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INTRODUCTION 
 
 
This document contains a biological opinion (Opinion) that was prepared by National Marine 
Fisheries Service (NMFS) in accordance with section 7(b) of the Endangered Species Act of 
1973, as amended (16 U.S.C. 1531, et seq.), and implementing regulations at 50 CFR 402.1 It 
also contains essential fish habitat (EFH) conservation recommendations prepared by NMFS in 
accordance with section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA) (16 U.S.C. 1801, et seq.) and implementing regulations at 50 CFR 600. 
The Opinion and EFH conservation recommendations are both in compliance with section 515 of 
the Treasury and General Government Appropriations Act of 2001 (Data Quality Act) (44 U.S.C. 
3504 (d)(1) and 3516), and underwent pre-dissemination review. The record for this consultation 
is on file at the Oregon State Habitat Office in Portland, Oregon.  
 
Background and Consultation History 
 
NMFS has been engaged with the Port of Newport (applicant), U.S. Army Corps of Engineers 
(Corps), National Oceanic Atmospheric Administration (NOAA) Marine Operation Center - 
Pacific (MOC-P), and the State of Oregon since the Port of Newport was awarded a lease for the 
construction of the new homeport for the MOC-P facility on August 7, 2009. Formal discussions 
on the project between Federal and state agencies began on August 27, 2009.  
 
On January 15, 2010, NMFS issued a Letter of Concurrence to the Corps for the proposed 
permitting under section 10 of the Rivers and Harbors Act for the Port of Newport to install five 
test piles in Yaquina Bay (refer to NMFS No.: 2010/00015). The purpose of the Test Pile 
Program was to determine which of three pile types were best suited for the wharf and access 
piers of the MOC-P facility. The Test Pile Program also provided information on the likely 
suspended sediment plumes from installing the piles and on the effectiveness of sound 
attenuation devices. 
 
On June 21, 2010, NMFS received a letter from the Corps requesting formal consultation 
pursuant to section 7(a)(2) of the ESA, and EFH consultation pursuant to section 305(b)(2) of the 
MSA, for its proposed permitting under section 10 of the Rivers and Harbors Act and section 
404 of the Clean Water Act for the Port of Newport to construct the homeport facilities for the 
NOAA MOC-P in Yaquina Bay, Oregon. The Corps determined the proposed action is likely to 
adversely affect Oregon Coast (OC) coho salmon (Oncorhynchus kisutch), Southern green 
sturgeon (Acipenser medirostris), and Southern Eulachon (Thaleichthys pacificus). The Corps 
also determined the proposed action is likely to adversely affect designated critical habitat for 
OC coho salmon and Southern green sturgeon. NMFS has not proposed critical habitat for 
Eulachon at this time.  
 
The Corps also found that the proposed action may adversely affect EFH for coho and Chinook 
salmon, groundfish, and coastal pelagic species. The Corps did not request consultation for any 
marine mammals or sea turtles.  

                                                 
1 With respect to designated critical habitat, the following analysis relied only on the statutory provisions of the 
ESA, and not on the regulatory definition of “destruction or adverse modification” at 50 CFR 402.02. 
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On October 13, 2010, NMFS received additional information from NOAA MOC-P regarding 
NOAA vessel movements and operating procedures in and out of Yaquina Bay.  
 
On October 19, 2010, NMFS received a letter from NOAA’s Office of Chief Administrative 
Officer and the Office of Marine and Aviation Operations requesting to join the consultation, as 
initiated by the Corps, for their actions related to the location of the MOC-P in Newport.  
 
Description of the Proposed Action 
 
OVERVIEW 
 
The construction of the MOC-P facility includes: 
 
1. The demolition of existing structures (in-water as well as upland structures) 
2. Pile installation 
3. Wharf and access pier construction 
4. Construction of upland facilities 
5. Installation of a corrosion protection system for steel piles 
6. Dredging 
7. Placement of riprap  
 

Upland Facilities. The MOC-P facility will occupy approximately 5.5 acres. The facility 
will be comprised of a two-story administrative office building, a single story warehouse, 
security and hazardous materials buildings, site access roads and walkways, parking areas, open 
areas for staging, a warehouse loading area, and dockside areas for loading the ships. The Port 
began construction for these facilities in the summer of 2010. 
 

