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Tes:mony	
  Pertains	
  to	
  three	
  Henderson	
  Inlet	
  	
  
	
  	
  	
  And	
  one	
  Eld	
  Inlet	
  Aquaculture	
  Proposals	
  





Nearshore	
  Inter:dal	
  Geoduck	
  Aquaculture	
  





Geoduck	
  aquaculture	
  canopy	
  nets	
  



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	
  DEGRADE	
  THE	
  MARINE	
  
ENVIRONMENT.	
  



Derelict	
  PVC	
  









Whale	
  in	
  Puget	
  Sound	
  outside	
  of	
  SeaPle	
  





Flood	
  Tide	
  in	
  Puget	
  Sound	
  



Ebb	
  Tide	
  in	
  Puget	
  Sound	
  



California	
  Seafloor	
  Mapping	
  Reveals	
  
Hidden	
  Treasures	
  

	
  
“The	
  Ocean	
  Protec:on	
  Council	
  recognized	
  early	
  on	
  that	
  seafloor	
  habitats	
  
and	
  geology	
  were	
  a	
  fundamental	
  data	
  gap	
  in	
  ocean	
  management,”	
  said	
  
California’s	
  Secretary	
  for	
  Natural	
  Resources	
  and	
  Ocean	
  Protec:on	
  Council	
  
Chair	
  John	
  Laird.	
  “AYer	
  an	
  impressive	
  effort	
  by	
  many	
  partners	
  to	
  collect	
  and	
  
interpret	
  the	
  data,	
  the	
  maps	
  being	
  produced	
  now	
  are	
  providing	
  pioneering	
  
science	
  that’s	
  changing	
  the	
  way	
  we	
  manage	
  our	
  oceans.”	
  
	
  
“Our	
  collabora:on	
  with	
  the	
  state	
  and	
  more	
  than	
  15	
  other	
  partners	
  is	
  cri:cal	
  
to	
  the	
  success	
  of	
  this	
  program.	
  We've	
  come	
  together	
  to	
  make	
  the	
  maps,	
  and	
  
then	
  to	
  use	
  them.	
  We	
  all	
  like	
  to	
  say	
  that	
  you	
  can't	
  manage	
  it,	
  monitor	
  it,	
  or	
  
model	
  it	
  if	
  you	
  don't	
  know	
  what	
  the	
  ‘it’	
  is,	
  and	
  our	
  seafloor	
  mapping	
  gives	
  
that	
  important	
  ‘it’	
  to	
  the	
  en:re	
  coastal	
  management	
  and	
  research	
  
community,"	
  said	
  the	
  USGS’	
  lead	
  researcher	
  on	
  this	
  project,	
  Sam	
  Johnson.	
  



Deep	
  sea	
  liFer	
  

Depth	
  992m,	
  20	
  km	
  offshore,	
  	
  Mediterranean	
  coast,	
  3255	
  feet	
  	
  
	
  



Gray	
  Whale	
  in	
  South	
  Puget	
  Sound,	
  
Pierce	
  County/Burley	
  Lagoon,	
  2013	
  



Gray	
  Whale	
  at	
  risk	
  of	
  inges:ng	
  plas:c	
  PVC	
  shards	
  from	
  nearby	
  
geoduck	
  aquaculture	
  site	
  when	
  siYs	
  thru	
  sediments	
  for	
  food	
  



Derelict	
  PVC	
  tubes	
  scaPered	
  on	
  beach	
  



Nets	
  and	
  plas-c	
  bands	
  missing	
  from	
  PVC	
  tubes	
  
PVC	
  tubes	
  broken	
  and	
  displaced	
  

	
  
	
  



PVC	
  Marine	
  Debris	
  in	
  South	
  Puget	
  Sound	
  
Plas-c	
  marine	
  debris	
  is	
  a	
  pervasive	
  type	
  of	
  pollu-on	
  

 Local	
  residents	
  oMen	
  find	
  Geoduck	
  Aquaculture	
  Debris	
  on	
  local	
  beaches	
  
 The	
  cost	
  of	
  this	
  removal	
  is	
  hidden	
  in	
  the	
  permiOng	
  process	
  
	
  
  In	
  a	
  2005	
  BoFom	
  Trawl	
  Survey	
  of	
  Aquaculture	
  Debris	
  in	
  South	
  Puget	
  Sound:	
  

•  61,600	
  NeOng	
  Items	
  
•  21,600	
  Tubes	
  

Pe##oners’	
  Exhibits	
  9,	
  44,	
  45,	
  and	
  46	
  



The	
  Center	
  for	
  Biological	
  Diversity	
  

•  In	
  August,	
  2012,	
  The	
  Center	
  pe::oned	
  the	
  
USEPA	
  to	
  ini:ate	
  a	
  rulemaking	
  pursuant	
  to	
  the	
  
Clean	
  Water	
  Act	
  to	
  address	
  threats	
  posed	
  
specifically	
  by	
  plas:c	
  pollu:on.	
  

