolfe white paper and
supporting references does not support a finding that shellfish aquaculture gear poses a threat to the
environment.

1.9

Conclusions

Aquaculture operations are not a significant source of marine plastic debris, and there are procedures
in place that limit the loss of plastic gear from aquaculture operations. Based on the evidence
presented, a localized focus on plastic aquaculture gear is unwarranted and unlikely to discernably
affect the levels of marine plastic debris in Puget Sound.
There are a myriad of land-based, general and ocean-based sources of microplastics, and
microplastic concentrations are higher in urban embayments than near aquaculture operations.
Aquaculture gear does not readily break down to form microplastics, and aquaculture gear makes a
negligible contribution to the microplastic load in Puget Sound. On Bainbridge Island, water
treatment and failed septic systems are likely to contribute far more plastic fibers to Puget Sound
than will aquaculture operations.
Microplastics have not been shown to affect Puget Sound biota. Although laboratory studies such as
that by Lönnstedt and Eklöv (2016) have found that high concentrations of microplastic particles can
have effects on marine biota, these studies do not provide any evidence that ambient concentrations
in Puget Sound will harm our marine life. It is a critical tenant of toxicology that “the dose makes the
poison”. Any substance can be toxic at a sufficiently high dose, but effects observed at those high
doses do not suggest that those effects will occur at much lower doses.
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Use of rigid PVC tubes and HDPE gear do not pose toxic hazards. The Coalition asserts that “PVC can
leach dangerous chemicals into the marine environment.” This statement is based on the assumption
that PVC tubes used in geoduck aquaculture contain phthalates. This assumption is false. The rigid
PVC form used in geoduck aquaculture does not contain phthalates. PVC pipes also do not leach
metals into the surrounding water or sediment. Given the expected slow release rates and the
relatively small volume of HDPE gear vs. nearshore sediment volume, it is unlikely that HDPE gear
will cause a discernable increase in microplastics in sediment or in shellfish.
Microplastics are not a major source of exposure to persistent organic pollutants (POPs) when
compared to other sources. A ban on plastic aquaculture gear would not have any of the asserted
benefits because the gear is not contributing discernably to marine plastic debris or to the observed
low level of microplastics in Puget Sound, and microplastics are not a significant source of exposure
to chemicals. There are many other sources of plastic debris and microplastics that could be targeted
by the City if there is a strong desire to reduce microplastic loading to the Sound, such as controlling
releases from water treatment operations and leaking septic systems, reducing land-based plastic
waste, and investigating other sources.

1.10
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Attachment B

Jesse DeNike
Plauché & Carr LLP
811 First Avenue, Suite 630
Seattle, WA 98104

RE:
COMMENTS ON THE FEBRUARY 17, 2017 CITY OF BAINBRIDGE
SUBMITTAL FOR A SHORELINE MASTER PROGRAM LIMITED AMENDMEN
Dear Mr. DeNike:
As you have requested, we provide herein comments on the February 17, 2017
City of Bainbridge submittal for a Shoreline Master Program Limited Amendment
for aquaculture that proposes a ban on the use of non-biodegradable plastics in
aquaculture operations. The City’s submittal letter claims that any aquaculture that
uses non-biodegradable plastic materials is not “consistent with control of pollution
and prevention of damage to the environment.” The City provides no scientific or
technical support for this claim in its letter, referring instead to two websites and
two attachments, Attachment A listing documents with no associated discussion of
their relevance, and Attachment B which is a letter and white paper from the
Coalition to Protect Puget Sound submitted June 16, 2016 titled “Washington State
Shellfish Aquaculture Overview pf Adverse Impacts with Emphasis on Cumulative
Impacts.” 1
The first referenced website in the body of the City’s February 17, 2017 submittal
(http://www.algalita.org/plastic-pollution-and-the-aquaculture-industry/) appears
to be a blog entry that contains summary assertions and conclusions regarding
plastic pollution. The blog has only one reference to scientific literature regarding
concerns with microplastics, Cauwenberghe & Janssen 2. This article does not
provide any insights regarding the sources of microplastics present in the mussels
harvested from a German mussel farm in the North Sea. Nor does it suggest that
any aquaculture gear, except perhaps ropes, contributes to the microplastics
observed, or that banning plastic gear would reduce microplastic concentrations.
Further, it is notable that the referenced website does not recommend banning
non-biodegradable plastics. Instead, it states governments support aquaculture
because they are rightly concerned with depletion of the marine food web by wild
capture, and it recommends best management practices include preventing the
loss of gear. As discussed in our prior technical report, and in this supplement,
commercial shellfish farmers comply with this management practice.