In-Water Facilities. The MOC-P wharf will be 1,300 linear feet of large-ship pier 
frontage space. Large ships may range from 215 to 224 feet in length, 43 feet in width (beam) 
and 21 feet (maximum) in draft below waterline. There will also be a small boat dock which will 
be 200 linear feet by 10 feet, for a total useable length of 400 feet. The applicant will construct 
these two docks between October 2010 and April 2011 (Table 1). 
 

NOAA Ships. NOAA’s Office of Marine and Aviation Operations (OMAO) currently 
operates a fleet of 18 research ships nationwide, nine are associated with its Marine Operations 
Center – Atlantic and nine ships are associated with its MOC-P. Of the ships supported by MOC-
P, three are berthed at a home port in Honolulu, Hawaii; two MOC-P ships are home-ported in 
Alaska; and one ship typically berthed in San Diego. MOC-P ships currently home-ported in 
Seattle are NOAA Ships McArthur II, Miller Freeman, and Rainier. OMAO’s newest ship, 
NOAA Ship Bell M Shimada, is expected to be home-ported at MOC-P, increasing the number 
of MOC-P ships to ten. These four ships will be homeported in Newport, with space for an 
additional two ships, as necessary. These ships operate within the northern Pacific Ocean in both 
near shore and deep sea environments.  
 
The MOC-P wharf will accommodate up to six ocean-going ships. It is anticipated a ship will be 
docked for 3 to 5 days, prior to each mission. During the months of November to March (winter 
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in-port) all four of the ships will likely berth in Newport at the same time due to the fact that the 
field season is completed and no projects are conducted. With two visiting ships, it is likely that 
all six berths will be utilized. From March through November, it is likely that only one or two 
berths would be in use at any time.  
 
Table 1. Construction schedule for NOAA MOC-P water-related facilities. 
 

 
 
 
RELEVANT CONSTRUCTION ELEMENTS 
 

Removal of Existing Structures. The applicant will remove the existing timber water 
intake pier, Port dock 2, an abandoned fish hatchery structure, four 16-pile dolphins, a 
navigational marker, and existing riprap (Figure 1). In total, the applicant will remove 182 
creosote-treated timber piles and three steel piles prior to constructing the MOC-P wharf and 
access piers. All material removed for this project will be stored at an upland location for 
recycling or for the applicant's future use.  
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Figure 1. An aerial view of the proposed project site which highlights the existing structures 

that the applicant will remove. 
 
 

Water Intake Pier. The existing timber water intake pier (Figure 2) is supported by 
fourteen creosote-treated wooden piles, as well as three 15- by 15-inch steel “H” piles that are 
connected to a wooden header at the end of the pier. The piles are approximately 40 feet long, 
and driven to a depth of approximately 15 feet.  
 

 
 
Figure 2. Existing timber water intake pier. 
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Between November 1 and February 15 the applicant proposes to: 
 
 Remove four 12-inch high-density polyethylene (HDPE) intake suction pipes. The pipes 

are 96 feet long, and are submerged approximately 24 feet below the deck of the intake 
pier. Most of the pipes are submerged under water during high tides. A portion of the 
pipes are buried below the substrate. Based on as-built drawings, approximately 1.7 cubic 
yards of pipe is buried under the substrate, and 0.8 cubic yards are in the water column.  

 Remove the four concrete anchors associated with each intake pipe. The anchors are 
located both above and below the substrate. Approximately 0.4 cubic yards of the 
anchors are buried under the substrate and 0.2 cubic yards are in the water column. 

 Remove two concrete header panels, located between the steel H piles. 
 Use a vibratory extractor equipped with a hydraulic pile clamp to remove the steel piles. 
 Use an excavator and/or backhoe to remove the intake pipes and their concrete anchors, 

down to low water. A jackhammer may be used to break up the concrete anchors if 
necessary.  

 Use a barge-mounted crane to remove the intake pipes and header panels that are present 
waterward of low water. 
 

Prior to November 1, the applicant proposes to:  
 
 Remove all conduits, cables, hoses and equipment from the pier. 
 Remove the access pier which is an over-water structure in 20-foot sections, using a 

crane located on the landward side of the pier. 
 

