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Coastal Commission staff recommends the following minor modification to the staff 
report.  Deletions are shown with strikethrough and additions are underlined. 
 

[MODIFICATION 1: The following change to Special Condition 8 on page 5 of the staff 
report] 

8. Marine Wildlife.  If any marine mammals or more than five seabirds ten pelicans 
and/or cormorants at one time are observed on one of Coast’s clam cultivation 
rafts for more than two weeks, Coast shall within 10 days notify the Executive 
Director of the event and within 30 days of such notification to the Executive 
Director submit, for review and approval, a plan to install passive deterrent 
devices (such as exclusionary fencing or netting) to prevent future use of the clam 
cultivation rafts by marine mammals or seabirds.  Coast shall install the passive 
deterrent devices and maintain them as approved by the Executive Director.     

[MODIFICATION 2: The following insertions and deletions to the first full paragraph on 
page 18 of the staff report] 

…In addition to these direct effects, colonization of the proposed clam rafts by marine 
mammals or seabirds (both of which may prey on special status fish species such as 
longfin smelt and salmon that are known to be present in the project area) may have 
adverse indirect effects by augmenting the local abundance of predators and thereby 
increasing salmon and smelt predation.  Longfin smelt, in particular, are known to be 
eaten by a variety of predatory fishes, birds and marine mammals and are considered to 
be a major prey of harbor seals (Phoca vitulina) in the Columbia River (Emmett et al. 
1991).  In addition, numerous studies throughout North America and Europe have 
demonstrated that avian predators such as cormorants and pelicans can consume large 
numbers of juvenile salmonids when appropriate conditions occur.  Research in the 
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Columbia River estuary prompted by concern that avian predation might constitute a 
significant source of mortality to juvenile salmonids during out migration has shown that 
these fish accounted for a majority of the diet of double-crested cormorants in the 
estuarine portion of the river (Collis et al 2002).  Research also shows that substantial 
foraging by double-crested cormorants occurs in close proximity to their nesting and 
roosting areas and that these roosting areas often include man-made overwater structures 
(Lyons et al 2007).  This work by Lyons et al also suggests that disproportionately greater 
cormorant foraging activity at man-made overwater structures may indicate greater 
vulnerability of salmonids to predation at those features.  In recent years, the Sand Islands 
in Arcata Bay, located only a few miles from the project site, have been found to support 
the largest nesting colonies of double-crested cormorants in California (Capitolo et al 
2004).  The presence of these colonies near the project area, the propensity of this species 
to roost on man-made overwater structures and the limited number of such structures 
currently present in Arcata Bay suggests that colonization or development of roosts on 
new structures could occur.  With a surface footprint of approximately 4800 square feet, 
the proposed clam rafts could support a large cormorant roost that could substantially 
increase the current amount of avian predation on juvenile salmon and longfin smelt in 
the project area.  To a lesser extent, another piscivorous seabird species known to 
establish roosts on man-made overwater structures, the brown pelican also may increase 
predation on longfin smelt and juvenile salmon in the project area if it is also able to 
colonize the proposed clam rafts.  These birds have already established a consistent roost 
on other clam rafts near the project site and may expand to the proposed rafts once they 
are in place, potentially increasing avian predation on juvenile salmon and longfin smelt 
in this area as a result.  To address these potential adverse impacts, the Commission is 
requiring Coast in Special Condition 8 to report to the Executive Director if any marine 
mammals, cormorants, or pelicans begin establishing a haul-out or roost on its clam rafts. 
or more than five seabirds at any one time use its clam cultivation rafts.  Special 
Condition 8 also requires that Coast submit for Executive Director review and approval a 
plan for the installation of passive marine mammal and/or seabird exclusion devices on 
the clam rafts within 30 days of the submittal of such a report...   

[MODIFICATION 3: The following insertions to Appendix A of the staff report] 
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Implications for losses of juvenile salmonids to avian predation. Transactions of the 
American Fisheries Society 131:537-550. 
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and F. Gress.  2004.  Changes in breeding population size of Brandt’s and Double-crested 
Cormorants in California, 1975-2003.  Unpublished report, Department of Wildlife, 
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Lyons DE, DD Roby, and K Collis. 2007. Foraging patterns of Caspian terns and  
double-crested cormorants in the Columbia River estuary. Northwest Science 81: 91-103. 
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STAFF REPORT: PERMIT AMENDMENT 
 
 
 
Application No.: E-02-005-A2 
 
Applicant: Coast Seafoods Company 
 
Agent: Plauché & Stock LLP 
 
Location: Humboldt Bay, Humboldt County. 
 
Project Description: Install and operate twenty additional clam cultivation rafts 

in an area currently supporting ten previously permitted 
clam cultivation rafts. 

 
Staff Recommendation: Approval with conditions. 
  
 
 
 

SUMMARY OF STAFF RECOMMENDATION 
 
Coast Seafoods Company (Coast) proposes to amend its Coastal Development Permit E-02-005 
(formerly 1-96-069) to add 20 floating clam cultivation rafts within a 0.62 acre submerged area 
leased from the Humboldt Bay Harbor, Recreation, and Conservation District (Harbor District) 
for a total of 30 rafts.  The 20 new rafts are proposed to be installed in the Mad River Slough 
Channel area of Arcata Bay (northern Humboldt Bay) in a row adjacent to 10 existing rafts.  
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Each raft would be 12-feet wide by 20-feet long and are proposed to be installed in two lines of 
ten; one to the north and one to the south of the existing rafts.    
 
Coast proposes to cultivate approximately 270 million juvenile Manila clam (Venerupis 
philippinarum) per year on the new rafts.  The clams would be grown to a size of approximately 
3.6 millimeters and harvested for export offsite before reaching maturity.  Maintenance of the 
clam rafts would be carried out on a daily basis by boat and would involve washing and sorting 
the cultivated clam seed.     
 
Major Coastal Act issues associated with this project include potential adverse impacts to marine 
resources.  The proposed clam cultivation rafts would approximately double the amount of new 
floating and in-water structural materials in an area of Arcata Bay – the Mad River Slough 
Channel - that currently supports limited amounts of such structures.  The Mad River Slough 
Channel supports a variety of sensitive marine resources including harbor seals, seabirds, and 
special status fish species.  The presence of the proposed floating structures and the associated 
cultivation operations have the potential to adversely affect these marine resources by altering 
benthic, water column, and surface water habitat characteristics and by providing a source for 
potential disturbance, injury, and predation.   
 
Commission staff believes that Coast’s proposed mitigation measures, in combination with the 
implementation of new Special Conditions 4-9, will reduce impacts to marine and visual 
resources such that the project can be found consistent with the terrestrial and marine resources 
policies of the Coastal Act.  Special Condition 4 would establish a permit term limit consistent 
with the current lease term for the project site.  In addition, to address potential impacts to 
special status fish species associated with habitat alteration and increased predation, Special 
Condition 5 would require the development, submittal, and conduct of a juvenile salmon and 
longfin smelt predation assessment in order to further evaluate potential impacts of the proposed 
rafts on state listed species due to possible attraction of predatory fish to the novel in-water 
structure provided by the rafts.  Special Condition 5 would also require Coast to submit a permit 
amendment application to reduce the risk of predation if the results of the predation assessment 
demonstrate that significant numbers of known predatory fish are consistently present below the 
rafts.  Changes to water column habitat would also be addressed by Special Condition 6 which 
would require the configuration of the proposed raft arrays to be moved northward in order to 
reduce their visual profile and provide a greater separation between the new and existing rafts to 
reduce the potential cumulative effects of the combination of the existing and proposed raft 
arrays.  Special Conditions 7-9 would further reduce potential marine resource impacts by 
reducing the potential release of invasive species into Humboldt Bay during maintenance 
cleaning, requiring the installation of passive wildlife exclusion devices if colonization of the 
rafts by marine mammals or seabirds begins to occur, and by requiring the design of the wash 
water intake system to reflect current standards established to minimize the entrainment and 
impingement effects.  
   
