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Haley/Taylor  Shellfish/Sea=le  Shellfish  Specific  Site  Informa2on

(Taken	
  from	
  Pierce	
  County	
  Hearings	
  Examiner	
  Decision)	
  

	
  
Proposed	
  farm	
  will	
  be	
  11	
  acres	
  and	
  located	
  in	
  the	
  interMdal	
  zone	
  between	
  Mdal	
  elevaMons	
  	
  	
  	
  	
  	
  
-­‐4.5	
  to	
  +2,	
  as	
  measured	
  at	
  mean	
  lower	
  low	
  water	
  (MLLW).	
  I	
  have	
  visited	
  this	
  site	
  which	
  is	
  
located	
  on	
  the	
  west	
  shoreline	
  of	
  the	
  Key	
  Peninsula	
  and	
  east	
  shoreline	
  of	
  Case	
  Inlet,	
  
approximately	
  3/4	
  miles	
  south	
  of	
  Dutcher's	
  Cove.	
  
	
  
PlasMc	
  Gear:	
  Proposed	
  farm	
  will	
  use	
  solid	
  plasMc	
  PVC	
  tubes	
  and/or	
  mesh	
  nursery	
  tubes.	
  The	
  
solid	
  plasMc	
  tubes	
  will	
  be	
  planted	
  1	
  foot	
  intervals,	
  when	
  fully	
  planted,	
  approximately	
  480,000	
  
tubes.	
  A	
  small	
  net	
  is	
  placed	
  over	
  each	
  solid	
  plasMc	
  tube	
  or	
  a	
  larger	
  net	
  is	
  placed	
  over	
  mulMple	
  
tubes.	
  The	
  small	
  nets	
  are	
  secured	
  with	
  bands	
  and	
  the	
  larger	
  nets	
  are	
  secured	
  with	
  metal	
  
rebar	
  pins.	
  For	
  mesh	
  nursery	
  tubes,	
  ne^ng	
  is	
  not	
  necessary.	
  The	
  larger	
  nets	
  also	
  help	
  
prevent	
  the	
  escape	
  of	
  dislodged	
  plasMc	
  tubes.	
  Nursery	
  tubes	
  are	
  removed	
  1-­‐2	
  years	
  a`er	
  
planMng	
  and	
  the	
  canopy	
  nets	
  are	
  removed	
  up	
  to	
  2	
  1/2	
  years	
  later.	
  
	
  
RotaMonal	
  planMng:	
  Year	
  1-­‐solid	
  plasMc	
  tubes/canopy	
  nets	
  in	
  Northwest	
  quarter	
  of	
  farm	
  as	
  
well	
  as	
  solid	
  plasMc	
  tubes/	
  individual	
  net	
  caps	
  in	
  the	
  Southeast	
  quarter	
  of	
  the	
  farm.	
  Year	
  2-­‐
solid	
  plasMc	
  tubes/canopy	
  nets	
  and/or	
  flexible	
  mesh	
  tubes	
  in	
  the	
  Northeast	
  quarter	
  of	
  the	
  
farm	
  and	
  plasMc	
  tubes/individual	
  net	
  caps	
  in	
  the	
  Southwest	
  quarter	
  of	
  the	
  farm.	
  



PVC  TUBES




	
  	
  	
  	
  	
  	
  	
  
	
  
POLYVINYL	
  CHLORIDE	
  (PVC)	
  AND	
  
CHLORINATED	
  PVC	
  (CPVC)	
  WHETHER	
  
USED	
  FOR	
  POTABLE	
  WATER	
  OR	
  SEWAGE:	
  	
  
1.	
  Has	
  no	
  a`er	
  market.	
  Used	
  PVC	
  is	
  
not	
  recycled.	
  
2.	
  Releases	
  Dioxins	
  when	
  burned	
  at	
  
trash	
  to	
  energy	
  plants.	
  
3.	
  Releases	
  toxic	
  smoke	
  during	
  
accidental	
  fires	
  in	
  buildings	
  or	
  at	
  
landfills	
  containing	
  PVC.	
  	
  	
  
	
  
	
  
	
  



Polyethylene	
  Canopy	
  Nets	
  and	
  PVC	
  Tubes	
  



Canopy	
  Nets	
  Held	
  With	
  Rebar	
  

C.	
  Moore	
  
Photo	
  8-­‐10-­‐13	
  



Approx.	
  1	
  Meter	
  Spacing	
  for	
  Rebar	
  

C.	
  Moore	
  
Photo	
  8-­‐10-­‐13	
  

	
  



Some	
  PVC	
  Tubes	
  Le`	
  Uncovered	
  

C.	
  Moore	
  
Photo	
  
	
  8-­‐10-­‐13	
  

	
  



These	
  Two	
  Tubes	
  of	
  ParMcular	
  Interest	
  

C.	
  Moore	
  Photo	
  
8-­‐10-­‐13	
  

	
  

Note	
  Barnacles	
  
Growing	
  on	
  Lip	
  
of	
  Tube	
  on	
  Le`	
  



Removal	
  of	
  Barnacles	
  Revealed	
  
FragmenMng	
  PlasMc	
  Slivers	
  

PlasMc	
  Slivers	
  

C.	
  Moore	
  
Photo	
  8-­‐10-­‐13	
  

	
  