Port Dock 2.The existing timber Port dock 2 is supported by 104, 14-foot creosote timber 
piles (Figure 3). At the shoreline, the pier is connected to a timber bulkhead retaining wall that is 
tied back with either an anchoring or dead man system. Large riprap has been placed in front of 
this bulkhead to control erosion and washout. In several locations, new piles have been placed 
adjacent to the original piles during a pier overhaul. Additional piles, including some fender 
piles, have been driven outside of the structural-support pile system. The piles are 14 inches in 
diameter. Approximately half of the piles are 40- feet long, and the other half are 60 feet long, as 
the pier progresses into deeper water. Piles are driven to a minimum of 15 feet. 
The applicant proposes to:  
 
 Remove all conduits, piping, hoses, buildings and equipment above elevation 11.5 prior 

to November 1.  
 Remove the railing and decking structure are over-water structures prior to November 1 

in 20- or 30-foot sections, using a crane located on the landward side of the dock, or a 
barge, as necessary. 

 Remove existing piles with a vibratory pile extractor equipped with a hydraulic pile 
clamp. 
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Figure 3. Existing timber pile pier 
 
 

Mooring Dolphins. The applicant proposes to remove 4 creosote timber dolphins 
comprised of 16 creosote, 14-inch diameter wooden piles. The applicant will use a vibratory pile 
extractor equipped with a hydraulic pile clamp located on a barge. 
 

Navigational Marker 10. The applicant proposes to relocate navigational marker #10 to 
the new wharf. The applicant would use a vibratory extractor pile clamp to remove the 
navigational marker.  

 
Concrete Fish Ladder. The abandoned concrete fish ladder is approximately 400 square 

feet in size. The applicant proposes to: 
 

 Remove the fish ladder using a crawler excavator to knock over the concrete walls of the 
structure.  

 Use a jackhammer to break up the walls and bottom of the structure into large pieces to 
then be hauled to an upland location. 

 Process the concrete to remove the steel in order to crush the concrete and use it for base 
rock fill for upland construction.  
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Dredging, Excavation, and Disposal of Dredge Spoils. 
 

Dredging. The applicant proposes to:  
 

 Remove approximately 54,050 cubic yards of material from a 5.25 acre area.  
 Use a cutterhead hydraulic dredge for material below elevation 0.0.  
 Use a pipeline placed on the bottom of Yaquina Bay to pump the sediment and water to 

the dredge disposal area at McLean Point. 
 Conduct dredging during the months of November and December. 
 
The cutterhead dredge will be mounted on a barge using a crane, and then towed into place 
above the area to be dredged. Spud piles will be required for stabilization of the barge, and to 
keep the barge in place. Prior to dredging, a 24- to 36-inch HDPE pipe will be welded together in 
500-foot sections on the uplands. The pipe will be pulled into the water, at which point it will 
float. One end of the pipe then will be towed to the dredge barge. Using a second barge, the other 
end of the pipe will be towed across the Bay, to McLean Point. Once dredging starts, the weight 
of water and dredged material will cause the pipe to sink to the bottom of the Bay. Once on the 
Bay bottom, anchor blocks may be placed on the pipe to keep the tide from displacing the pipe.  
 
Maintenance of the dredge pipe will not be required during dredging operations. The applicant 
will continuously monitor the discharge pressure of the pipe. If the pipe breaks, dredging will 
stop immediately. The pipe would then be pulled up from the bottom of the Bay, and rewelded at 
the break point. Dredging activities will then resume. 
 
Due to the length of the pipe, the applicant will place a booster pump at the midway point 
between the dredge area and McLean Point. The booster pump will be located on a barge, and 
will be used to augment the pump located at the dredging area. A curtain boom will be placed 
around the booster pump during operation and refueling activities. The booster pump will 
operate the same hours as the dredge pump. 
 
Once dredging is complete, the applicant would disconnect the dredge from the pump, and from 
the discharge stations. The pipe will then be pulled from the water, saw cut into small sections, 
and loaded onto semi-trailers for disposal. 
 