1
On page 12 of the City’s submittal, Attachment B is noted to have an index, but in fact, the
index is in Attachment A.
2
Although the website does not provide the citation for this article, we believe it likely to be
the following article: Van Cauwenberghe L, Janssen CR. 2014. Microplastics in bivalves
cultured for human consumption. Environ Pol 193:65-70.
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Neither the applicable documents in Attachment A of the submittal (i.e., documents 113-126) nor the letter
and white paper in Attachment B provide valid scientific support for the City’s proposed ban on plastic
aquaculture gear. As you know, in August 2016 we provided you with a report containing a detailed critique
of the arguments put forth by the Coalition to Protect Puget Sound in the white paper included as
Attachment B of the City’s submittal. Our understanding is that you then provided our report to the City as
an enclosure with an August 23, 2016 comment letter. In contrast with the Coalition report, we found that
current research regarding the use of plastics and shellfish aquaculture practices indicate that:
•
•
•
•
•
•

Aquaculture operations are not a significant source of marine plastic debris, and there are procedures in
place that limit the loss of plastic gear from aquaculture operations.
Aquaculture gear does not readily break down to form microplastics, and microplastic concentrations are
higher in urban embayments than near aquaculture operations.
Microplastics have not been shown to affect Puget Sound biota.
Use of rigid PVC tubes do not pose a toxic hazard.
HDPE gear also does not pose a toxic hazard.
Microplastics are not a major source of exposure to persistent organic pollutants (POPs).