Commission staff therefore recommends that the Commission APPROVE coastal development 
permit amendment application E05-005-A2, as conditioned. 
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I. MOTION AND RESOLUTION 

Motion: 

I move that the Commission approve Coastal Development Permit Amendment E-
02-005-A2 subject to conditions set forth in the staff recommendation specified 
below. 

Staff recommends a YES vote on the foregoing motion.  Passage of this motion will result in 
approval of the permit amendment as conditioned and adoption of the following resolution and 
findings.  The motion passes only by affirmative vote of a majority of Commissioners present. 
 
Resolution: 

The Commission hereby approves the Coastal Development Permit Amendment 
for the proposed project and adopts the findings set forth below on grounds that 
the development as amended and conditioned will be in conformity with the 
policies of Chapter 3 of the Coastal Act.  Approval of the permit amendment 
complies with the California Environmental Quality Act because either 1) feasible 
mitigation measures and/or alternatives have been incorporated to substantially 
lessen any significant adverse effects of the development on the environment, or 
2) there are no further feasible mitigation measures or alternatives that would 
substantially lessen any significant adverse impacts of the amended development 
on the environment. 

II. SPECIAL CONDITIONS 

All terms and conditions of Coastal Development Permit E-02-005, as amended, shall remain in 
full force and effect, and the following Special Conditions 4 through 9 shall be added:  

4.  Permit Term Limit.  The term of the permit shall be limited to the current term of the 
Humboldt Bay Harbor, Recreation, and Conservation District Lease for Water Bottoms for 
Aquaculture which ends on September 7, 2015.  If this lease is amended or a new lease is 
issued by the Humboldt Bay Harbor, Recreation, and Conservation District, an application 
for a permit amendment may be submitted to request an extension of the permit term.    

5. Salmon and Smelt Predation Assessment.   
a. PRIOR TO PERMIT ISSUANCE, Coast shall submit for Executive Director review and 
approval a Juvenile Salmon and Longfin Smelt Predation Assessment Plan that is based on 
the Pacific Northwest National Laboratory’s Field Protocol for Assessment of Predation 
Risk to Juvenile Salmonids (Exhibit 4) and includes the use of DIDSON acoustic camera 
surveys, underwater video surveys, or diver surveys, as well as hook and line sampling of 
fish predators and stomach content analyses of captured fish.  Once approved, the Juvenile 
Salmon and Longfin Smelt Predation Assessment Plan shall be implemented by Coast and 
both interim and final results shall be submitted to the Executive Director.  Interim results 
shall include sampling date, a description of sampling method used, data collected, and a 
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summary of observations and shall be submitted within 10 days of the completion of each 
sampling event.  Final results shall include all recorded data and observations from previous 
sampling events as well as a summary of all sampling events and methods used and shall be 
submitted within 30 days of completion of the final sampling event.        
b. If the Executive Director determines that the results of the predation assessment 
demonstrate that fish species known to prey on juvenile salmon or longfin smelt are 
consistently present below the cultivation rafts, Coast shall within 90 day of that 
determination submit an application for a permit amendment to (1) temporarily remove the 
rafts during the season of peak juvenile salmon and longfin smelt abundance in the project 
area; (2) temporarily or permanently relocate the rafts to an area shown not to support 
juvenile salmon or longfin smelt; (3) install fish exclusion devices such as mesh netting on 
all of the clam cultivation rafts; or (4) otherwise modify the configuration, design, or 
location of the rafts to minimize attraction of fish species known to prey on juvenile salmon 
or longfin smelt.  A permit amendment application for the installation of fish exclusion 
devices on the clam cultivation rafts shall also include a Fish Exclusion Effectiveness 
Monitoring Program.   

6. Installation Location.  No clam cultivation raft shall be installed south of the southernmost 
clam cultivation raft in the existing Coast raft array.  

7. Maintenance Cleaning.  All maintenance cleaning operations of the raft structures, raft 
floats, racks, and well infrastructure (not including clam cultivation trays) shall be carried 
out onshore.  All biofouling organisms and biological materials removed during these 
cleaning operations shall be collected and disposed at an appropriate upland facility.  No 
discharge of untreated wash water or biofouling materials into Humboldt Bay shall occur 
during maintenance cleaning operations.   

8. Marine Wildlife.  If any marine mammals or more than five seabirds at one time are 
observed on one of Coast’s clam cultivation rafts, Coast shall within 10 days notify the 
Executive Director of the event and within 30 days of such notification to the Executive 
Director submit, for review and approval, a plan to install passive deterrent devices (such as 
exclusionary fencing or netting) to prevent future use of the clam cultivation rafts by marine 
mammals or seabirds.  Coast shall install the passive deterrent devices and maintain them as 
approved by the Executive Director. 

9. Intake System Design.  All intake systems used to supply water from Arcata Bay for 
maintenance cleaning and clam tray washing shall be designed with a screened intake with 
mesh openings of no more than 3/32 inches and a maximum intake water velocity of 0.33 
feet per second. 

 

III. FINDINGS AND DECLARATIONS 

A.  BACKGROUND AND PROJECT DESCRIPTION  
On June 13, 1997, the Coastal Commission issued to Coast Seafoods Company (Coast) Coastal 
Development Permit (CDP) E-02-005 (formerly CDP 1-96-069) for the development of a clam 
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seed nursery in the Mad River Slough Channel area of Arcata Bay (northern Humboldt Bay).  
The nursery consisted of ten 12-foot long by 20-foot wide wooden clam cultivation rafts and a 
20-foot wide by 27-foot long floating work platform for washing, sorting, and counting seed.  In 
2002, the Commission approved an amendment to this permit (CDP E-02-005-A1) to allow 
Coast to change the configuration of the rafts and replace the original wooden clam cultivation 
rafts with aluminum rafts of the same size and design.  Coast currently operates these ten clam 
rafts on 0.31 acres of submerged tidelands in Arcata Bay that it leases from the Humboldt Bay 
Harbor, Recreation, and Conservation District (Harbor District).   
 
In this amendment application, Coast proposes to install and operate an additional 20 clam rafts 
on 0.62 acres of submerged tidelands adjacent to this area that it also leases from the Harbor 
District.  The new total area of Coast’s clam raft operations in Arcata Bay would then be 
approximately one acre.  
 