Excavation. The applicant would excavate material above 0.0 feet mean lower low water 
(MLLW) using a land-based excavator. The land-based excavator will operate above the high 
tide mark (HTM), reaching out as far as possible to excavate material from its position above the 
HTM. However, the northern-most area to be excavated for the small boat dock will require the 
excavator to be out on the mud flat. The crane will be on the mud flat only during low tide, and 
the mudflat that the equipment will be placed on is in an area that is to be excavated. The crane 
will not be able to place excavated spoils directly on to trucks, due to the distance from the 
mudflat to the upland area. As such, the crane will place the excavated spoils onto the mudflat in 
an area that will be excavated, where a second crane will immediately scoop the newly excavated 
material from the mud flat and onto the dredge spoils truck. Excavation operations are expected 
to begin at 6:00 a.m. and continue until 10 p.m. 
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Dredging/excavation disposal. The applicant conducted sediment characterization 
analysis of the proposed dredge area in Fall 2009 and Winter 2010. Sediment characterization 
report was submitted to the Corps in September 2009, and additional cores were taken in 
February 2010.  
 
The applicant would dispose of all dredged or excavated material in an upland location at 
McLean Point. Dredged material will be piped (via suction) and excavated material will be 
placed in trucks and driven to McLean Point. The McLean Point dredge disposal area is currently 
leased to the Port, for the purposes of dredge disposal. 
 
An existing rusted 24-inch diameter culvert will be replaced at the southeastern end of the dredge 
disposal site at McLean Point. The new culvert will be 24 inches in diameter, and comprised of 
HDPE. The new culvert will be partially located below the HTM and will match existing grades 
and slope. The existing drainage ditch drains water from the county road to the north. The ditch 
will be used for dredge return water only. No additional future use is proposed.  
 

Riprap. The applicant proposes to:  
 

 Remove 1,750 cubic yards of riprap along the shoreline (0.43 acres) that is within the 
dredge prism using a crane, and store it in an upland location.  

 Use the stored riprap for stabilization of the dredged areas.  
 Use the riprap to protect cut and fill slopes steeper than 5H:1V within the zone of tidal 

fluctuation and wave action.  
 Place a 1-foot thick filter blanket under a 2-foot thick layer of Class II riprap  
 Place approximately 2,700 cubic yards of riprap within 0.52 acre.  

o place riprap above elevation -6 North American Vertical Datum (NAVD) using a 
land-based excavator above located upland 

o place riprap below elevation -6 NAVD using a crane-mounted clamshell. The 
crane will be mounted on a barge, and will place the riprap at the required depths. 
Only the clamshell bucket will enter the water 

 
Construction of Wharf, Access Piers, and Small Boat Dock. The MOC-P in-water 

facilities would include: 
 
 Two piers and one main wharf. 
 The main wharf will serve NOAA’s large ships and will be constructed of precast 

concrete planks, with a concrete topping slab to provide a solid, homogenous surface that 
will be served by two 35-foot wide access ramps. It will be 1,300 feet long and cover 
64,000 square feet wharf. It will be connected to land by two access piers.  

 The east pier will be 233 feet long  
 The west pier will be 245 feet long.  
 The wharf and piers will have an elevation of approximately 16.5 feet above mean lower 

low water (MLLW).  
 The wharf and piers will be comprised of a cast in place reinforced concrete slab, over 

precast concrete deck planks. The structure will be supported on precast concrete pile 
caps supported by 36-inch diameter steel pipe piles. There will be three piles at each bent, 
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with bents spaced 40 feet apart along both the main wharf and the access piers. A fender 
system comprised of 18-inch diameter steel pipe piles spaced 10 feet apart are provided 
along the wharf. 

 The small boat dock will be 10 feet by 200 feet, and will be comprised of fiberglass 
grating supported by steel pipe piles. The dock will be connected to the east approach 
pier with an aluminum gangway approximately 4 to 5 feet wide.  

 Utilities serving the west pier would include electricity, water, steam, sewer, fire 
protection and communications. A generator will provide emergency power to specific 
systems in the buildings and to the main pier. 
 

Construction sequencing of the wharf and piers is as follows: 
 Installation of the steel pipe piles, small boat dock piles, and fender piles.  
 Once piles are installed, the precast pile caps will be lifted into place at each bent. The 

bent caps will be connected to the piles with welded connection plates and grouted 
reinforcing steel. 

 Following the installation of the bents, the deck planks and bull rail sections will be lifted 
into place and connected to the caps.  

 The deck slab will then be poured and cured.  
 The utility systems are then installed. Once all utilities have been routed, utility stations, 

transformers, lights, and all other operational systems are fitted and completed.  
 The small boat dock and gangway will also be put into place along with all necessary 

systems. 
 