Evidence to support each of these statements was included in our report, and is still valid. More detailed
documentation is provided in our recent peer-reviewed publication (Schoof and DeNike 2017). It is
noteworthy (and egregiously biased) that our August 2016 report is not cited by the City, nor does the City
examine or cite the large body of peer-reviewed scientific literature we reference.
We also note that none of the documents cited by the City in their Attachment A contradict the analysis in
our report. Document 113 refers to a presentation made by Captain Charles Moore at a Shoreline Hearings
Board hearing. Captain Moore’s presentation and testimony raised general concerns regarding plastic
pollution and included photographs of marine plastic debris in south Puget Sound, but the presentation fails
to demonstrate commercial shellfish aquaculture gear in Puget Sound has adverse environmental impacts,
and it is noteworthy that Captain Moore’s testimony was judged not relevant to the geoduck farm permit by
the hearings board. Specifically, the board found Captain Moore, “while very informed and passionate
regarding the problem of plastics in the oceans, is not a toxicologist or trained scientist nor did his
testimony connect the proposed geoduck farming practices to an increase in marine debris.” (SHB 2012).
Similarly, document 120 is an article with anecdotal observations and photographs of apparently abandoned
oyster bags, in this case in California, so even less relevant to Puget Sound. Any gear, regardless of
composition, will be subject to potential escape, and may pose entanglement risk to wildlife. Farm
management practices and permit conditions to ensure that gear is not lost from aquaculture operations,
and removed when no longer being used, effectively address the concerns identified in document 120.
Requiring gear to be biodegradable, on the other hand, does not address these concerns.
Many of the peer reviewed articles cited are general discussions of all kinds of marine plastic debris
(documents 114, 115, 116, 117, and 118) and have nothing to do with aquaculture. As we described
previously, the vast majority of debris is from land-based sources, and no credible studies have shown
aquaculture gear to be a significant source of marine debris. As described by Schoof and DeNike (217)
commercial shellfish growers follow best management practices and permit conditions to avoid and
minimize gear escapement, and to retrieve any gear that does escape, and they participate in cleanup
efforts that may result in a net withdrawal of marine debris.
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Document 126 (Bendell 2015) is titled “Favored use of anti-predator netting (APN) applied for farming of
clams leads to little benefits to industry….” Although not stated in the City’s submittal, we assume this
article is cited to suggest that there is no need to use anti-predator netting in aquaculture. The article cited
by the City is, however, directly contradicted by a much more comprehensive review by Munroe et al.
(2015) which states “We provide data based on a review of more than 35 peer-reviewed articles, as well as
our own research that demonstrates the efficacy of predator protection for clam farms in various habitats
around the world.” The inclusion of only one of these articles by the City provides evidence of the biased
and incomplete nature of their submittal.
The City also includes some documents reporting laboratory studies of microplastics (121, 122, and 123)
that are not relevant to aquaculture. Lönnstedt and Eklöv (2016, document 121) studied effects of synthetic
polystyrene particles on fish larvae in a laboratory. Polystyrene is not used in most aquaculture gear, and
this article does not suggest that such gear is a source of such particles. Rochman (2016, document 122) is
simply an editorial about the Lönnstedt and Eklöv (2016) article. Oksman (2016, document 123) is a news
article that also does not have any tie in with aquaculture gear. None of the documents cited demonstrate
aquaculture gear is degrading into microplastics or releasing chemicals to the environment. Document 119
(Weinstein et al. 2016) presents a new study on degradation of high-density polyethylene, polypropylene,
and extruded polystyrene, in which strips of plastic were cut from consumer products (pails and extruded
foam plates). After 8 weeks in a salt marsh, the plastic strips were noted to have surface erosion after
biofilms were pulled off and the surface examined by electron microscopy; however, microplastic release
was not documented in the environment. Degradation of aquaculture gear on farms is minimized because
the gear is made of durable plastics designed for marine uses and is submerged the majority of the time,
and temperature and light levels are low. If the City is committed to reducing introduction of microplastics
to Puget Sound, it would be more effective to control known land-based sources.
Documents 114, 116, 117, and 118 raise concerns about potential for releases of persistent organic
pollutants (POPs) from marine plastic debris generally. None of these articles address such releases from
aquaculture gear. Concerns about release of POPs from marine plastic debris generally were called into
question by a report by an international body called the Joint Group of Experts on the Scientific Aspects of
Marine Environmental Pollution which concluded that microplastics likely only play a small role in
transporting chemicals adsorbed to microplastic to biota, when compared to natural pathways such as
sediment (GESAMP 2015).
Recent studies provide further analysis that discounts concerns about impacts of chemicals adsorbed to
microplastics. Bakir et al. (2017) conducted analyses and studies to address concerns that the gut
environment might enhance desorption of chemicals from microplastic particles and absorption into the
animal. They tested for microplastic concentrations in sediment of 1% and 5% (far higher than the
concentrations seen in the Salish Sea), and conclude that “ingestion of microplastic does not provide a
quantitatively important additional pathway for the transfer of adsorbed chemicals from seawater to biota
via the gut.” Beckingham and Ghosh (2017) studied the bioavailability of PCBs from polypropylene
microplastics and concluded that uptake of chemicals from microplastics by sediment-dwelling aquatic
organisms is likely to be very small compared with uptake from sediment particles. These studies provide
strong evidence to support the GESAMP (2015) conclusions, and suggest that there is not significant
uncertainty regarding the impacts of chemicals associated with marine microplastics, regardless of the
source of the microplastics.
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The City’s submittal notes that “interested parties provided examples of alternatives for plastics, including
coir, a natural fiber derived from coconuts, as a possible material for oyster bags, and MATER-BI, an
innovative family of biodegradable and compostable plastics….” Documents 124 and 125 are apparently
intended to show alternatives to plastic aquaculture gear, however, no evidence is provided that any
alternatives are feasible in terms of cost and performance. Document 124 is a newsletter that includes an
article about a person who participated in research on use of coir bags, but no results of the research are
presented. Furthermore, the newsletter includes an article lauding the use of oyster bags and mesh
(presumably plastic) to build reefs from oyster shells. Document 125 is a sales brochure for aquaculture
products showing both a polyvinyl chloride (PVC) coated mesh and a copper alloy mesh. The relevance of
this article is not clear. Is the City contending that PVC coated mesh is preferable? The website for MATERBI in the City’s submittal does not provide any indication that the materials are applicable to equipment
that needs to be durable enough to be used for multiple years. Instead, the proposed uses are for things
like plastic packaging and plastic bags. For these kinds of products, rapid degradation in the marine
environment is a benefit. Not so for aquaculture gear. The value of biodegradable plastics in general is
specifically called into question by GESAMP (2015) which states:
“Plastics such as aliphatic polyesters, bacterial biopolymers and some bio-derived polymers are
readily biodegradable in the environment. But often, these are more expensive to produce than
commodity plastics. Ideally, biodegradability is desirable only after the useful service life when the
product is in litter or marine debris. But, for most applications it is the durability of plastics that is
the most sought after property; it is not clear if the existing biodegradable plastics deliver the
requisite mechanical integrity and durability needed for most applications during their useful life.”
GESAMP (2015) also notes that “In the US, it was found that people litter more when they perceive the
item to be biodegradable (Keep Los Angeles Beautiful 2009).” Thus, the feasibility and effectiveness of
using biodegradable products is not supported by scientific analysis, nor is it addressed by the City.
Based on our earlier review and recently published scientific studies, we conclude that properly managed
use of plastic aquaculture gear is “consistent with control of pollution and prevention of damage to the
environment,” and there is no scientific basis to support the ban on plastic aquaculture gear proposed by
the City of Bainbridge. The City’s submittal does not include any scientific analysis, and the documents cited
in Attachment A do not provide evidence supporting such a ban. As documented in our August 2016 report,
the analysis presented in the white paper included in Attachment B of the City’s submittal is deeply flawed
and also does not support the proposed ban.
Yours sincerely

Rosalind A. Schoof
PhD, DABT, Fellow ATS
Principal
D +1 206 3361653
RSchoof@environcorp.com
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Attachment C

Memo
To:

Gary Christensen, AICP, Planning and Community Development Director

From: Misty Blair, Senior Regional Shoreline Planner
RE: Ecology concerns with City of Bainbridge Island Aquaculture amendments
Unlike other land use laws, the Legislature established the Shoreline Management Act
as a cooperative program that involves both the state and local governments1. The city
has primary responsibility for the planning and administration of the regulatory program
while Ecology is responsible for providing assistance to the city and ensuring
compliance with the policies and provisions of the Act. Ecology values its partnership
with the city and is striving to ensure your master program is consistent with the Act and
the Shoreline Guidelines, while also recognizing local circumstances. We are
committed to working with the city to ensure adoption of a legally defensible master
program.
Ecology has conducted an initial review of the City’s proposed aquaculture amendments
(Ordinance 2016-6) for consistency with state approval criteria.2 We have identified
seven proposed amendments that appear to be inconsistent with state laws and rules
that Ecology would like to discuss with the City before preparing a formal response.
Please let us know if you would like to discuss modifications that could result in
Conditional Approval or confirm that you would like us to continue with the full
amendment package as was submitted.