The 10 existing clam rafts are located along the west side of the entrance to the Mad River 
Slough Channel opposite Bird Island, approximately ½ mile north of the Samoa/Highway 255 
bridges.  Ten new rafts are proposed to be installed in a line to the north of the existing rafts and 
10 are proposed to be installed in a line to the south of the existing rafts (see Exhibit 1).  Each 
new clam raft would be 12 feet wide by 20 feet long, would be constructed from aluminum and 
use polyethylene encapsulated Styrofoam for floatation (see Exhibit 2).  The 20 rafts would 
require a total of 16 500-pound steel anchors to be placed in water depths of approximately 20 
feet.  Each raft would have 24 tray wells and each well would contain a stack of about 20 
suspended plastic clam cultivation trays.  The rafts would be stocked with Manila clam 
(Venerupis philippinarum) seed of approximately 0.05 inches in size imported from land based 
hatchery facilities in Washington and Hawaii.  These seed would be allowed to grow to 
approximately 0.14 inches over a period of one to six months in the cultivation rafts.  Once it 
reaches the appropriate size, the clam seed would be harvested by hand, sold, and shipped out of 
Humboldt Bay for further cultivation (mostly to Willapa Bay, Washington).  Each year, Coast 
anticipates cultivating up to 270 million seed clams on the new proposed rafts.   
 
Each of the new clam rafts would be constructed at upland facilities, placed into the water by 
crane, and towed by boat into place at the proposed project site.  Each set of 10 rafts would then 
be linked together in a line, separated and held in place by two 60 foot long steel cables between 
each raft and eight anchors used to keep the array of ten in place (see Exhibit 3).  Once in place, 
the clam rafts would be accessed by skiff and scow.  Activities at the clam rafts are proposed to 
include regular washing, maintenance, harvest, and planting of clam seed.  Washing and 
maintenance activities would be carried out on a daily basis and would include the use of a 
pressure washer, an onboard water intake pump and hose system on the maintenance vessels.  
Twice each year the raft anchors and ground tackle would be examined and repaired as necessary 
by divers using scuba, skiffs and an oyster barge. 
 
B.  OTHER AGENCY APPROVALS 

Humboldt Bay Harbor, Recreation, and Conservation District 
On February 9, 2012 the Harbor District adopted a Negative Declaration and approved an 
amendment to Coast’s permit for the proposed addition of 20 clam rafts to its operation, the lease 
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of 0.62 additional acres for clam cultivation, and the reduction of other shellfish aquaculture 
operations in Humboldt Bay by 0.37 acres.  In 2010, the Harbor District confirmed a five year 
renewal of the lease to Coast for aquaculture operations in Humboldt Bay.  This lease terminates 
on September 7, 2015.   

U.S. Army Corps of Engineers 
Coast submitted an application to the U.S. Army Corps of Engineers (ACOE) on December 22, 
2011, to amend its Section 10 permit to include the placement and operation of 20 additional 
clam cultivation rafts adjacent to its 10 existing rafts.  Coast expects to receive ACOE approval 
pending Commission authorization of the proposed project.     

California Department of Fish and Game 
Coast’s aquaculture operations are required to be registered annually with the California 
Department of Fish and Game (DFG).  Coast has a valid registration for 2012.  Commission staff 
worked closely with DFG during the review of this permit amendment application and are 
recommending several special permit conditions in response to concerns raised by DFG staff 
regarding (1) the potential impingement or entrainment of sensitive fish species (such as longfin 
smelt, juvenile salmon, and euchalon) during proposed raft maintenance operations; and (2) the 
attraction of predatory bird and fish species to the rafts which may increase mortality rates on 
juvenile salmon.  These issues are discussed in detail below in the Marine Resources section of 
this report.  

U.S. Coast Guard  
Consultation between representatives of Coast and U.S. Coast Guard District Eleven staff 
occurred on January 31, 2012.  Coast Guard staff stated that no permit would be required for 
installation of the proposed clam cultivation rafts and that the Coast Guard would have no 
concerns with the proposed project as long as no rafts were placed in or near the middle of the 
channel and no more than 300 feet from the mud flats at low tide.  The proposed locations of the 
clam rafts are consistent with these parameters.     
 
C. FILL OF OPEN COASTAL WATERS 

Section 30233(a) of the Coastal Act states: 
 
The diking, filling, or dredging of open coastal waters, wetlands, estuaries, and 
lakes shall be permitted in accordance with other applicable provisions of this 
division where there is no feasible less environmentally damaging alternative, 
and where feasible mitigation measures have been provided to minimize adverse 
environmental effects, and shall be limited to the following: 
 
(1) New or expanded port, energy, and coastal-dependent industrial facilities, 

including commercial fishing facilities. 

(2) Maintaining existing, or restoring previously dredged depths on existing 
navigational channels, turning basins, vessel berthing and mooring areas, 
and boat launching ramps. 
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(3) In open coastal waters, other than wetlands, including streams, estuaries, 
and lakes, new or expanded boating facilities and the placement of 
structural pilings for public recreational piers that provide public access 
and recreational opportunities. 

(4) Incidental public service purposes, including but not limited to, burying 
cables and pipes or inspection of piers and maintenance of existing intake 
and outfall lines. 

(5) Mineral extraction, including sand for restoring beaches, except in 
environmentally sensitive areas. 

(6) Restoration purposes. 

(7) Nature study, aquaculture, or similar resource dependent activities. 

 
The placement of the clam rafts’ 16 anchoring devices on approximately 96 total square feet of 
bay sediment within the Mad River Slough Channel constitutes “fill” as defined by the Coastal 
Act.  Section 30108.2 of the Coastal Act states: 

“Fill” means earth or any other substance or material, including pilings placed for the 
purpose of erecting structures thereon, placed in a submerged area. 

Coastal Act Section 30233(a) permits fill in coastal waters if three tests are met: 1) the fill 
constitutes an allowable use under 30233(a); 2) there is no feasible less environmentally 
damaging alternative; and 3) feasible mitigation measures have been provided to minimize any 
adverse effects. 

Allowable use 
Coast proposes to place fill in coastal waters for the purpose of cultivating clam seed.  As 
discussed above, Coast’s proposed project is an aquaculture project, and as such qualifies as an 
“allowable use” under 30233(a)(7).  The project is therefore consistent with the first test of 
Section 30233(a). 

Alternatives 
The Commission investigated project alternatives that would reduce or eliminate the need for fill.  
Due to the tidal and wind forces present within the project area, a mooring system is required to 
keep the proposed clam rafts in place.  In addition, the proposed cultivation of clam seed requires 
structures to be placed in the water; therefore, eliminating fill is not a feasible alternative for 
clam seed culture operations.  Coast evaluated several anchoring systems including pile-driven 
moorings, wedge anchors, and concrete-filled barrel anchors, and determined that the proposed 
250 to 500 pound navy anchors would be the most effective at keeping the rafts in place with a 
limited disturbance footprint on the bay bottom.  In addition, Coast evaluated several mooring 
array options including a more extensive system with 28 anchors before selecting a smaller 
system with only 16 steel anchors, each weighing between 250 and 500 pounds and with a 
footprint of six square feet.  The proposed project uses off-bottom culture techniques and the 
installation of floating rafts with a minimally designed mooring system that does not include the 
permanent placement or pile driving of anchors.  These project elements reduce the amount of 
fill compared to alternative mooring and cultivation techniques.  The Commission therefore finds 
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that the proposed project minimizes the amount of fill to the maximum extent feasible and is 
therefore consistent with the second test of Section 30233(a). 

Mitigation Measures 
The final test of Coastal Act Section 30233(a) requires that feasible mitigation measures have 
been provided to minimize any adverse effects of the fill.  As discussed in the Marine Resources 
section below under the heading Smothering and Disturbance, the placement of anchoring 
devices on 96 total square feet of bay sediment is expected to result in loss of benthic habitat and 
mortality and disturbance to associated organisms.  However, as described in more detail in the 
following section, given the small size of the project anchoring footprint and associated 
disturbance areas relative to the abundance of similar benthic habitat in Humboldt Bay, adverse 
impacts associated with the installation and presence of the proposed anchoring system are 
expected to be minimal.  The Commission therefore finds that mitigation measures to further 
minimize the adverse environmental impacts associated with the project’s use of fill are not 
necessary and finds that the third and final test of Coastal Act Section 30233(a) has been met. 