•  Because	
  plas:c	
  par:cles	
  are	
  prevalent….marine	
  animals	
  such	
  as	
  birds,	
  fish	
  
and	
  turtles	
  mistake	
  plas:c	
  par:cles	
  for	
  food…Larger	
  plas:c	
  debris	
  also	
  
entangles	
  and	
  traps	
  marine	
  mammals…Curious	
  seals	
  get	
  plas:c	
  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	
  plas:c	
  are	
  a	
  pervasive	
  problem	
  because	
  they	
  haunt	
  the	
  oceans	
  
capturing	
  and	
  drowning	
  marine	
  species.	
  	
  Plas:c	
  pollu:on	
  is	
  also	
  known	
  to	
  
aPract	
  and	
  concentrate	
  toxic	
  chemicals.	
  	
  These	
  chemicals	
  can	
  further	
  
accumulate	
  as	
  they	
  pass	
  up	
  the	
  marine	
  food	
  chain.	
  	
  





Stomach	
  Contents	
  of	
  Gray	
  Whale	
  on	
  
West	
  SeaFle	
  Beach,	
  2010	
  

 Pair	
  of	
  Sweat	
  Pants	
  
 Golf	
  Ball	
  
 20	
  Plas:c	
  Bags	
  
 Small	
  Towels	
  
 Duct	
  Tape	
  
 Surgical	
  Gloves	
  



Ropes,	
  Nets	
  and	
  Gear	
  on	
  Seafloor	
  
Are	
  Not	
  an	
  Ar:ficial	
  Reef!	
  

	
  



Dead	
  Seal-­‐Canada-­‐Clam	
  Aquaculture	
  Predator	
  Net	
  Complaint	
  



Canopy	
  Net	
  Trapped	
  Bird	
  Carcass	
  



Shellfish	
  Aquaculture	
  derelict	
  gear-­‐1/2	
  mile	
  beach	
  clean	
  up	
  aYer	
  storm,	
  Haley	
  Park,	
  Case	
  Inlet,	
  2008	
  





Sample	
  of	
  derelict	
  PVC	
  net	
  caps	
  



“Plas:c	
  debris	
  inges:on	
  by	
  marine	
  camish:	
  
An	
  unexpected	
  fisheries	
  impact”	
  

	
  PossaPo	
  et	
  al.,	
  Marine	
  Pollu:on	
  Bulle:n,	
  2011	
  
	
  

23%	
  of	
  182	
  estuarine	
  ca[ish	
  sampled	
  had	
  eaten	
  nylon	
  
net	
  pieces	
  from	
  fishery	
  applica-ons	
  

Dantas	
  et	
  al.,	
  Environmental	
  Science	
  Pollu:on	
  Research,	
  2012	
  

8%	
  of	
  569	
  estuarine	
  drum	
  had	
  eaten	
  blue	
  nylon	
  rope	
  
pieces	
  used	
  in	
  fishery	
  applica-ons	
  
	
  





WHO	
  IS	
  EATING	
  
PLASTIC	
  DEBRIS?	
  





STUDY	
  BY	
  HANK	
  CARSON	
  OF	
  KAMILO	
  BEACH	
  DEBRIS	
  



Final	
  Environmental	
  Impact	
  Statement	
  	
  
Drakes	
  Bay	
  Oyster	
  Company	
  Special	
  

Use	
  Permit,	
  	
  November,	
  2012	
  
p.	
  403	
  “Offshore	
  structures	
  are	
  subject	
  to	
  deteriora:on	
  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	
  synthe:c	
  debris	
  in	
  
Drakes	
  Estero.	
  	
  This	
  could	
  occur	
  through	
  the	
  inges:on	
  of	
  debris	
  by	
  
steelhead,	
  which	
  could	
  inhibit	
  their	
  diges:on	
  and	
  remain	
  in	
  the	
  
stomach	
  for	
  long	
  periods	
  of	
  :me.	
  	
  This	
  could	
  affect	
  the	
  steelhead	
  
through	
  a	
  reduc:on	
  in	
  appe:te,	
  injury	
  to	
  the	
  stomach,	
  or	
  by	
  provision	
  
of	
  a	
  poten:al	
  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	
  suscep:ble	
  
to	
  preda:on	
  disease,	
  and	
  reduced	
  breeding	
  success	
  (Laist	
  1987).	
  	