Overarching principles guiding Ecology’s review

It is the policy of the state to plan for and foster all reasonable and appropriate uses,
while also protecting the environment.3 In determining whether SMP provisions meet the
state policy to plan for both use and protection, Ecology is required to consider this
policy in light of public comments. In both local and state comment periods on this SMP
amendment, public comments were extremely polarized. Ultimately Ecology and the
City must find a mutually agreeable approach that balances both interests.
We acknowledge the concerns expressed about potential impacts of aquaculture,
including cumulative impacts, and the desire of the city to include more prescriptive
application requirements, additional review criteria, and increased monitoring
obligations. We also acknowledge the concerns of shellfish farmers, shellfish gardeners,
and citizens interested in the potential commercial and recreational aquaculture use of
private tidelands.
RCW 90.58.050
WAC 173-26-201(1)
3 See RCW 90.58.020
1
2

Ecology informal response to Bainbridge Island Aquaculture SMP amendment

1

Ecology rules recognize that SMA policy goals harbor potential for conflict. “The act
recognizes that the shorelines and the waters they encompass are “among the most
valuable and fragile” of the state’s natural resources…Thus the policy goals of the act
relate to both utilization and protection of the extremely valuable and vulnerable
shoreline resources of the state.”4
The rules do not always provide a simple bright line for determining how local
governments must balance these goals. However, aquaculture is classified as a waterdependent activity and a preferred use of the shoreline when consistent with the control
of pollution and prevention of damage to the environment. Aquaculture is recognized as
an activity of statewide interest.5 In many cases these activities are located within
shorelines of statewide significance.
The Shoreline Guidelines (Chapter 173-26 WAC) allow local governments flexibility to
tailor policies and regulations for aquaculture to address local circumstance. The rules
grant authority to set limits on potential impacts, e.g., “aquaculture should not be
permitted in areas where it would result in a net loss of ecological functions, adversely
impact eelgrass or macroalgae, or significantly conflict with navigation and other waterdependent uses.”6
However, regulations must be supported by the most current, accurate, and complete
scientific and technical information available.7 Ecology rules acknowledge potential
locations for aquaculture are relatively restricted and the technology associated with
some forms of aquaculture are experimental, therefore SMPs “should recognize the
necessity to provide some latitude in the development of this use as well as its potential
impact on existing uses and natural systems.”8

Concerns and questions about 7 specific provisions
BISMP 5.2.2(9) Proposed New Aquaculture Policy
Before permitting commercial aquaculture, the City should first reserve
appropriate areas for protecting and restoring ecological functions to the greatest
extent feasible while planning for and fostering reasonable and appropriate
water-dependent uses (RCW 90.58.020, WAC 173-26-201(2)(d), WAC 173-26251)(2)).
This policy is derived directly from Ecology’s guidelines, but it is not clear how it is
intended to be implemented. When developing SMPs and considering preferred uses,
local governments are directed by the shoreline guidelines to apply a set a preferences
and priorities when “determining allowable uses and resolving use conflicts on
WAC 173-26-176(2)
See RCW 90.58.020, WAC 173-26-201(2)(d) and WAC 173-26-241(3)(b)(i)(A)
6 WAC 173--26-241(3)(b)(i)(C)
7 WAC 173-26-201(2)(a)
8 WAC 173--26-241(3)(b)(i)(A) & (B)
4
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shorelines”.9 The city completed this planning exercise during its SMP comprehensive
update and documented consistency with the requirement to provide shoreline space
for future water oriented uses in the record. This is reflected in the City’s Shoreline Use
Matrix which prohibits commercial aquaculture in the Natural and Priority Aquatic SEDs.
As such, this Ecology guideline should not be construed as a permit review mechanism.
The existing SMP allows commercial aquaculture with a conditional use permit which
provides review and approval authority to condition or deny a project as necessary to
achieve consistency with the SMA and this SMP.
BISMP 5.2.3(6) Proposed New Aquaculture Regulation
Use of non-biodegradable plastics commencing two years after the effective date
of Ordinance 2016-06.
The marine grade plastics currently used are specifically designed to resist breaking
down in the harsh marine environment. Without evidence of an impact related to marine
grade plastics this prohibition is not supported by current science, data, or other
technical information.
BISMP 5.2.3(7) Proposed New Aquaculture Regulation
Operating motorized vehicles, such as trucks, tractors and forklifts, on the
shoreline and below the ordinary high water mark.
This provision prohibits an activity related to a water-dependent use while still allowing
the activity for other uses including single family residential access, construction and
maintenance. BISMP 4.2.6.5(1)(2) allows machinery operations for construction and
maintenance within and along marine shorelines when completed in compliance with a
hydraulics permit approval (HPA) issued by the Washington State Department of Fish
and Wildlife or if no HPA is required, then the activity may be approved by the
Administrator. The City could appropriately address motor vehicle operation as a
condition of approval if site specific conditions and proposed operations warrant such a
condition for consistency with the goals and policies of the SMA and SMP.
BISMP 5.2.3(8) Proposed New Aquaculture Regulation
New commercial aquaculture in or on known forage fish spawning sites and/or
essential fish habitat.
The record does not include evidence that commercial aquaculture would adversely
impact forage fish spawning and/or essential fish habitat. Pier and dock construction is
permitted within this same area provided the project adheres to the fish windows found
in WAC 220-100 (See BISMP 6.3.5(10)). Fish windows can be used to manage
activities to mitigate potential impacts to forage fish and essential fish habitat. Under
BISMP 4.1.5.5(1), water-dependent development and uses within fish and wildlife
habitat conservation areas and critical saltwater habitat are allowed provided that in9