Ne^ng	
  Does	
  Not	
  Prevent	
  Cracking:	
  
Note	
  That	
  Ne^ng	
  Is	
  Exposed	
  To	
  Direct	
  

Solar	
  RadiaMon	
  During	
  Significant	
  
Periods	
  When	
  Uncovered	
  By	
  Tides	
  

<Cracked	
  	
  
	
  

Tubes>	
  

C.	
  Moore	
  Photo	
  
	
  8-­‐10-­‐13	
  



PVC	
  Tube	
  With	
  Barnacles	
  Was	
  Also	
  
Cracked	
  

C.	
  Moore	
  
Photo	
  8-­‐10-­‐13	
  

	
  

Cracked	
  
PVC	
  Tube	
  





Examples	
  of	
  High	
  Density	
  Polyethylene	
  
(HDPE	
  #2)	
  Geoduck	
  Materials	
  Used	
  	
  



Andrady	
  Polymer	
  Field	
  Test	
  Results	
  
Taylor	
  Shellfish	
  Farms	
  Geoduck	
  Materials	
  

Chain	
  of	
  
Custody	
  
Item	
  

Number	
  

DescripMon	
   Test	
  Date	
   Time	
  
Andrady	
  

Polymer	
  Test	
  
(Polymer	
  Type)	
  

	
  	
  

	
  	
  
1	
   Mesh	
  Net	
  25'	
  x	
  50'	
   2/2/2015	
   15:10	
   HDPE	
   	
  	
   	
  	
  
2	
   Mesh	
  Geoduck	
  Tube	
   2/2/2015	
   15:13	
   HDPE	
   	
  	
   	
  	
  
3	
   TSF	
  Zip	
  Me	
   2/2/2015	
   15:14	
   HDPE	
   	
  	
   	
  	
  
4	
   Blue	
  Rubber	
  Band	
   2/2/2015	
   	
  	
   Not	
  Tested	
   	
  	
   	
  	
  
5	
   Black	
  Band	
   2/2/2015	
   	
  	
   Not	
  Tested	
   	
  	
   	
  	
  
6	
   Tube	
  Cap	
   2/2/2015	
   15:18	
   HDPE	
   	
  	
   	
  	
  
7	
   Pre	
  Geoduck	
  Tube	
   2/2/2015	
   15:22	
   PVC	
   	
  	
   	
  	
  
	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  

Testor	
   Gwen	
  La^n	
   Witness	
   Charles	
  Moore	
  
Date	
   2/2/2015	
   Date	
   2/2/2015	
  
Time	
   15:25	
   Time	
   15:25	
  







PlasMc	
  ProducMon	
  Total	
  2010	
  

PlasMcs	
  Europe	
  



DegradaMon	
  of	
  Polyolefins	
  
•  Andrady	
  et.	
  al.	
  compared	
  the	
  loss	
  of	
  mechanical	
  integrity	
  of	
  the	
  

thermoplasMc	
  materials	
  (Andrady	
  and	
  Pegram	
  1990;	
  Andrady,	
  et	
  al.	
  
1993);	
  (Andrady	
  and	
  Pegram	
  1989)	
  parMcularly	
  polyethylene,	
  
polypropylene	
  and	
  polystyrene	
  weathered	
  floaMng	
  in	
  surface	
  water	
  in	
  
Biscayne	
  Bay,	
  FL	
  and	
  Puget	
  Sound,	
  WA	
  with	
  adjacent	
  air	
  exposures.	
  	
  In	
  
these	
  studies	
  the	
  tensile	
  properMes	
  of	
  plasMc	
  materials	
  were	
  used	
  to	
  
quanMfy	
  the	
  extent	
  of	
  degradaMon	
  process.	
  The	
  findings	
  agreed	
  that	
  in	
  
general	
  the	
  plasMc	
  material	
  exposed	
  in	
  surface	
  sea	
  water	
  showed	
  
marginal	
  or	
  no	
  reducMon	
  in	
  its	
  extensibility	
  even	
  a`er	
  12-­‐month	
  of	
  
exposure.	
  Exposure	
  at	
  the	
  same	
  locaMon	
  on	
  land,	
  however,	
  resulted	
  in	
  
severe	
  loss	
  in	
  mechanical	
  integrity	
  over	
  a	
  6	
  month	
  period	
  of	
  exposure.	
  
This	
  was	
  true	
  of	
  polyolefin	
  trawl	
  webbing,	
  polyethylene,	
  strapping	
  tape,	
  
and	
  latex	
  rubber	
  materials	
  studied.	
  	
  

•  WeatherabilMy	
  of	
  PlasMcs	
  in	
  the	
  Ocean	
  Environment—Andrady	
  	
  2009	
  
•  Note	
  That	
  Geoduck	
  Aquaculture	
  Gear	
  Experiences	
  Both	
  Surface	
  

Water	
  And	
  Land	
  CharacterisMcs	
  Depending	
  On	
  Tide	
  And	
  Daylight	
  



PLASTIC	
  DEGRADATION	
  TYPES	
  



The	
  Preceeding	
  Figure	
  Does	
  Not	
  
MenMon	
  Mechanical	
  DegradaMon	
  	
  
As	
  Seen	
  	
  Above,	
  Which	
  Concerns	
  
Us	
  In	
  The	
  Case	
  Of	
  Geoduck	
  
Aquaculture	
  Caused	
  By:	
  
1.	
  Impacts	
  By	
  Logs	
  And	
  Large	
  Debris	
  
2.	
  Impacts	
  By	
  Boaters	
  and	
  Paddlers	
  
3.	
  Impacts	
  By	
  Removal	
  of	
  Barnacles	
  And	
  
Other	
  Invertebrates	
  By	
  Feeding	
  Marine	
  Life	
  
4.	
  	