Conclusion 
Because the three tests have been met, the Commission finds the proposed project consistent 
with Section 30233 of the Coastal Act. 
 
D.  MARINE RESOURCES 

Section 30230 of the Coastal Act states: 

Marine resources shall be maintained, enhanced, and where feasible, restored. Special 
protection shall be given to areas and species of special biological or economic 
significance. Uses of the marine environment shall be carried out in a manner that will 
sustain the biological productivity of coastal waters and that will maintain healthy 
populations of all species of marine organisms adequate for long-term commercial, 
recreational, scientific, and educational purposes. 

Section 30231 of the Coastal Act states: 

The biological productivity and the quality of coastal waters, streams, wetlands, 
estuaries, and lakes appropriate to maintain optimum populations of marine organisms 
and for the protection of human health shall be maintained and, where feasible, restored 
through, among other means, minimizing adverse effects of waste water discharges and 
entrainment, controlling runoff, preventing depletion of ground water supplies and 
substantial interference with surface water flow, encouraging waste water reclamation, 
maintaining natural vegetation buffer areas that protect riparian habitats, and 
minimizing alteration of natural streams. 

The proposed installation and operation of 20 clam cultivation rafts has the potential to adversely 
affect marine resources and the biological productivity of coastal waters in Humboldt Bay by 
potentially causing adverse impacts to benthic and water column habitat, longfin smelt, listed 
salmonids, marine birds, and marine mammals. 
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Benthic Habitat 
The raft array would be held in place by 16 steel anchors, each weighing between 250 and 500 
pounds and with a footprint of six square feet.  In total, this proposed 16 unit anchoring system 
would take up roughly 96 square feet of substrate.   
 
Benthic habitat at the proposed project site is comprised of fine sands and silts that support a 
variety of invertebrate species including polychaete worms, mollusks, and crustaceans (Barnhart 
et al. 1992).  No eelgrass or other submerged aquatic vegetation is present at the project site and 
all of the proposed anchoring locations are well below the depth range of eelgrass in Humboldt 
Bay (Confluence Environmental Company 2011).   
 
Potential adverse impacts to benthic habitat from the proposed project include: (1) smothering of 
organisms and loss of habitat due to the presence of anchoring devices on the bay bottom; (2) 
disturbance to sediments from initial anchor installation activities and sediment scour due to 
anchor drag and movement of ground tackle; and (3) shading of benthic habitat from the 
presence of the proposed rafts on the water surface.   
 
Smothering and Disturbance 
Placement of the proposed anchoring system is expected to result in the long-term loss of 96 
square feet of benthic habitat (spread across 16 sites of six square feet each) and the short-term 
disturbance of a similar amount of adjacent areas due to the installation and presence of the steel 
anchors.  Mobile organisms such as crabs are expected to be able to relocate to adjacent habitat 
areas when the anchors are installed but other types of benthic invertebrates such as polychaete 
worms and molluscs may be smothered and killed by the anchors.  Additionally, the loss of this 
habitat area would reduce the forage opportunities for fish, rays, seabirds, and marine mammals 
that prey on benthic invertebrates.  However, in the context of the larger project area and 
Humboldt Bay as a whole, the loss of 96 square feet of benthic habitat and mortality of a small 
number of fast growing benthic organisms due to anchor placement and sediment disturbance is 
not anticipated to adversely affect the biological productivity of Humboldt Bay or substantially 
reduce populations of marine organisms.  Ecological studies of Humboldt Bay have shown that 
benthic habitat comprised of fine sand and silt sediment similar to the habitat present at the 
project site is dominant in Humboldt Bay (covering hundreds of acres) and that many of these 
areas support similar communities of benthic invertebrates (Barnhart et al. 1992).  Therefore, 
given the small size of the project anchoring footprint and associated disturbance areas relative to 
the abundance of similar benthic habitat in Humboldt Bay, adverse impacts associated with the 
installation and presence of the proposed anchoring system are expected to be minimal.     
 
Shading 
The presence of the new clam rafts, comprising a total surface footprint of 4800 square feet, may 
also adversely affect benthic habitat by restricting the amount of light that is able to penetrate the 
water column and reach the bay sediment below the rafts.  Such shading may stunt the growth of 
submerged aquatic vegetation or benthic algae, alter benthic invertebrate community structure, 
and modify the presence and abundance of bottom fish in the affected area.  However, water 
clarity in the project area is very limited and sunlight penetration through the water column is 
naturally restricted by the particulate matter and sediment typically in suspension.  In fact, water 
clarity samples taken in the summer and fall near the proposed project site have measured the 
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maximum depth to which 1% of surface illumination penetrates at less than four feet on average 
(Barnhart et al. 1992).  Because the clam rafts would be placed in water depths of approximately 
20 feet where light penetration to the bay bottom is already not expected to occur, shading from 
the rafts is not anticipated to result in any adverse effects on benthic habitats.  In addition, the 
design of the proposed cultivation rafts includes metal grating across much of the surface of the 
rafts (see Exhibit 2), allowing some light penetration to occur through the structures and 
reducing the size of each raft’s shade footprint.     
 
Water Column Habitat 
As noted by the National Marine Fisheries Service’s Habitat Conservation Division: “Overwater 
structures reduce light penetration through the water column harming eelgrasses and other 
photosynthetic organisms.  Additionally, overwater structures provide substrate for invasive 
species, alter current flow and aggregate upper level predators, causing unnaturally high pressure 
on forage fishes.”  With a total footprint of 4800 square feet on the water surface and a variety of 
in water structures to depths of seven feet, the project has the potential to result in some of these 
adverse impacts to water column habitat and associated species by: (1) reducing light penetration 
into the water column and thereby altering the abundance of photosynthetic phytoplankton that 
forms the base of many marine food webs; (2) providing substrate for invasive species to 
colonize; and (3) aggregating upper level predators and increasing mortality rates on forage 
fishes, including special status species. 
 
Shading 
The presence of large floating structures on the surface typically results in lower light 
transmittance to the water below.  For photosynthetic organisms, including phytoplankton, this 
shading effect can limit growth rates, abundance, and diversity.  Reduced size, diversity, and 
abundance of low trophic level phytoplankton species can have corresponding effects on the 
abundance and diversity of species farther up the food chain, including fish and invertebrates.   
 
However, the proposed location and design of the clam rafts would help to minimize the 
likelihood of such effects occurring.  Specifically, the proposed location of the rafts in the deep 
water of the Mad River Slough channel, an area of frequent tidal currents, would enhance water 
flow beneath the rafts and increase the frequent movement of phytoplankton from partially 
shaded to un-shaded adjacent waters.  This constant movement is expected to reduce the 
potential for the rafts to adversely affect primary productivity.  In addition, the rafts would be 
built with metal grating as approximately one-half of the surface material.  This grating would 
allow some sunlight to penetrate through the raft into the water column below.  Areas between 
the grated metal walkways would support vertical wells holding plastic clam cultivation trays 
that would not provide as much light transmittance, however.  While the shading effects of the 
rafts on the water column would be substantially reduced through the use of metal grating, some 
shading would still occur below roughly half of each raft – approximately 96 square feet.  
However, the vertical tray wells providing this shading are proposed to extend as solid structures 
to approximately seven feet below each raft (see Exhibit 2), thereby occupying much of the 
water column below each raft to a depth at which light transmittance is substantially reduced due 
to the natural turbidity of Humboldt Bay.  In other words, most of the shaded space below each 
raft would be taken up by the cultivation wells.  Given the relatively small footprint of the 
shaded portion of each raft as well as the water depth, current flow, and natural turbidity of the 
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bay water, installation of the proposed array of new rafts is not expected to adversely affect the 
productivity of Humboldt Bay by significantly reducing the amount of water column habitat 
available for photosynthetic plankton.              
 