WAC 173-26-201(2)(d)
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water activities that would affect herring, sand lance or surf smelt spawning only occur
during approved WDFW work windows.
BISMP 4.1.5.5(1)(e) specifically provides that, “For commercial aquaculture within
WDFW documented sand lance and surf smelt spawning locations, no harvesting may
occur during the surf smelt or sand lance spawning seasons until a spawning survey is
conducted. If surf smelt or sand lance spawn are present in the growing area to be
harvested or adjacent tidelands, then no harvest activities may occur until the eggs are
hatched. Extreme caution should be taken to avoid impact and minimize disturbance of
sand lance and surf smelt larvae that are present.”
BISMP 5.2.4(1)(d) & BISMP 5.2.4(2)(f) Proposed New General Aquaculture
Regulation
Non-commercial aquaculture is limited to a cultivation area of no greater than
200 square feet.
Non-commercial aquaculture is already limited to native or non-reproducing species. It
is unclear why the City would want to establish this specific limit on the amount of
private tidelands that can be utilized for non-commercial aquaculture using nonreproducing or native species. This traditional activity is relatively common on
Bainbridge Island and is a preferred water-dependent use.
Furthermore, regulations must be sufficient in scope and detail to ensure the
implementation of the SMA.10 It is unclear how this area is defined (per parcel, per acre,
by ownership) and how the square footage will be calculated (cultivation area, area
covered by bags, outer edge of all cultivation areas, direct seed area).
BISMP 5.2.4(5) Proposed New General Aquaculture Regulation
Permit revisions shall proceed in accordance with WAC 173-27-100. A new
permit is required when any of the following occurs:
a. The physical extent of the use or development or associated overwater
coverage is expanded by more than ten percent compared to the permitted use
or development. If the amount of expansion or change in overwater coverage
exceeds ten percent, the revision or sum of the revision and any previously
approved revisions shall require the applicant to apply for a new permit;
b. The applicant proposes to cultivate a species not included in the original
permit; or
c. New chemicals not previously approved as part of the existing permit are
proposed for use.
This provision is inconsistent with the permit revision criteria of WAC 173-27-100 which
applies to all shoreline permit approvals. The revision criteria are already included in
BIMC 2.16.165 Shoreline Master Program Administration.
BISMP 5.2.4(7) Proposed New General Aquaculture Regulation
10

WAC 173-26-191(2)(ii)(A)

Ecology informal response to Bainbridge Island Aquaculture SMP amendment

4

In addition to the minimum application requirements in BIMC 2.16.165,
applications for commercial aquaculture operations shall include the submittal
requirements provided in the Administrative Manual. Some of these submittal
requirements may be waived by the Administrator based on site-specific
environmental and ecological conditions.
An administrative manual not incorporated into the SMP should only illustrate submittal
requirements included in the SMP or WAC 173-27. This manual cannot impose
additional restrictions under the SMA authority if it is not included within the SMP.
BISMP 5.2.5(1)(a) Proposed New Location and Design Standard Aquaculture
Regulation
The total area of all permitted commercial aquaculture operations shall not exceed
5 acres. Acreage shall include the area of cultivation and harvest on the tidelands.
The City’s record does not include persuasive rationale for this regulation limiting the
total area available for commercial aquaculture to 5 acres. Furthermore, it is not clear
how the regulations is sufficient in scope and detail to ensure the implementation of the
SMA. For example:
 How would the acreage area for each individual operation be calculated?
 Would this be calculated based on permits issued or actual cultivation?
 When would the City start and stop the “acreage” clock? What if an application
were to be filed and determined to be complete, then before it was approved a
final decision was subsequently issued on another project that pushed the total
acreage to the City-wide 5-ac limit? Despite a complete application, would the
last one in is denied?
 Is this city-wide cap intended to be a dimensional standard that an applicant can
exceed provided they acquire a Variance?
Conclusion
Ecology would like the opportunity to discuss whether the City is amenable to
eliminating or revising these seven provisions. Both the current and proposed
Bainbridge Island SMP allows commercial aquaculture as a conditional use. The
conditional use permit process is an effective way to address cumulative impacts and
provides the opportunity to require specially tailored environmental analysis or design
criteria to ensure consistency with the SMP or SMA.11
Furthermore, the City has opted to extend most of the geoduck-specific provisions set
forth in WAC 173-26-241(3)(b)(ii-iv) to all forms of aquaculture. As such, Ecology
believes that the SMP can address many of Ecology’s concerns by deleting or
modifying the above proposed provisions and many of the city and public comment
concerns can be addressed through the use of the existing conditional use permitting
mechanism.
11