  Impacts	
  By	
  Stones	
  and	
  Sediments	
  



Log  Impacts  Canopy  Net




Normal	
  ProducMon	
  And	
  
PreparaMon	
  For	
  Use	
  Of	
  

Geoduck	
  Aquaculture	
  Gear	
  
Results	
  In	
  ProducMon	
  Of	
  

PlasMc	
  Fragments	
  



Canopy	
  Net	
  Fragment:	
  C.Moore	
  Photo	
  2-­‐15	
  	
  



Canopy	
  Net	
  Fragment:	
  C.Moore	
  Photo	
  2-­‐15	
  



Canopy	
  Net	
  Melted	
  Cut	
  End	
  	
  
Fragments:	
  C.Moore	
  Photo	
  2-­‐15	
  



Mesh	
  Tube	
  FragmentaMon	
  At	
  Cut	
  End	
  



Tube	
  Cap	
  Fragments	
  	
  C.	
  Moore	
  Photo	
  2-­‐15	
  



As	
  Olefin	
  PlasMcs	
  Age,	
  
More	
  And	
  More	
  

Fragments	
  Are	
  Created	
  
And	
  Enter	
  The	
  Marine	
  

Environment	
  





Polyolefin	
  3	
  Strand	
  Rope	
  Used	
  in	
  
Oyster	
  Aquaculture	
  

Oyster	
  Shell	
  
Has	
  Grown	
  
Around	
  Rope	
  
	
  
All	
  yellow	
  
rope	
  photos	
  
by	
  C.	
  Moore	
  



FragmentaMon	
  Beginning	
  to	
  Occur	
  



FragmentaMon	
  Apart	
  from	
  Shell	
  Contact	
  



Closeup	
  of	
  MicroplasMc	
  FormaMon	
  



THE	
  PREY	
  IN	
  THIS	
  CASE	
  IS	
  HDPE	
  PLASTIC	
  



WHO	
  IS	
  EATING	
  HIGH	
  DENSITY	
  
POLYETHYLENE	
  (HDPE)	
  

	
  PLASTIC	
  DEBRIS?	
  



STUDY	
  BY	
  HANK	
  CARSON	
  OF	
  KAMILO	
  BEACH	
  DEBRIS	
  



Plas2c  inges2on  by  plank2vorous  
fishes….          Boerger	
  and	
  Moore	
  et	
  al.,	
  2010 


PLASTIC 
PLANKTON PLASTIC


 



Pacific Saury and Lanternfish 
Found in Puget Sound 

Total Fish = 670  (46% immature) 

35% had plastic in the stomachs 

6 Species:                           Count                % with Ingested         Plastic 

Astronesthes indopacifica               6    16 

Cololabis saira                             51    16  

Hygophum reinhardii    43    23 

Loweina interrupa    26     8   

Myctophum aurolanternatum  460    37 

Symbolophorus californiensis    74    56 

Boerger  and  Moore  et  al.,  2010,  Marine  Pollu2on  Bulle2n




Scientific Reports, November, 2013 
 
Ingested plastic transfers hazardous chemicals to fish  
and induces hepatic stress 
• Chelsea M. Rochman et al. 
 

The	
  authors	
  show	
  that	
  fish,	
  exposed	
  to	
  a	
  
mixture	
  of	
  polyethylene	
  with	
  chemical	
  
pollutants	
  sorbed	
  from	
  the	
  marine	
  
environment,	
  bioaccumulate	
  these	
  
chemical	
  pollutants	
  and	
  suffer	
  liver	
  
toxicity	
  and	
  pathology	
  



Invertebrates,	
  
Which	
  Are	
  Food	
  
For	
  Vertebrates	
  
Also	
  Ingest	
  
PlasMcs	
  



Salp	
  with	
  ingested	
  
plasMc	
  	
  	
  	
  C.	
  Moore	
  photo	
  	
  

Feb.	
  2015	
  



Sea	
  Anemone	
  
with	
  Ingested	
  

PlasMc	
  
C.	
  Moore	
  Photo	
  

Feb.	
  2015	
  





Gray	
  Whale	
  in	
  Burley	
  Lagoon	
  2013	
  





Stomach  Contents  of  Gray  Whale  on  
West  Sea=le  Beach,  2010


� Pair	
  of	
  Sweat	
  Pants	
  
� Golf	
  Ball	
  
� 20	
  PlasMc	
  Bags	
  
� Small	
  Towels	
  
� Duct	
  Tape	
  
� Surgical	
  Gloves	
  

PVC  TUBES  WOULD  BE  
POTENTIALLY  ON  THIS  
MENU  OF  HEAVIER  

THAN  WATER  PLASTICS  
CONSUMED  BY    

BOTTOM  FEEDING  
COASTAL  GRAY  WHALES




The	
  Center	
  for	
  Biological	
  Diversity	
  

•  In	
  August,	
  2012,	
  The	
  Center	
  peMMoned	
  the	
  
USEPA	
  to	
  iniMate	
  a	
  rulemaking	
  pursuant	
  to	
  the	
  
Clean	
  Water	
  Act	
  to	
  address	
  threats	
  posed	
  
specifically	
  by	
  plasMc	
  polluMon.	
  