Non-native Species 
Based on a February 28, 2002, report to the California Department of Fish and Game titled, Non-
Indigenous Marine Species of Humboldt Bay, California, over 95 invasive marine species are 
present in the bay, including numerous species known to present significant economic and 
ecological risk to both Humboldt Bay and other marine areas along the west coast.  Many of 
these species are know to be “fouling organisms,” species of invertebrates and algae that are 
known to seek out and colonize artificial hard substrate in the marine environment.  Maintenance 
activities for in-water structures and vessels that involve periodic removal of fouling organisms 
without proper collection and disposal protocols may result in increased dispersal and 
propagation opportunities for these species.  Such opportunities for dispersion and spread pose a 
particular risk with some algal species and colonial species such as didemnum that may break 
apart into many pieces when disturbed, each of which may be capable of surviving, growing, and 
reproducing on its own.     
 
Each of the proposed clam rafts includes 24 approximately two foot square by seven foot long 
metal cultivation wells that would extend below the rafts into the water column.  These structures 
attract fouling organisms over time and are proposed to be periodically removed and cleaned by 
Coast.  These cleaning activities involve the use of a pressure washer and are proposed to be 
carried out on the rafts themselves, with wash water and removed fouling organisms discharged 
into the bay.  To address the potential risk that this activity would have with regard to the spread 
and dispersion of invasive marine species, the Commission is requiring Coast in Special 
Condition 7 to carry out the cleaning and pressure washing of the rafts and cultivation well 
infrastructure at an onshore facility and to collect and dispose of all removed biological material 
and organisms at an upland facility.      
 
The purpose of the new rafts is to cultivate a non-native species, the Manila clam.  In its approval 
of CDP E-02-005, the Commission found: (1) a population of Manila clams has already been 
established in Humboldt Bay as a result of introductions in previous decades; and that (2) the 
bottom area in the vicinity of Coast’s clam seed nursery does not contain the kind of shell and 
hard material that would promote Manila clam growth.  In addition, Coast is implementing three 
management measures to further minimize the potential for the clam nursery to contribute to a 
self-sustaining population of Manila clam in Humboldt Bay: 
 

 Coast Seafoods Company will make every effort to minimize further introduction of live 
clams into the bay through diligent management practices during grading and handling to 
prevent spillage.  

 During washdown of seed and equipment, screens will be used to contain all clams 
regardless of size and any culls will be discarded in onshore trash containers. 

 All clam seed will be removed from the clam raft system and shipped back to Washington for 
planting by Coast, or sold to other shellfish customers prior to reaching 12mm shell size, at 
which size they are not sexually mature.  

 

12 



E-02-005-A2 (Coast Seafoods Company) 

These management measures would remain in place and apply to these additional rafts, 
minimizing the potential for expanded operations to further augment existing naturalized 
populations of Manila clam in Humboldt Bay by limiting the potential for accidental releases to 
occur and ensuring that all cultivated clams are removed prior to reaching the size and age 
necessary to begin reproducing.   
 
Although these measures would address the issue of augmenting the self-sustaining or 
naturalized population of Manila clam in Humboldt Bay, the proposed placement of the clam 
rafts would still increase the total population of non-native Manila clam in Humboldt Bay by as 
much as 270 million1.  The filter feeding behavior of this population of non-native clams has the 
potential to adversely affect native clam species, communities of native organisms that rely on 
the same food resources, and the overall biodiversity and productivity of Arcata Bay if they 
affect a large enough volume of water and if they significantly decrease the amount of food 
resources in that water available for native species.  For example, the invasion of the San 
Francisco Bay-Delta Estuary by the non-native clam Corbula amurensis has had an apparent 
effect on longfin smelt population abundance, presumably through competition and its negative 
effects on the upper Estuary’s planktonic food web (Bay Institute et al 2007, Kimmerer et al 
1994).   
 
Based on an analysis carried out by Confluence Environmental Company in the Draft Biological 
Evaluation it produced for Coast on this project, each day, the population of clams proposed to 
be cultivated on the clam rafts would filter 3.5% of the total tidal prism – the volume of water 
that leaves Arcata Bay at ebb tide each day – and 1.5% of the total volume of water in Arcata 
Bay at high tide.  Although notable, the filtration of this volume of water does not appear overly 
large when considered in the context of the average tidal exchange of water in this portion of the 
bay.  In Arcata Bay, 44% of the total volume of water is replaced each day and 99% of the total 
volume of water is replaced every seven days.  Accordingly, a portion of the water filtered by the 
cultivated clams is expected to exit the bay each day and the remainder would mix thoroughly 
with new water entering the bay.  The population of Manila clam proposed to be cultivated on 
the clam rafts is therefore not expected to substantially reduce the amount of available 
phytoplankton in Arcata Bay and is not anticipated to adversely affect native clam species, 
communities of native filter feeding organisms, and the overall biodiversity and productivity of 
Arcata Bay. 
   
Special Status Species 
Three species of salmonids that inhabit Humboldt Bay and its tributaries are listed as threatened 
under the federal Endangered Species Act of 1973.  Two of these species are also listed as 
threatened under the California Endangered Species Act.  Coho salmon (Oncorhynchus kisutch) 
is federally and state listed for the Southern Oregon/Northern California Coasts Evolutionarily 
Significant Unit (ESU), Chinook salmon (O. tshawytscha) is federally and state listed for the 
California Coastal ESU, and steelhead (O. mykiss) is federally listed for the Northern California 
ESU.  These salmon species are present in Humboldt Bay both as adults during their migration 
from the sea into spawning rivers in the fall and winter and as juveniles as they move 
downstream into the ocean in the spring and early summer.  In addition, longfin smelt 

                                                 
1 Confluence Environmental Company, Clam Raft Expansion – Draft Biological Evaluation, April 5, 2012. 

13 



E-02-005-A2 (Coast Seafoods Company) 
 

(Spirinchus thaleichthys) is listed as a threatened species under the California Endangered 
Species Act.  Longfin smelt generally spawn in freshwater and move downstream to estuarine 
conditions to grow.  Although once among the most abundant fish species in Humboldt Bay, 
present in larval, juvenile, and adult life stages, longfin smelt were considered to be possibly 
extinct there by 1996 (Eldridge and Bryan 1972, U.S. Fish and Wildlife Service 1996).  In recent 
years, however, longfin smelt have again been observed in Humboldt Bay and are thought to be 
present year-round (Pinnix et al 2005).   
 