  



	
  	
  	
  	
  	
  	
  	
  
	
  
POLYVINYL	
  CHLORIDE	
  (PVC)	
  AND	
  
CHLORINATED	
  PVC	
  (CPVC)	
  WHETHER	
  
USED	
  FOR	
  POTABLE	
  WATER	
  OR	
  SEWAGE:	
  	
  
1.	
  Has	
  no	
  aYer	
  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.	
  	
  	
  
	
  
	
  
	
  



PVC	
  Tube	
  Shard	
  Pollu:on	
  on	
  Beach	
  



Broken,	
  worn	
  PVC	
  pollu:ng	
  the	
  nearshore	
  



Broken	
  PVC	
  pollu:ng	
  the	
  nearshore	
  



”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	
  



Three	
  Salps-­‐-­‐Two	
  appear	
  to	
  have	
  
ingested	
  Styrofoam	
  



	
  Ingested	
  plas:c	
  par:cle	
  appears	
  	
  to	
  be	
  
near	
  maximum	
  possible	
  size	
  	
  



Experimental	
  Techniques	
  (eg.	
  plas:c	
  drink	
  
cups)	
  should	
  be	
  vePed	
  before	
  implementa:on	
  



THIN	
  WALLED	
  POLYSTYRENE	
  DRINK	
  CUPS	
  CRACK	
  EASILY	
  ARE	
  
NOT	
  SUITABLE	
  FOR	
  AQUACULTURE	
  APPLICATIONS	
  



Derelict	
  PVC	
  



Derelict	
  PVC	
  



OPer	
  Entangled	
  in	
  Tube	
  Net	
  Cover	
  Retaining	
  Rubber	
  Band	
  





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	
  LePer	
  in	
  evidence	
  from	
  Margaret	
  Pilaro	
  BarrePe	
  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	
  ar:cle	
  which	
  had	
  no	
  
reportable	
  data.	
  “Dale	
  Hall,	
  a	
  Hammersley	
  Inlet	
  shellfish	
  grower	
  and	
  
“captain”	
  of	
  the	
  Manke	
  Lumber	
  boat,	
  es:mated	
  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:	
  hPp://
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	
  sta:ons	
  on	
  the	
  
mainland	
  shelf	
  of	
  the	
  SCB	
  were	
  sampled	
  at	
  depths	
  of	
  10	
  to	
  200	
  m.	
  Trawl	
  sites	
  were	
  
selected	
  using	
  a	
  stra:fied	
  random	
  design,	
  with	
  strata	
  defined	
  by	
  three	
  subpopula:on	
  
categories:	
  depth	
  —	
  inner	
  shelf	
  (10-­‐25	
  m),	
  middle	
  shelf	
  (26-­‐100	
  m),	
  and	
  outer	
  shelf	
  
(101-­‐200	
  m);	
  loca:on	
  —	
  northern	
  region	
  (Point	
  Concep:on	
  to	
  Point	
  Dume),	
  central	
  region	
  
(Point	
  Dume	
  to	
  Dana	
  Point),	
  and	
  southern	
  region	
  (Dana	
  Point	
  to	
  the	
  United	
  States-­‐Mexico	
  
interna:onal	
  border);	
  and	
  proximity	
  to	
  POTW	
  monitoring	
  areas.	
  	
  
	
  
Trawl	
  sampling	
  was	
  conducted	
  using	
  standardized	
  methods	
  described	
  in	
  the	
  
field	
  opera:ons	
  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	
  oPer	
  trawls	
  
with	
  a	
  1.25-­‐cm	
  cod-­‐end	
  mesh.	
  OPer	
  boards	
  were	
  76.2	
  cm	
  wide	
  and	
  40.8	
  cm	
  tall,	
  and	
  
bridles	
  were	
  22.9m	
  long.	
  Devia:ons	
  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).	
  	
  



Southern	
  California	
  Bight	
  
20’13	
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  Marine	
  Monitoring	
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(Bight’’13)	
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THE	
  PERMIT	
  DOES	
  NOT	
  ADDRESS	
  
ADEQUATELY	
  THE	
  IMPACTS	
  I	
  HAVE	
  NOTED	
  

AND	
  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.	
  FOR	
  
THESE	
  REASONS	
  THE	
  PERMIT	
  IN	
  QUESTION	
  

SHOULD	
  BE	
  INVALIDATED.	
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