•  Because	
  plasMc	
  parMcles	
  are	
  prevalent….marine	
  animals	
  such	
  as	
  seabirds,	
  
fish	
  and	
  sea	
  turtles	
  mistake	
  plasMc	
  parMcles	
  for	
  food…Larger	
  plasMc	
  debris	
  
also	
  entangles	
  and	
  traps	
  marine	
  mammals…Curious	
  seals	
  get	
  plasMc	
  
straps,	
  rubber	
  bands	
  and	
  rope	
  wrapped	
  around	
  their	
  necks	
  or	
  flippers,	
  
which	
  can	
  cut	
  into	
  their	
  flesh	
  and	
  asphyxiate	
  them.	
  Lost	
  fishing	
  nets,	
  traps,	
  
and	
  lines	
  made	
  of	
  plasMc	
  are	
  a	
  pervasive	
  problem	
  because	
  they	
  haunt	
  the	
  
oceans	
  capturing	
  and	
  drowning	
  marine	
  species.	
  	
  PlasMc	
  polluMon	
  is	
  also	
  
known	
  to	
  a/ract	
  and	
  concentrate	
  toxic	
  chemicals.	
  	
  These	
  chemicals	
  can	
  
further	
  accumulate	
  as	
  they	
  pass	
  up	
  the	
  marine	
  food	
  chain.	
  	
  



NMFS	
  Weighs	
  In	
  Against	
  Canopy	
  Nets	
  

•  NaMonal	
  Marine	
  Fisheries	
  ConsultaMon	
  as	
  of	
  
November	
  15,	
  2013	
  that	
  states	
  on	
  page	
  5:	
  

•  "Minimize	
  alteraMon	
  to	
  the	
  substrate	
  as	
  much	
  
as	
  pracMcal	
  (e.g.,	
  use	
  predator	
  exclusion	
  nets	
  
that	
  a/ach	
  to	
  individual	
  tubes	
  instead	
  of	
  
canopy	
  nets	
  to	
  reduce	
  alteraMon	
  of	
  the	
  
interMdal	
  substrate	
  and	
  habitat;	
  use	
  flow-­‐
through	
  mesh	
  type	
  tubing.)	
  



Canopy	
  Net	
  Trapped	
  Bird	
  Carcass	
  



Favored  use  of  an2-­‐predator  neYng  
(APN)  applied  for  the  farming  of  clams  
leads  to  li=le  benefits  to  industry  while  
increasing  nearshore  impacts  and  plas2cs  
pollu2on.  
L.I.	
  Bendell	
  	
  	
  Mar	
  Pollut	
  Bull.	
  2015	
  
The	
  Author	
  Found	
  That	
  Canopy	
  Nets	
  :	
  
1.	
  A/ract	
  clam	
  predators	
  
2.	
  Increase	
  sediment	
  temperature	
  which	
  
degrades	
  habitat	
  
3.	
  Present	
  hazards	
  to	
  fish	
  and	
  wildlife	
  
4.	
  Are	
  sources	
  of	
  plasMc	
  to	
  marine	
  environment	
  



Summary  of  Probable  Significant  Adverse  Impacts  from  
Plas2c  Marine  Debris  From  Proposed  Haley/Taylor  

Shellfish/Sea=le  Shellfish  Site


•  IngesMon	
  of	
  non-­‐nutriMve	
  and	
  non-­‐digesMble	
  toxic	
  
plasMc	
  parMcles	
  

•  Entanglement	
  in	
  aquaculture	
  gear	
  
•  FragmentaMon	
  and	
  DegradaMon	
  of	
  HDPE,	
  CreaMng	
  
PlasMc	
  ParMcles	
  from	
  canopy	
  nets,	
  mesh	
  tubes,	
  and	
  
mesh	
  net	
  caps	
  

•  Cracking,	
  FragmentaMon	
  and	
  Slow	
  Sanding	
  of	
  PVC	
  
•  Raising	
  of	
  Sediment	
  temperature	
  from	
  Canopy	
  ne^ng	
  
•  A/racMon	
  of	
  Predators	
  to	
  recruited	
  vegetaMon	
  and	
  
invertebrate	
  “hitch-­‐hikers”	
  on	
  nets	
  and	
  tubing	
  

•  PolluMon	
  of	
  Puget	
  Sound	
  with	
  vagrant	
  plasMcs	
  escaped	
  
from	
  site	
  and	
  borne	
  away	
  on	
  Mdal	
  currents	
  





Flood	
  Tide	
  in	
  Puget	
  Sound	
  



Ebb	
  Tide	
  in	
  Puget	
  Sound	
  



Local	
  residents	
  o`en	
  find	
  Geoduck	
  Aquaculture	
  Debris	
  on	
  local	
  beaches	
  
The	
  cost	
  of	
  this	
  removal	
  is	
  hidden	
  in	
  the	
  permi^ng	
  process	
  
	
  
In	
  a	
  2005	
  Bo/om	
  Trawl	
  Survey	
  of	
  Aquaculture	
  Debris	
  in	
  South	
  Puget	
  Sound:	
  
•  61,600	
  Ne^ng	
  Items	
  
•  21,600	
  Tubes	
  



PVC	
  Tubes	
  Will	
  Sink	
  in	
  Seawater	
  
Some	
  Will	
  Roll	
  into	
  Deeper	
  Water.	
  