Research suggests that artificial overwater and in-water structures such as docks and rafts can 
alter surface and mid-water habitat and result in adverse effects on juvenile salmon and possibly 
other fish such as larval, juvenile, and adult longfin smelt.  Simestad and Nightengale (1999) 
note in their study of overwater structures in Puget Sound that overwater structures: 
 

…may affect juvenile salmon (especially ocean-type Chinook and chum) directly and 
indirectly: (1) directly by disrupting their migratory behavior along shallow-water 
shoreline habitats and (2) indirectly by reducing carrying capacity because of reduced 
production of under-structure habitats and increased predation by other fish, birds, and, 
marine mammals.  Although individual shoreline structures may not impose significant 
impacts on salmon stocks, the cumulative effect of dense, contiguous shoreline 
modifications may contribute to the present decline of several Puget Sound salmon stocks 
and may inhibit the success of future salmon recovery actions. 
 

Although different than typical overwater structures, such as piers and docks, the additional rafts 
result in approximately 4800 square feet of new floating raft structures and 7200 square feet of 
total raft structures along an approximately half-mile alongshore stretch of the Mad River Slough 
Channel.  The additional rafts would approximately double the current surface area of in-water 
floating structures in the Mad River Slough Channel area of Arcata Bay.  Each of the 30 total 
rafts would be placed roughly 60 feet apart, and the line of rafts would run parallel to shore on 
the west edge of the Mad River Slough Channel approximately 150 feet from the shoreline at 
low-tide.  Each raft also includes 24 clam cultivation wells extending to a depth of almost seven 
feet (see Exhibit 2), thus providing both horizontal and vertical structure in the water.  As such, 
the clam rafts would alter the open water environment of the Mad River Slough Channel by 
adding substantial habitat complexity to both the surface and the first seven feet of the water 
column (slightly less than half the water column depth at the proposed project site).       
 
Some of the effects related to over-water structures evaluated by Simestad and Nightengale 
(1999) appear to be directly associated with lighting changes caused by shade cast on the water 
column by structure.  Studies carried out on these effects found that juvenile salmon are more 
likely to slow their migration and fall prey to predators by becoming disoriented after 
encountering lighting changes, dispersing from their schools under low light conditions, and 
moving from their preferred migratory pathway into deeper waters with fewer refuges in order to 
avoid light changes.  Although, as discussed above, the proposed rafts would be designed to 
include metal grating as a surface material in order to increase the amount of light that is able to 
pass into the water column, approximately half of each raft would be occupied by clam 
cultivation wells and trays that are expected to limit light transmittance and create shaded areas 
below each raft.  As such, the proposed rafts have the potential to result in adverse impacts to 
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juvenile salmon due to shading.  In fact, recent research by Pinnix et al. (2012) on the migratory 
behavior and habitat use patterns of Coho salmon smolts in Arcata Bay suggests that 
displacement of smolts away from the existing array of cultivation rafts and towards the deeper 
water center of the Mad River Slough Channel may already be occurring.  However, because 
these studies were carried out recently and similarly detailed information is not available 
regarding the historic use patterns of salmon smolts in the same channel prior to installation of 
the exiting rafts, definitive conclusions cannot be drawn regarding the effects of the raft array on 
salmon migration.   
 
Longfin smelt may potentially be susceptible to similar shading effects as well but no direct 
research efforts have been carried out on this species and little is known about its preferred depth 
range and use of water column habitat in Humboldt Bay.  Research from San Francisco Bay 
suggests that larval longfin smelt (less than 0.5 inches in size) typically occupy the upper one-
third of the water column while larger juveniles and adults typically inhabit the bottom two-
thirds of the water column (U.S. Fish and Wildlife Service 2008).  Considering the turbidity of 
the project area (little light penetration past four feet in depth), if similar behavioral patterns were 
typical of longfin smelt in the Mad River Slough Channel, it is unlikely that larger juveniles and 
adults of the species would encounter areas shaded by overwater or floating structures, although 
larval smelt might be affected.   
 
In addition to the direct effects of shading, research by Castro et al. (2002) and Clynick et al. 
(2011) also suggests that objects floating on the water surface or in the water column attract fish 
by providing forage opportunities and refuge that would otherwise not be present in open water 
habitat.  The novel structure that the proposed rafts would provide in the water column, the 
possible protection from tidal currents they may provide, as well as any invertebrate species or 
biofouling organisms that subsequently colonize their submerged surfaces have the potential to 
attract aggregations of predatory fish species to the rafts.  In turn, these aggregations could prey 
on species such as longfin smelt and juvenile salmon that may pass by or become attracted to the 
proposed raft array during outward migrations or foraging.  While frequent concerns about the 
effect of overwater structures on juvenile salmon predation have been raised in Puget Sound, 
several of the studies directed at evaluating this issue (Simestad and Nightengale 1999, 
Nightengale and Simestad 2001, Williams et al. 2003) suggest that attraction to overwater 
structures of fish species known to prey on juvenile salmon is limited and confirmed predation 
events are few.   
 
However, the structures and environmental setting evaluated in these studies differ from the 
project area and proposed clam cultivation rafts in several key characteristics including size, 
orientation to the shoreline, water clarity, depth range, and development of surrounding areas.  
These differences make it difficult to use the results of the Puget Sound studies to draw definitive 
conclusions on this issue for Humboldt Bay and other areas, a point recognized in all three 
papers and discussed by Williams et al. (2003) as support for the need for increased research 
attention:  
 

Though our findings may not enable us to extrapolate impacts to all ferry terminals or 
overwater structures, or about cumulative impacts of predators to juvenile salmon in the 
nearshore, the study does provide good insight into general trends at the sites we studied. It 
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also provides the basis for recommending standardized survey protocols at other sites that 
may guide and strengthen more general conclusions about predation risk of juvenile 
salmonids near overwater structures. Drawing on the lessons learned in this study, we 
recommend use of a field protocol that is intended to provide a standardized procedure for 
evaluating predation risk to juvenile salmonids at ferry terminals and other overwater 
structures…  Application of this protocol to more locations and situations will allow the 
scientific community to develop a much stronger case for evaluating predation pressure 
associated with nearshore anthropogenic structures.          

 
Therefore, although the potential for this impact to occur is well established, its likelihood and 
magnitude in relation to the proposed project cannot be known with any high degree of certainty.  
To date, no studies have been carried out on the existing clam cultivation rafts in Humboldt Bay 
to determine which species of fish, if any, are being attracted to them and aggregating below 
them.  Additionally, although this area of Humboldt Bay has historically been shown to support 
abundant populations of larval longfin smelt (Eldridge and Bryan 1972) and it has been well 
established through the use of telemetry tracking of Coho salmon smolts (Pinnix et al. 2012) that 
the Mad River Slough Channel, including the project site, is a key migratory route, it is less well 
known what proportion of each population is likely to interact with the proposed rafts.  Pinnix et 
al. (2012) demonstrated that the largest salmon smolts prefer the center of the Mad River Slough 
Channel (outside of the project footprint), but little is known about whether this preference is in 
response to the existing raft array or if the movement and foraging behavior of other age and size 
classes of salmon smolts also reflect this behavior.  Similarly, while observations and capture 
locations of longfin smelt in San Francisco Bay suggests that juvenile and adult fish typically 
prefer deeper waters (at least during the day) while larvae remain near the surface (U.S. Fish and 
Wildlife Service 1996, 2008), these observations have yet to be corroborated in Humboldt Bay 
where water clarity, salinity gradients, and depths may be different.     
 