WAC 173-26-241(2)(b)(i)
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Thurston County Shoreline Stakeholders Coalition
7541 Holmes Island Rd SE, Olympia, WA 98503-4026
November 30, 2020

To:

Thurston County Planning Commissioners

From: John H. Woodford, Chair
Thurston County Shoreline Stakeholders Coalition
Re:

SED re-designation plus comments of October 21, 2020, “pink” SMP Chapters 19.400 and 19.500

Commissioners,
During the Public Communications portion
of the November 4, 2020, Planning
Commission meeting I, representing the
Coalition, chose to address the SED redesignation of some 2,700 shoreland
properties. Following the November 18th PC
meeting we see that nothing has changed.
Ms. Jennifer Davis has reiterated that staff
has a plan moving forward, but we have still
heard nothing about how staff will respond
to property owners questioning and/or
challenging these re-designations.
Do these 2,700 property owners have to
wait for release of the actual Public Hearing
draft to receive notification of redesignation? Why? Why not right now?
As for the draft postcard that Mr. Andrew
Deffobis presented on the 18th, it is totally
inappropriate. It says nothing about redesignation. Nothing. Screenshots that I
took on the 18th are shown here to the
right. This is a postcard that should be sent
to every shoreline property owner in the
County. There will be “changes that could
affect” all of us.
Notification to those 2,700 hundred should
specifically spell out the pending redesignation and the consequences if the
matter isn’t resolved prior to the SMPs
adoption…in a manner which provides proof
of delivery. Further, this notification should

provide information to guide the property owners to the online sites to see both the existing and proposed SED
maps. Comparison of these two SED maps will show them the re-designation impact on their particular property.
Now, back to the October 21, 2020, “pink” SMP draft. Commissioner Doug Karman provided you and staff a very
comprehensive list of Comments on 1) Chapters 19.100 through 19.400 for the November 4th Planning
Commission meeting and 2) Chapters 19.400 and 19.500 for the November 18th PC meeting.
We, too, submitted a letter to you on November 16,2020, with the Coalition comments on SMP Chapters 19.100
through 19.400. Now we will address Chapters 19.400 and 19.500 below, hopefully complementing and/or adding
to Mr. Karman’s comments without duplicating his observations.

Chapter 19.400 General Regulations
19.400.100 Existing Development (pg. 45): This introductory paragraph should be deleted; it was added to the
document in the first “red line/strike-through” revision as a justification for labeling, “nonconforming,” homes
built in-whole or in-part in what is now defined as the “buffer.” You Planning Commissioners are considering
labeling options. Those home should be “Conforming.” Please remember our August 31, 2020, letter about
Conforming vs. Nonconforming and material presented by others. The new staff note, in yellow, following the
paragraph states, “The Commission is interested in public comment on this topic.” The Coalition stands for
“Conforming” as do many others.
19.400.100.B.1.a. and b. (pg. 45): In both cases, “nonconforming” should change to “conforming.”
19.400.100.B.1.d (pg. 46): The limitation of a maximum 500 square foot landward expansion to a home entirely
within the buffer is totally arbitrary and is counter to the Department of Ecology requirements. Apparently this
500 sq. ft. limitation started with Spokane’s SMP (reasoning unknown) and it has been cut and pasted into other
SMPs, including Thurston County's, without any understanding of the reasoning.
This is possibly not such a big deal for homes within the Shoreline Residential SED where the buffer is 50feet…and a creative design solution could link across the remainder of the buffer to a larger out-of-buffer addition
if needed. But what if you have a home in a Rural Conservancy (150-foot buffer) or Natural SED (200-foot buffer)?
Your home could set back 100-feet from the OHWM and still be very deep within the buffer. This would be the
case for most marine waters (including, for example, all of Coopers Point which is certainly a residential area and
not rural); all of Deep Lake; most of Scott Lake; large portions of Offutt Lake, McIntosh Lake, Lake Lawrence, Clear
Lake, Elbow Lake and probably several more…including those Unknown Lakes, Unnamed Ponds and Unnamed
Mines called out in Table 19.200.107(B).
Just thinking, maybe staff should just remove this limitation.
19.400.115, Critical Areas (pg. 50-53): Just which Ordinance takes precedence? So, please see the first page of my
November 16th letter where I commented on the Chapter 19.100 Introduction. We feel that the SMP trumps the
CAO. Staff may need to re-examine this material.
19.400.120.B.4. (pg. 55): deals with an addition 15-foot setback beyond the buffer. It should be made clear that
this only applies if there is a true buffer on the property…a non-clearing area…with intact native vegetation. If the
property has lawn or other non-native vegetation, this setback should not apply. See my comments on Chapter
19.150 Definitions earlier in my November 16th letter.
19.400.120.D.1.b. (pg. 57): Decks and Viewing Platforms. Staff has presented this matter as a Public Hearing
Option. So, just what does a Public Hearing Option mean? What has to happen at the Public Hearing to trigger the
change? Or, can you Commissioners initiate this change before the Public Hearing?