At	
  the	
  proposed	
  site,	
  the	
  water	
  is	
  

85	
  deep	
  within	
  440	
  feet.	
  
Nets	
  and	
  net	
  fragments	
  with	
  
growth	
  on	
  them,	
  in	
  spite	
  of	
  

originally	
  being	
  able	
  to	
  float,	
  will	
  
eventually	
  sink	
  into	
  deeper	
  water	
  



Washington	
  Department	
  of	
  Fish	
  and	
  Wildlife	
  
Survey	
  of	
  Epibenthic	
  Aquaculture	
  Debris	
  	
  2005	
  





Ropes,	
  Nets	
  and	
  Gear	
  on	
  the	
  Seafloor	
  
Are	
  Not	
  an	
  ArMficial	
  Reef!	
  

	
  



PlasMc	
  PolluMon	
  Degrades	
  InterMdal	
  
and	
  Nearshore	
  Marine	
  Habitat	
  

•  PlasMc	
  becomes	
  embri/led	
  and	
  fragments	
  
into	
  small	
  pieces	
  that	
  are	
  ingested	
  by	
  fish,	
  
birds	
  and	
  invertebrates	
  

•  PlasMc	
  tubes,	
  nets	
  and	
  zip	
  Mes	
  come	
  loose	
  and	
  
move	
  with	
  currents	
  where	
  they	
  entangle	
  
marine	
  animals	
  and	
  invertebrates	
  

•  PlasMcs	
  absorb	
  and	
  desorb	
  pollutants	
  which	
  
enter	
  the	
  marine	
  food	
  web	
  causing	
  
toxicological	
  impacts	
  	
  



MiMgaMon	
  for	
  Macro-­‐PlasMcs	
  Only	
  	
  	
  
There	
  Are	
  No	
  Micro-­‐PlasMc	
  MiMgaMon	
  Methods	
  

From	
  the	
  Pierce	
  County	
  Staff	
  Report-­‐	
  AE2-­‐14	
  Environmental	
  
Appeal,	
  Page	
  8:	
  
•  "A`er	
  a	
  consideraMon	
  of	
  the	
  proposal	
  itself	
  and	
  
permits/approvals	
  already	
  required	
  from	
  other	
  
agencies,	
  the	
  County	
  determined	
  that	
  the	
  only	
  
un-­‐miMgated	
  probable	
  significant	
  adverse	
  
environmental	
  impact	
  would	
  be	
  with	
  regards	
  to	
  
marine	
  debris.	
  Therefore	
  the	
  MDNS	
  (MiMgated	
  
DeterminaMon	
  of	
  Non	
  Significant)	
  imposed	
  
miMgaMon	
  to	
  reduce	
  the	
  impact	
  of	
  marine	
  debris	
  
to	
  a	
  non-­‐significant	
  level.	
  Staff	
  finds	
  that	
  this	
  
miMgaMon	
  is	
  capable	
  of	
  being	
  accomplished."	
  



“THE	
  ROLE	
  OF	
  THE	
  INFINITELY	
  
SMALL	
  IS	
  INFINITELY	
  LARGE”	
  

—LOUIS	
  PASTEUR	
  
Founder	
  of	
  the	
  science	
  of	
  microbiology	
  
and	
  creator	
  of	
  vaccines	
  to	
  prevent	
  
diseases	
  caused	
  by	
  germs	
  



Plas2c  Concerns  in  Paris  -­‐  2010


•  UNESCO-­‐IOC

–  United	
  NaMons	
  EducaMonal	
  
ScienMfic	
  and	
  Cultural	
  
OrganizaMon	
  –	
  	
  

•  Intergovernmental	
  
Oceanographic	
  Commission	
  	
  

•  GESAMP

–  Joint	
  Group	
  of	
  Experts	
  on	
  the	
  
ScienMfic	
  Aspects	
  of	
  Marine	
  
Environmental	
  ProtecMon	
  



UNESCO  GESAMP  2010  
Paris  Workshop  Title




“Micro-­‐plas2c  par2cles  as  a  vector  in  

transpor2ng  persistent,  bio-­‐accumula2ng  
and  toxic  substances  in  the  oceans.”  


28-­‐30th  June  2010,  UNESCO-­‐IOC,  Paris

GESAMP  Interna2onal  Workshop


www.gesamp.org




GESAMP  Execu,ve  Summary  Highlights


•  “Marine	
  plasMc	
  li/er	
  and	
  thereby	
  micro-­‐
plasMcs	
  will  inevitably  increase”	
  

•  “Smaller	
  fragments,	
  i.e.	
  microplasMcs…are	
  
considered	
  to	
  contribute  to  
bioaccumula,on	
  through	
  swallowing,	
  
extracMon	
  in	
  the	
  gut	
  and	
  absorpMon”	
  

•  “Micro-­‐plasMcs	
  are	
  also	
  considered	
  seen	
  to	
  
potenMally	
  provide	
  a	
  specific	
  route	
  by	
  
which	
  addi,ves  in  the  plas,cs  can  enter  
the  marine  environment”	
  	
  

Algalita invited to attend, participate, be on panel making final 
recommendations, and edit publication.  