While more research on this topic is needed in order to facilitate a more comprehensive analysis, 
given the available information regarding the use of the Mad River Slough Channel by special 
status forage fish and the potential attraction of predatory fish to overwater structures such as 
rafts, the Commission is requiring Special Condition 6 to minimize the cumulative effect of the 
proposed clam raft array on special status fish species and water column habitat.  Special 
Condition 6 requires that Coast install all proposed new clam rafts to the north of its 10 existing 
rafts.  This modification to the project would provide a greater separation between the array of 
clam cultivation rafts that Taylor Mariculture maintains in the Mad River Slough Channel and 
those proposed by Coast.  Special Condition 6 would increase the separation distance between 
both sets of rafts by 1000 feet, potentially interfering with the ability of both arrays to function as 
a larger alongshore line of overwater structures and thus reducing any adverse effect that the 
cumulative array may have in terms of impeding migratory salmon smolts or aggregating 
predators. 
 
In addition, the Commission also requires in Special Condition 5 that Coast develop and submit 
a Juvenile Salmon and Longfin Smelt Predation Assessment Plan to the Executive Director for 
review and approval.  This plan is required to include the use of both passive and active sampling 
techniques aimed at determining the number and species of fish that may be aggregating below 
the existing and proposed arrays of clam cultivation rafts.  These techniques would include a 

16 



E-02-005-A2 (Coast Seafoods Company) 

combination of hook and line sampling and either acoustic imaging, video, or diver surveys 
(given the limited water clarity, diver or video surveys would only be used if they are first shown 
to be capable of effectively observing fish under typical conditions).  In addition, the plan would 
include the use of stomach content analyses for fish captured during hook and line sampling in 
order to further establish the list of fish species known to prey on juvenile salmon or longfin 
smelt.  Overall, the plan would be adapted from the protocol and techniques developed and 
discussed in the Pacific Northwest National Laboratory’s Field Protocol for Assessment of 
Predation Risk to Juvenile Salmonids (Exhibit 4).  If, upon review of the results of the 
assessment plan, the Executive Director determines that significant numbers of fish species 
known to prey on juvenile salmon or longfin smelt are consistently present below the clam rafts, 
the Commission also requires in Special Condition 5 that Coast submit an application for permit 
amendment to modify the clam rafts such that attraction of juvenile salmon and longfin smelt 
predators is avoided.  Possible modifications would include the use of passive exclusionary 
devices to keep predatory fish from aggregating below the rafts or temporary removal or 
relocation of the rafts during the seasons of highest juvenile salmon and smelt abundance.         

Marine Mammal and Seabird Use 
Floating structures located close to the water surface, such as docks and rafts, may be colonized 
by seabirds and marine mammals for use as resting areas.  Such use may result in potential 
conflicts between human and wildlife use of the structures and increased incidences and 
opportunities for disturbance, harassment, or injury to marine wildlife.  Disturbance to wildlife 
may occur if wildlife use causes damage or property loss and steps are taken to actively deter or 
displace the wildlife such as through the use of noise-makers, lights, or physical herding devices.  
Disturbance may also occur as humans and vessels approach within close proximity of an 
occupied floating structure.  In addition, wildlife may be accidentally injured when using man-
made structures due to entanglement or interactions with sharp materials.   
 
Coast has indicated that pelicans, cormorants, herons, loons, and seagulls have been periodically 
observed roosting on its existing rafts but that no consistent roosting behavior has been observed, 
and marine mammals have not been known to haul out on the structures.  In addition to the 10 
rafts operated by Coast, Taylor Mariculture also operates several similar clam cultivation rafts in 
the Mad River Slough Channel.  California Department of Fish and Game staff and Coast 
employees have observed large numbers of roosting California brown pelicans on these rafts.  
The presence of these birds on the Taylor Mariculture rafts was also confirmed by the 
Commission staff on a June 15, 2012, site visit.  While the design and materials used for the 
Taylor Mariculture rafts differs somewhat from the existing and proposed Coast rafts, the 
observed presence of seabirds on both sets of rafts and the high numbers of pelicans that make 
use of the Taylor rafts – located approximately 1500 feet from the proposed site of the 
southernmost array of Coast rafts – suggests that colonization of the proposed rafts by seabirds 
may occur. 
 
In addition, although marine mammals have also not been known to haul-out on the Taylor 
Mariculture rafts, both the existing Taylor Mariculture and Coast rafts are located near a low tide 
harbor seal haul-out site (see Exhibit 1) observed by the Commission staff on June 15, 2012.  
The proposed location of the southern array of 10 rafts would bring the clam rafts to within 
approximately 1100 feet of this haul-out site and provide a potential alternate haul-out site during 
times when the tide may preclude their use of the sandbar haul-out site.  The proximity of the 
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proposed clam rafts to a harbor seal haul-out site suggests that future colonization of the 
proposed clam rafts by marine mammals may also occur. 
 
In the case of marine mammal or seabird use of the proposed clam rafts, Coast has specified that 
it is its policy to not harm, harass, or injure marine wildlife.  However, such affects on marine 
wildlife may be unintentional consequences of these animals using the rafts (entanglement or 
injury on the metal structure), attempting to prey on cultured shellfish on the rafts, or necessary 
deterrence activities that may be carried out in order to prevent property loss or damage.  In 
addition to these direct effects, colonization of the proposed clam rafts by marine mammals or 
seabirds (both of which may prey on special status fish species such as longfin smelt and salmon 
that are known to be present in the project area) may have adverse indirect effects by augmenting 
the local abundance of predators and thereby increasing salmon and smelt predation.  Longfin 
smelt, in particular, are known to be eaten by a variety of predatory fishes, birds and marine 
mammals and are considered to be a major prey of harbor seals (Phoca vitulina) in the Columbia 
River (Emmett et al. 1991).  To address these potential adverse impacts, the Commission is 
requiring Coast in Special Condition 8 to report to the Executive Director if any marine 
mammals or more than five seabirds at any one time use its clam cultivation rafts.  Special 
Condition 8 also requires that Coast submit for Executive Director review and approval a plan 
for the installation of passive marine mammal and/or seabird exclusion devices on the clam rafts 
within 30 days of the submittal of such a report.  To further reduce the potential colonization of 
the proposed rafts by marine mammals, the Commission also includes Special Condition 6 
which requires Coast to install all 20 rafts to the north of the existing array of 10 rafts.  This 
would ensure that none of the proposed rafts would be installed closer to the harbor seal haul-out 
area than the existing rafts and additionally reduce potential sources of disturbance to these seals 
that may result from noise and boat activity generated during harvest and maintenance operations 
on the proposed clam raft array.   

Maintenance and Cleaning Water Intakes 
The removal of seawater through intake structures is known to result in the impingement and 
entrainment of marine life.  The type and quantity of marine life that may be adversely affected 
in this way is related to the size and velocity of the intake structures.  Larger, high-velocity 
structures can cause the impingement and entrainment of larger organisms that can include adult 
fish while smaller low-velocity structures can typically only impinge and entrain smaller larval 
and juvenile organisms.  While impingement (capture of fish and marine organisms against an 
intake screen due to suction) can often result in the injury or mortality of the affected organism, 
adverse effects of entrainment (capture of fish and marine organisms in the intake stream) vary 
based on the type of intake system (configuration of pipes, pressure changes, temperatures) and 
ultimate use of the entrained water.   
 