19.400.140 Bulk and Dimension Standards (pg.65-66): First, do these standards apply only to new developments?
If so, it should be stated. If not (applying to developed property), how does staff designate existing parcels that do
not comply with this standard?
Table 19.400.140(A) Development Standards (pg. 65):
Lot Width: Where are Lot Widths measured? Most parcels do not have parallel side property lines…some
are wider at the water line (OHWM) and narrower at the landward end…other are the opposite. Where
and how does staff measure lot width?
Footnote 4, Hard Surface thresholds…See Section 19.400.125: Why aren’t the applicable hard surface
limits just noted here rather than referring interested parties on to yet another document, Chapter 20.07
TCC?

Chapter 19.500 Permit Provisions, Review and Enforcement
19.500.100.A.5. (pg.73): “A permit or written approval is required…” Is a written approval a letter of exemption? If
so, it should be so stated. And, I discussed letter(s) of exemption in more detail in my November 16, 2020, letter to
you Planning Commissioners…what is it?
19500.100.C.4. (pg.75): “Construction of a dock, including a community dock, designed for pleasure craft only, for
the private…” Docks associated with single-family homes have uses that go far beyond, “…for pleasure craft
only…” Residential docks serve many other uses, like water access for swimming, fishing, just sitting to watch the
water and a host of other water-oriented recreation. This is especially true when a water-front yard meets the
definition of a buffer.
Chapter 12 of Ecology’s SMP Handbook is titled Piers, Docks and Overwater Structures. We don’t see anything
that limits dock and pier use to only moorage facilities.
19.500.100.F. (pg. 79): Letter of exemption is called for, we believe, the first and only time. What is a letter of
exemption?
19.500.105.I.1.d. (pg. 84): “This program shall at a minimum be amended every eight years, consistent with RCW
90.58.080(4).” …just pointing out, the SMP will be before you over and over again, forever. Be prepared.
Thank you for your consideration of these key issues.
Respectfully submitted,

John H. Woodford, AIA

Patrick and Kathryn Townsend
7700 Earling Street NE
Olympia, WA 98506
Thurston County Planning Commission
Subject: Comments on proposed SMP
December 2, 2020
Dear Commissioners:
The potential destructive impacts of aquaculture plastics on the ecology of Puget Sound
tidelands requires that PVC, HDPE and other plastics be excluded from use under the new SMP
regulations. The potential damage caused by plastics has been well documented in the findings
of the lawsuit by the Coalition To Protect Puget Sound Habitat and Center for Food Safety
against the Army Corps of Engineers. In the final ruling Judge Robert J. Lasnik was clear that
these impacts, along with other concerns, were strong enough to fully repeal the NWP 48
aquaculture permitting process and the currently issued permits. Thurston County, through the
new SMP, should not repeat the mistakes of other regulatory bodies.
The plastics used in aquaculture operations are not certified for marine use by ASTM or other
recognized standards bodies. Several scientific studies of marine plastics have clearly identified
the dangers of plastic pollution in marine waters. The danger of plastics to aquatic life and birds
is clear.
Ms. Taylor complains that the shellfish industry is unfairly targeted for its use of plastics on
Puget Sound tidelands and cites Rosalind A Schoof’s paper of August 2016 entitled “Plastic
Aquaculture Gear is Not a Threat to Puget Sound.” Ms. Schoof compares aquaculture plastics
that are purposefully embedded on the tidelands to other plastic debris that unintentionally
ends up in public waterways, such as metal beverage cans, light bulbs, straws, fishing lines,
condoms and tampon applicators. This comparison is a false equivalence. No one intentionally
embeds hundreds of acres of tidelands in Puget Sound with these items. Just because plastic
debris from upland use ends up in our waterways does not excuse the INTENTIONAL use of
plastics on our tidelands—approximately 7 miles of PVC and/or HDPE plastics weighing 16 tons
PER ACRE for industrial geoduck aquaculture. Though we agree that it is bad business that
plastics from upland use end up in our waterways, Ms. Schoof and the shellfish industry are
making an illogical and self-serving comparison.
Ms. Taylor discusses at length the issue of Permit Compliance and speaks about “compliance
concerns” regarding a specific geoduck operation. If it is the ChangMook Sohn/Taylor Shellfish
geoduck operation in Zangle Cove that she is referring to, we are the “commenters” who she is