Piles. The wharf and access piers will be supported by a total of 331 piles, as described 
below:  
 
 The main wharf will be supported by 149, 36-inch diameter steel pipe piles with a lower 

24-inch diameter steel pipe pile below ground.  
 A total of 163, 18-inch fender piles will be installed along the edges of the wharf.  
 Two 36-inch diameter rolling fender piles will be located at the east end of the wharf and 

three 36-inch diameter dolphin piles will be located between the small boat dock and the 
east end of the wharf.  

 The small boat dock will be supported on 12 to 14, 24-inch diameter piles. The two piles 
that support the aluminum gangway will be 18-inch diameter.  

 The applicant will jet and vibrate the piles into the substrate, with final placement by 
impact hammer, as necessary. 

 Five piles were installed during the Oregon Department of Fish and Wildlife (ODFW)’s 
recommended in-water work window (IWW) in 2009-2010 for the Test Pile Program. 
Two of these piles will be replaced during the 2010-2011 IWW. As such, the total 
number of piles to be installed during the 2010-2011 IWW is 328. 

 
Cathodic Protection. All steel piles on the wharf and piers will be protected from 

corrosion using an impressed current cathodic protection system. Impressed current cathodic 
protection is a form of cathodic protection that does not use a sacrificial anode, but instead uses 
high silicon cast iron, graphite, mixed metal oxide, platinum or niobium anodes connected to a 
direct current (DC) power source. The DC power provides similar corrosion protection 
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(“electrochemical potential”) as a sacrificial anode, but because of this power input, the anode is 
not consumed. In this case, the anodes proposed for the new wharf are coated with a ceramic 
material (“mixed metal oxide”) and will not appreciably be consumed over the life of the wharf.  
 

Stormwater and Wastewater Management. 
 

Stormwater. The proposed stormwater treatment system for the MOC-P facility will 
consist of two separate drainage systems: the upland system and the pier system. Stormwater 
generated from the wharf and access piers will be treated using Contech® StormFilters®. 
Stormwater generated at the upland facility will be treated through a combination of Contech® 
StormFilters® and vegetated infiltration basins. All stormwater generated at the MOC-P would 
be treated in accordance with current Oregon Department of Environmental Quality regulations 
and would meet the Leadership in Energy and Environmental Design (LEED) silver rating from 
the U.S. Green Building Council. In general, the stormwater treatment system will use a 
cartridge filtration system and/or infiltration to reduce the concentrations of hydrocarbons, 
dissolved metals, and nutrients that may be in the runoff. A detailed stormwater plan is located in 
Appendix E of the Joint Permit Application submitted to the Corps.  
 
The Port used the methodology of the DEQ-approved stormwater manual to calculate the water 
quality storm event. The Rationale method with a storm intensity of 0.25 inches per hour was 
used to size the flow-based Contech Stormfilter treatment facilities. The Santa Barbara Urban 
Hydrograph method with a 24-hour, 1.6-inch storm was used to size volume-based treatment 
facilities such as the vegetated infiltration basins.  
 
Wharf and Access Piers. The wharf and access piers will be configured into multiple drainage 
basins, each graded to direct stormwater runoff into a Contech© stormwater filter catch basin 
located at regular intervals along the pier. These basins will use media-filled cartridges to trap 
sediment, oil and grease, hydrocarbons, and metals. The applicant used the methodology of the 
City of Portland stormwater manual of treating 90% of the average annual runoff. This 
methodology and the historic rainfall data for Newport was used to determined the rainfall 
intensity that accounts for 90% of the storm events, which is 0.25 inches per hour. The filters are 
also designed to convey the 10-year storm event (2.7 inches per hour) through the internal by-
pass system. After treatment through the Contech® StormFilters®, stormwater will be 
discharged into Yaquina Bay. An isolation valve will be installed on the outlet pipe to allow for 
containment of any possible contaminant spills or leaks.  
 