SHELLFISH	
  AQUACULTUE	
  IS	
  BEING	
  
CONDUCTED	
  ON	
  AN	
  INDUSTRIAL	
  SCALE	
  

IN	
  PUGET	
  SOUND	
  

•  INDUSTRIAL	
  AQUACULTURE	
  USES	
  OF	
  THE	
  INTERTIDAL	
  
ZONE	
  ARE	
  ONLY	
  PERMITTED	
  IF	
  THEY	
  DO	
  NOT	
  

SIGNIFICANTLY	
  DEGRADE	
  THE	
  MARINE	
  ENVIRONMENT.	
  

Per	
  Army	
  Corp	
  (2007)	
  	
  
Shellfish	
  Farm	
  Sites	
  Farm  Acreage  	
  	
  	
  	
  Acres  of  Tidelands  	
  	
  	
  %	
  	
  
Willapa	
  Bay	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  25,562	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  45,000	
  	
  	
  	
  56.8%	
  
Grays	
  Harbor	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  3,995	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  34,460	
  	
  	
  	
  11.5%	
  
South	
  Sound	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  4,748	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  27,520	
  	
  	
  	
  	
  17.3%	
  
Hood	
  Canal	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1,677	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  unknown	
  
North	
  Puget	
  Sound	
  	
  	
  	
  2,345	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  unknown	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Total  38,327  

	
  









Since	
  PlasMc	
  Biodegrades	
  Extremely	
  Slowly,	
  	
  
Any	
  Losses	
  To	
  The	
  Marine	
  Environment	
  Add	
  To	
  
What	
  Is	
  Already	
  There.	
  	
  This	
  Makes	
  For	
  An	
  

Increased	
  CumulaMve	
  Effect.	
  	
  The	
  11	
  Acre	
  Sight	
  
That	
  Has	
  Been	
  Permi/ed	
  Will	
  Eventually	
  Use	
  
480,000	
  PVC	
  Tubes	
  And	
  Associated	
  Gear,	
  Over	
  
And	
  Over	
  Again.	
  	
  Even	
  If	
  Less	
  Than	
  ½	
  Of	
  1%	
  Of	
  
This	
  Gear	
  Is	
  Lost	
  To	
  The	
  Marine	
  Environment,	
  	
  
Thousands	
  Of	
  Tubes,	
  Associated	
  Ne^ng	
  and	
  

Fragments	
  Will	
  Be	
  Lost	
  	
  



TesMmony	
  Pertains	
  to	
  two	
  Case	
  Inlet	
  Sites	
  
	
  	
  	
  Proposed	
  for	
  Geoduck	
  Aquacultutre	
  



Chain&of&
Custody&
Item&

Number

Description Test&Date Time
Andrady&Polymer&
Test&(Polymer&

Type)

1 Geoduck&30'&x&30"&Net 2/2/15 15:00 HDPE

2 Geoduck&Mesh&Tube&Sample 2/2/15 15:02 HDPE

3 Oyster&Bag&Sample 2/2/15 15:04 HDPE

4 Clam&Large&Canopy&Net 2/2/15 15:05 HDPE

5 Other&Shellfish&Netting&R&Blue&Netting 2/2/15 15:07 HDPE

6 Other&Shellfish&Netting&R&Black&Netting 2/2/15 15:09 HDPE

7 Black&Disk 2/2/15 15:10 HDPE

8 Larger&White&Mesh 2/2/15 15:12 HDPE

9 Smaller&White&Mesh 2/2/15 15:14 HDPE

10 Blue&Mesh 2/2/15 15:15 HDPE

11 Black&Mesh&R&Other&#1 2/2/15 15:16 HDPE

12 Black&Mesh&R&Other&#2 2/2/15 15:17 HDPE

13 Light&Yellow&Line 2/2/15 15:18 PP

14 Orange&Line 2/2/15 15:15 PP

15 3&Black&Bands Not&Tested

Testor Gwen&Lattin Witness
Date 2/2/15 Date
Time 15:26 Time

Coalition&to&Protect&Puget&Sound&Polymer&Test

Charles&Moore
2/2/15
15:26



Final	
  Environmental	
  Impact	
  Statement	
  	
  
Drakes	
  Bay	
  Oyster	
  Company	
  Special	
  Use	
  Permit	
  	
  

November,	
  2012	
  
p.	
  403	
  “Offshore	
  structures	
  are	
  subject	
  to	
  deterioraMon	
  and	
  damage	
  by	
  
weather	
  events	
  which	
  may	
  result	
  in	
  dispersal	
  of	
  items	
  such	
  as	
  
Styrofoam	
  floats,	
  treated	
  lumber	
  displaced	
  from	
  racks,	
  and	
  PVC	
  piping	
  
and	
  separators.”	
  
	
  
p.	
  404	
  ….”direct	
  adverse	
  impact	
  to	
  central	
  California	
  steelhead	
  could	
  
result	
  from	
  the	
  presence	
  of	
  small	
  fragments	
  of	
  syntheMc	
  debris	
  in	
  
Drakes	
  Estero.	
  	