referring to and we continue to document our observations of permit non-compliance of this
Taylor Shellfish operation and report it to Thurston County and the Army Corps of Engineers.
Additionally, Ms. Taylor further complains that the shellfish industry is unfairly targeted related
to compliance monitoring. The fact of the matter, expressed to us in testimony by Thurston
County officials, is that there is NO monitoring by the County of shellfish operations. One
Thurston County official told us that that County does not have the personnel to monitor these
operations and that the County relies on citizens to perform this duty and report to the County.
We have done that and will continue to do that. If the County does not have the personnel to
monitor these operations and becomes unwilling to accept the monitoring by the public, then
all shellfish operations on Puget Sound tidelands must be terminated. With respect to Ms.
Taylor’s complaint, and for the sake of comparison, the extensive monitoring and regulation of
shoreline homes and properties is well documented in the Thurston County SMP.
Every precaution should be taken to prevent further degradation of the Puget Sound marine
environment. Every effort should be made to use truly sustainable practices in all marine
operations. We join with multiple environmental organizations in Thurston County in asking for
the exclusion of plastics in aquaculture operations.
Please incorporate the documents and scientific studies included in the folder at this link:
https://www.dropbox.com/sh/kh9bwabyo5l7k3w/AACtpMDD1W6vUjZ_Sr1KDJMma?dl=0
Sincerely,
Patrick and Kathryn Townsend
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December 2, 2020
Dear Commissioners:
The potential destructive impacts of aquaculture plastics on the ecology of Puget Sound
tidelands requires that PVC, HDPE and other plastics be excluded from use under the new
SMP regulations. The potential damage caused by plastics has been well documented in the
findings of the lawsuit by the Coalition To Protect Puget Sound Habitat and Center for Food
Safety against the Army Corps of Engineers. In the final ruling Judge Robert J. Lasnik was clear
that these impacts, along with other concerns, were strong enough to fully repeal the NWP 48
aquaculture permitting process and the currently issued permits. Thurston County, through
the new SMP, should not repeat the mistakes of other regulatory bodies.
The plastics used in aquaculture operations are not certified for marine use by ASTM or other
recognized standards bodies. Several scientific studies of marine plastics have clearly
identified the dangers of plastic pollution in marine waters. The danger of plastics to aquatic
life and birds is clear.
Ms. Taylor complains that the shellfish industry is unfairly targeted for its use of plastics on
Puget Sound tidelands and cites Rosalind A Schoof’s paper of August 2016 entitled “Plastic
Aquaculture Gear is Not a Threat to Puget Sound.” Ms. Schoof compares aquaculture plastics
that are purposefully embedded on the tidelands to other plastic debris that unintentionally
ends up in public waterways, such as metal beverage cans, light bulbs, straws, fishing lines,
condoms and tampon applicators. This comparison is a false equivalence. No one
intentionally embeds hundreds of acres of tidelands in Puget Sound with these items. Just
because plastic debris from upland use ends up in our waterways does not excuse the
INTENTIONAL use of plastics on our tidelands—approximately 7 miles of PVC and/or HDPE

plastics weighing 16 tons PER ACRE for industrial geoduck aquaculture. Though we agree that
it is bad business that plastics from upland use end up in our waterways, Ms. Schoof and the
shellfish industry are making an illogical and self-serving comparison.
Ms. Taylor discusses at length the issue of Permit Compliance and speaks about “compliance
concerns” regarding a specific geoduck operation. If it is the ChangMook Sohn/Taylor Shellfish
geoduck operation in Zangle Cove that she is referring to, we are the “commenters” who she
is referring to and we continue to document our observations of permit non-compliance of
this Taylor Shellfish operation and report it to Thurston County and the Army Corps of
Engineers.
Additionally, Ms. Taylor further complains that the shellfish industry is unfairly targeted
related to compliance monitoring. The fact of the matter, expressed to us in testimony by
Thurston County officials, is that there is NO monitoring by the County of shellfish operations.
One Thurston County official told us that the County does not have the personnel to monitor
these operations and that the County relies on citizens to perform this duty and report to the
County. We have done that and will continue to do that. If the County does not have the
personnel to monitor these operations and becomes unwilling to accept the monitoring by the
public, then all shellfish operations on Puget Sound tidelands must be terminated. With
respect to Ms. Taylor’s complaint, and for the sake of comparison, the extensive monitoring
and regulation of shoreline homes and properties is well documented in the Thurston County
SMP.
Every precaution should be taken to prevent further degradation of the Puget Sound marine
environment. Every effort should be made to use truly sustainable practices in all marine
operations. We join with multiple environmental organizations in Thurston County in asking
for the exclusion of plastics in aquaculture operations.
Please incorporate the documents and scientific studies included in the folder at this link:
https://www.dropbox.com/sh/kh9bwabyo5l7k3w/AACtpMDD1W6vUjZ_Sr1KDJMma?dl=0
Sincerely,
Patrick and Kathryn Townsend

---Patrick Townsend
CEO