As part of its maintenance operations, Coast carries out a variety of washing and cleaning 
activities including the rinsing of the clam seed and cultivation trays as well as the well 
structures in which the trays are housed.  Rinsing of the clams and cultivation trays would occur 
on a daily basis in order to remove any accumulated sediment or non-target organisms that may 
also be growing on the cultivation trays.  Such non-target organisms may include native and non-
native algae, bryozoans, hydroids, tunicates, sponges, amphipods, and mysid shrimp that are 
present in Arcata Bay as adults and larvae.  Coast proposes to use both a hose and pressure 
washer for these daily cleaning activities.  Coast proposes to use Arcata Bay as a water source 
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for these activities and initially proposed to use a coarsely screened intake system on its 
maintenance vessel with an intake capacity of 160 gallons per minute and a velocity of 12 to 16 
feet per second.  Coast proposes to use this system to collect approximately 10 million gallons of 
bay water per year for maintenance washing activities.   
 
However, in response to concerns raised by California Department of Fish and Game (DFG) 
staff regarding impingement of listed species such as longfin smelt and juvenile salmon as well 
as inconsistencies between the design of this intake system and DFG intake standards, Coast has 
committed to use intakes designed according to National Marine Fisheries Service and DFG 
requirements as protective of fish – in other words, with intake velocities not to exceed 0.33 feet 
per second and 3/32 inch mesh screening.  The Commission has previously found these 
standards to reduce the potential impingement and entrainment of juvenile and adult fish because 
an intake velocity of 0.33 feet per second is not be likely to exceed a fish’s swimming ability and 
most juvenile and adult fish exceed 3/32 inch in size.  Special Condition 9 requires that the 
seawater intake velocity for Coast’s maintenance and cleaning wash system not exceed 0.33 feet 
per second and that the screen openings for the intake point screen remain no larger than 3/32 
inch.         

Conclusion 
Although the Commission finds that the proposed project has the potential to adversely impact 
marine resources and the biological productivity of coastal waters, with implementation of 
Special Condition Nos. 5 through 9, the project is expected to be carried out in a manner in 
which marine resources are maintained, species of special biological significance are given 
special protection, the biological productivity of coastal waters is sustained, and healthy 
populations of all species of marine organisms will be maintained.  In addition, the proposed 
project, as conditioned, is expected to maintain the biological productivity of coastal waters 
appropriate to maintain optimum populations of marine organisms.  The Commission therefore 
finds that the proposed project, as conditioned, is consistent with the marine resource sections 
(Sections 30230 and 30231) of the Coastal Act. 
 
E.  ACCESS AND RECREATION 

Section 30210 of the Coastal Act states: 

In carrying out the requirement of Section 4 of Article X of the California Constitution, 
maximum access, which shall be conspicuously posted, and recreational opportunities shall 
be provided for all the people consistent with public safety needs and the need to protect 
public rights, rights of private property owners, and natural resource areas from overuse. 

Section 30211 of the Coastal Act states: 

Development shall not interfere with the public's right of access to the sea where acquired 
through use or legislative authorization, including, but not limited to, the use of dry sand 
and rocky coastal beaches to the first line of terrestrial vegetation. 

Section 30220 of the Coast Act states: 

Coastal areas suited for water-oriented recreational activities that cannot readily be 
provided at inland water areas shall be protected for such uses. 
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The proposed project has the potential to affect public access and recreation by precluding 
recreational activities in areas where the proposed clam cultivation rafts would be located.  
 
Recreation activities in and around Arcata Bay include boating, paddling (e.g., kayaks and 
canoes), fishing, clamming, birdwatching and nature enjoyment, walking and hiking, beach play, 
and enjoyment of scenic views.  Hunting is allowed at several locations, including the State-
managed area at Fay Slough Wildlife Area.  Portions of the US Fish and Wildlife Service Jacoby 
Creek and Eureka Slough units are open during the State waterfowl hunting season; these 
locations are designated for boat access only.  Boating in Arcata Bay is somewhat limited 
because of the shallow water and tidal conditions; popular areas include the Mad River Slough 
area, with (“unofficial”) access from the Highway 255 bridge and other locations. 
 
The proposed clam raft array would be installed in line with the existing array and would be 
within a portion of the Mad River Slough Channel that is approximately 600 feet wide.  The 
clam raft array would be parallel to shore and would be limited to between 12 and 20 feet wide 
along the western edge of the channel.  Although the raft array would extend for approximately 
3200 feet along shore, the size of the channel in this area provides adequate access opportunities 
for recreational boating.  Coast’s proposed operations would not affect public access to the 
water. 
 
For these reasons, the Commission finds that the proposed project is consistent with the public 
access and recreation policies (Sections 30210, 30211, and 30220) of the Coastal Act. 
 
F. VISUAL RESOURCES 
 
Section 30251 of the Coast Act states: 

The scenic and visual qualities of coastal areas shall be considered and protected as a 
resource of public importance.  Permitted development shall be sited and designed to 
protect views to and along the ocean and scenic coastal areas, to minimize the alteration of 
natural land forms, to be visually compatible with the character of surrounding areas, and, 
where feasible, to restore and enhance visual quality in visually degraded areas.  New 
development in highly scenic areas such as those designated in the California Coastline 
Preservation and Recreation Plan prepared by the Department of Parks and Recreation and 
by local government shall be subordinate to the character of its setting.   

Because of the low profile of the rafts in the water, and their proposed location offshore, the 
proposed raft arrays would not be visible from most public vantage points around the shores of 
Humboldt Bay.  However, the clam rafts would be visible from Highway 255 along a portion of 
the Samoa Bridge, the bridge that spans Humboldt Bay between Eureka and the Samoa 
Peninsula.  The existing rafts are located approximately 3000 feet from the bridge and, as shown 
in Exhibit 4, appear quite small.  While the 20 proposed rafts would increase the visual footprint 
of the total clam seed nursery, Special Condition 6 would require the 20 proposed rafts to be 
installed to the north of the existing rafts, making them appear even smaller due to their greater 
distance from the bridge.   
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Therefore, the Commission finds that the proposed development is consistent with Section 30251 
of the Coastal Act, as the clam cultivation rafts will avoid significant adverse impacts on visual 
resources. 
  
G. CALIFORNIA ENVIRONMENTAL QUALITY ACT 
On February 9, 2012, the Humboldt Bay Harbor, Recreation, and Conservation District certified 
a Mitigated Negative Declaration for Coast’s installation and operation of 20 new clam 
cultivation rafts in the Mad River Slough Channel portion of Arcata Bay.  In addition, Section 
13096 of the Commission’s administrative regulations requires Commission approval of coastal 
development permit applications to be supported by a finding showing the application, as 
modified by any conditions of approval, to be consistent with any applicable requirements of the 
California Environmental Quality Act (“CEQA”).  Section 21080.5(d)(2)(A) of CEQA prohibits 
approval of a proposed development if there are feasible alternatives or feasible mitigation 
measures available that would substantially lessen any significant impacts that the activity may 
have on the environment.  The project as conditioned herein incorporates measures necessary to 
avoid any significant environmental effects under the Coastal Act, and there are no less 
environmentally damaging feasible alternatives or mitigation measures.  Therefore, the proposed 
project is consistent with CEQA. 
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Eldridge, M.B. and C.F. Bryan. 1972. Larval fish survey of Humboldt Bay, California. NOAA 
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Exhibit 1 – Project Location  
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Exhibit 2 – Clam Cultivation Raft Design 
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Exhibit 3 - Mooring System Diagram 
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Exhibit 4 - Pacific Northwest National Laboratory’s Field Protocol for Assessment of Predation   
Risk to Juvenile Salmonids 
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