  This	
  could	
  occur	
  through	
  the	
  ingesMon	
  of	
  debris	
  by	
  
steelhead,	
  which	
  could	
  inhibit	
  their	
  digesMon	
  and	
  remain	
  in	
  the	
  
stomach	
  for	
  long	
  periods	
  of	
  Mme.	
  	
  This	
  could	
  affect	
  the	
  steelhead	
  
through	
  a	
  reducMon	
  in	
  appeMte,	
  injury	
  to	
  the	
  stomach,	
  or	
  by	
  provision	
  
of	
  a	
  potenMal	
  source	
  of	
  toxic	
  material	
  (Laist	
  1987).	
  	
  These	
  effects	
  from	
  
mariculture	
  debris	
  could	
  adversely	
  impact	
  central	
  California	
  steelhead	
  
by	
  decreasing	
  energy	
  or	
  health	
  that	
  may	
  make	
  the	
  fish	
  more	
  suscepMble	
  
to	
  predaMon	
  disease,	
  and	
  reduced	
  breeding	
  success	
  (Laist	
  1987).	
  	
  



Monitoring	
  of	
  Aquaculture	
  Debris	
  is	
  
Anecdotal	
  and	
  Incomplete	
  in	
  Puget	
  Sound	
  
Only	
  volunteer	
  beach	
  cleanups	
  have	
  been	
  used	
  to	
  assess	
  the	
  amount	
  of	
  
aquaculture	
  debris	
  in	
  the	
  marine	
  environment	
  of	
  the	
  Sound.	
  
	
  
Per	
  le/er	
  in	
  evidence	
  from	
  Margaret	
  Pilaro	
  Barre/e	
  dated	
  3-­‐16-­‐2011:	
  
Of	
  61	
  thousand	
  items	
  collected	
  from	
  over	
  1000	
  miles	
  of	
  beach	
  from	
  
2004	
  to	
  2010,	
  17%	
  was	
  shellfish	
  aquaculture	
  related.	
  
	
  
A	
  2011	
  beach	
  cleanup	
  produced	
  a	
  newspaper	
  arMcle	
  which	
  had	
  no	
  
reportable	
  data.	
  “Dale	
  Hall,	
  a	
  Hammersley	
  Inlet	
  shellfish	
  grower	
  and	
  
“captain”	
  of	
  the	
  Manke	
  Lumber	
  boat,	
  esMmated	
  his	
  load	
  from	
  beaches	
  
in	
  his	
  inlet	
  was	
  about	
  75	
  percent	
  debris	
  that	
  had	
  nothing	
  to	
  do	
  with	
  
growing	
  oysters,	
  clams	
  and	
  geoducks.	
  Read	
  more	
  here:	
  h/p://
www.bellinghamherald.com/2011/03/18/1922477/south-­‐sounds-­‐
cleaning-­‐crew.html#storylink=cpy”	
  
	
  
	
  



COMPREHENSIVE	
  AND	
  MEANINGFULL	
  
MONITORING	
  WILL	
  REQUIRE	
  

EPIBENTHIC	
  SAMPLING	
  
Southern	
  California	
  Coastal	
  Water	
  Research	
  Project	
  
	
  
Seafloor	
  debris	
  was	
  surveyed	
  in	
  July-­‐August	
  1994,	
  where	
  113	
  trawl	
  staMons	
  on	
  the	
  
mainland	
  shelf	
  of	
  the	
  SCB	
  were	
  sampled	
  at	
  depths	
  of	
  10	
  to	
  200	
  m.	
  Trawl	
  sites	
  were	
  
selected	
  using	
  a	
  straMfied	
  random	
  design,	
  with	
  strata	
  defined	
  by	
  three	
  subpopulaMon	
  
categories:	
  depth	
  —	
  inner	
  shelf	
  (10-­‐25	
  m),	
  middle	
  shelf	
  (26-­‐100	
  m),	
  and	
  outer	
  shelf	
  
(101-­‐200	
  m);	
  locaMon	
  —	
  northern	
  region	
  (Point	
  ConcepMon	
  to	
  Point	
  Dume),	
  central	
  region	
  
(Point	
  Dume	
  to	
  Dana	
  Point),	
  and	
  southern	
  region	
  (Dana	
  Point	
  to	
  the	
  United	
  States-­‐Mexico	
  
internaMonal	
  border);	
  and	
  proximity	
  to	
  POTW	
  monitoring	
  areas.	
  	
  
	
  
Trawl	
  sampling	
  was	
  conducted	
  using	
  standardized	
  methods	
  described	
  in	
  the	
  
field	
  operaMons	
  manual	
  prepared	
  by	
  the	
  Southern	
  California	
  Bight	
  Pilot	
  Project.	
  Trawl	
  
samples	
  were	
  collected	
  with	
  7.6-­‐m	
  head-­‐rope	
  and	
  8.8-­‐m	
  foot-­‐rope	
  semiballoon	
  o/er	
  trawls	
  
with	
  a	
  1.25-­‐cm	
  cod-­‐end	
  mesh.	
  O/er	
  boards	
  were	
  76.2	
  cm	
  wide	
  and	
  40.8	
  cm	
  tall,	
  and	
  
bridles	
  were	
  22.9m	
  long.	
  DeviaMons	
  within	
  10%	
  of	
  these	
  dimensions	
  were	
  acceptable.	
  
Trawls	
  were	
  towed	
  along	
  isobaths	
  for	
  10	
  min	
  at	
  0.8-­‐1.2	
  m/sec	
  (1.5-­‐2.4	
  kn).	
  	
  



Latest	
  Southern	
  California	
  Bight	
  Survey
	
  “Bight	
  13”	
  Looked	
  at	
  PlasMc	
  in	
  

Benthos	
  

•  Also	
  looked	
  at	
  ingesMon	
  of	
  plasMc	
  by	
  pelagic	
  
and	
  demersal	
  (near	
  the	
  bo/om)	
  fishes	
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Environmental  Impacts

•  IngesMon-­‐In	
  fact,	
  some	
  plasMc	
  parMcles	
  have	
  even	
  been	
  determined	
  to	
  contain	
  

certain	
  chemicals	
  up	
  to	
  one	
  million	
  Mmes	
  the	
  amount	
  found	
  in	
  the	
  water	
  column	
  
(Moore,	
  C.,	
  2002).	
  

•  Entanglement-­‐For	
  example,	
  volunteers	
  parMcipaMng	
  in	
  the	
  2008	
  InternaMonal	
  
Coastal	
  Cleanup	
  event	
  discovered	
  443	
  animals	
  and	
  birds	
  entangled	
  or	
  trapped	
  by	
  
marine	
  debris	
  (2008	
  ICC	
  Report,	
  Ocean	
  Conservancy).	
  

Economic  Impacts

•  NavigaMon-­‐FloaMng	
  marine	
  debris	
  is	
  a	
  navigaMonal	
  hazard	
  that	
  entangles	
  

propellers	
  and	
  clogs	
  cooling	
  water	
  intake	
  valves.	
  
Human  Health  and  Safety  Impacts

•  Marine	
  debris	
  impacts	
  humans	
  by	
  endangering	
  health	
  and	
  safety.	
  Similar	
  to	
  

marine	
  organisms,	
  swimmers	
  and	
  divers	
  can	
  also	
  become	
  entangled	
  in	
  
abandoned	
  ne^ng	
  and	
  fishing	
  lines.	
  

h/p://water.epa.gov/type/oceb/marinedebris/md_impacts.cfm	
  

EPA—Marine	
  Debris	
  Impacts	
  



 

5 Gyres Institute  -  Info@5gyres.org  –  www.5gyres.org  -  310-998-8616 

 
Date: Feb 8, 2015 
 
The Coalition to Protect Puget Sound Habitat, 
 
Our recent research published in the journal Plos One estimated 260,000 tonnes of plastic 
waste in the world’s oceans from 5.25 trillion particles. What this shows us is that plastic 
waste is shredding into microplastics that distributed widely.  Over 92% of those trillions of 
particles are smaller than a grain of rice.  
 
The documented impacts of these microplastics are pouring in.  Recent research shows that 
bivalves can translocate plastic particles into their circulatory system through the gut wall.  
Lug worms experienced slowed metabolism due to ingested microplastics and the toxins that 
leach from them.  The Convention on Biological Diversity recently published a review of all 
studies of species impacts with plastic marine pollution, counting 663 species in total. 
 
Though microplastics make up the majority of the count of particles in our study, it only 
accounts for less than 7% of the weight.  The bulk of the weight is from larger objects, 
especially those designed for persistence in the marine environment.  Fishing buoys and 
derelict nets and line account for more than 70% of our estimated weight of plastic in the 
world’s oceans. It is very common to find lost fishing equipment at sea, and almost a 
certainty on remote beaches.  When recovering nets from the sea, often your hands are left 
with a confetti of microplastics on them.   
 
Aquaculture is responsible for contributing to the problem of plastics in the marine 
environment.  Only producer responsibility toward 100% net/line/buoy recovery, or 100% 
environmentally benign materials, is acceptable moving forward.   
 
Respectfully, 

 
Marcus Eriksen, PhD 
Research Director 
5 Gyres Institute 
323-395-1843 
marcus@5gyres.org 
 
 
 
 
 
 



THE	
  PLASTIC	
  GEAR	
  USED	
  ON	
  THE	
  11	
  ACRE	
  SIGHT	
  
AND	
  THE	
  GEAR	
  AND	
  PARTS	
  OF	
  GEAR	
  THAT	
  

LEAVE	
  THE	
  SIGHT	
  ARE	
  A	
  SIGNIFICANT	
  ADVERSE	
  
IMPACT.	
  	
  NO	
  BASELINE	
  IS	
  AVAILABLE	
  TO	
  

DETERMINE	
  CURRENT	
  LEVELS	
  OF	
  
AQUACULTURE	
  DEBRIS	
  IN	
  THE	
  SUBJECT	
  INLETS	
  
OR	
  SOUTH	
  SOUND	
  AQUACULTURE	
  SITES.	
  	
  THE	
  
MITIGATION	
  OF	
  BEACH	
  CLEANUPS	
  IS	
  ONLY	
  A	
  
VERY	
  PARTIAL	
  SOLUTION	
  TO	
  THE	
  IMPACT	
  
PROBLEM	
  AND	
  IGNORES	
  MICROPLASTIC	
  

POLLUTION.	
  	
  
FOR	
  THESE	
  REASONS	
  THE	
  PERMIT	
  IN	
  QUESTION	
  

SHOULD	
  BE	
  INVALIDATED.	
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