Upland Facility. The applicant will treat the stormwater generated at the MOC-P upland facility 
with a combination of vegetated infiltration basins or Contech® StormFilters®. The applicant is 
using filters where space is not available for vegetated infiltration basins. Runoff from all areas 
except the roof and portions of the southern parting lot will be treated via filters. In areas of the 
upland development where water can be drained to open areas, vegetated infiltration basins 
would be used. The vegetated infiltration basins will consist of shallow depressions with a 
minimum of 18 inches of amended soils. Vegetation will be planted along the sides and bottom 
of the basin. Infiltration basins 4 and 5 are sized to infiltrate the 100-year storm event, and 
infiltration basins 1, 2, 3, 6, 7 and 8 are sized to infiltrate the 10-year storm event (2.7 inches per 
hour). These vegetated basins will be treating runoff from the roof and portions of the southern 
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parking lot. Stormwater flows exceeding these water quality events will enter an internal bypass 
system, and outfall directly into Yaquina Bay.  
 
Operations and Maintenance. The applicant will conduct all operations and maintenance of the 
vegetated infiltration basins and the Contech stormwater catch basins. Per the Operations and 
Maintenance Plan for the Port, the entire system (upland and piers) would be inspected and 
maintained quarterly and within 48 hours after each storm event of 1.0 inches (or more) of rain in 
24 hours.  
 

Wastewater. Wastewater from the NOAA ships will be treated via the City of Newport’s 
wastewater treatment system. Ships will connect to the sanitary sewer line when they come into 
port and wastewater will then be transferred from the ship to the treatment center via 4-inch 
sanitary sewer lines that will be located at each berth. Waste will be transferred, via the pipe, 
from the wharf, across the access piers, and into the existing sanitary sewer main located west of 
the proposed warehouse. 
 
Conservation Measures. 
 
The applicant proposes to implement the following conservation measures: 
 
 The IWW will be completed during the Oregon Department of Fish and Wildlife (ODFW 

recommended IWW period of November 1 – February 15.  
 Prior to demolition activities, a debris boom will be placed around each structure to be 

removed. The debris boom will be cleaned daily at the end of each shift, and as necessary 
throughout removal activities. 

 When removing the 182 creosote-treated timber piles and 3 steel piles, the applicant 
would:  
o Dislodge piles with a vibratory extractor pile clamp.  
o Grip the piles above the water line, and slowly lift them through the water 

column, using a crane located on a barge.  
o Dispose of the piles at an approved upland location.  
o Back-fill the pile holes with clean, native materials.  
o Should a pile be intractable, or break above or below the water surface, the pile 

will be cut off at least 3 feet below the surface of the sediment, and the hole back-
filled with clean, native sediment.  

 Dredging, upland dredge disposal, and nearshore upland construction operations would 
cease under high river flow conditions or storm surges that may result in inundation of 
the project area, except for efforts to avoid or minimize resource damage. If high flows or 
storm surges will affect the barges being used for dredging operations, then dredging will 
cease until conditions are suitable for dredging to resume.  

 Carry out a pollution and erosion control plan which includes:  
o Practices to prevent erosion and sedimentation associated with access roads, 

construction sites, haul roads, equipment and material storage sites, fueling 
operations and staging areas. 

o A description of any hazardous products or materials that will be used, including 
procedures for inventory, storage, handling and monitoring. 
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o A spill containment and control plan with notification procedures, specific clean 
up and disposal instructions for different products, quick response containment 
and clean up measures that will be available on the site, proposed methods for 
disposal of spilled materials, and employee training for spill containment. 

o Inspection of Upland Erosion Controls. During construction, all erosion controls 
will be inspected daily during the rainy season and weekly during the dry season 
to ensure they are working adequately. 
  If inspection shows that the erosion controls are ineffective, work crews 

will be mobilized immediately to make repairs, install replacements or 
install additional controls as necessary. 

 Sediment will be removed from erosion controls once it has reached 1/3 of 
the exposed height of the control. 

o Construction Discharge Water. All discharge water created by construction (e.g., 
concrete washout, pumping for work area isolation, vehicle wash water) will be 
treated as follows: 
 Water quality treatment. Design, build and maintain facilities to collect 

and treat all construction discharge water, using the best available 
technology applicable to site conditions, to remove debris, nutrients, 
sediment, petroleum products, metals and other pollutants likely to be 
present. 

 Return flow. If construction discharge water is released using an outfall or 
diffuser port, velocities will not exceed 4 feet per second, and the 
maximum size of any aperture will not exceed 1 inch. 

o No pollutants such as green concrete, contaminated water, silt, welding slag, 
sandblasting abrasive, or grout cured less than 24 hours will contact any 
waterbody. 

 Pre-construction Activity. Before significant alteration of the project area, the following 
actions will be completed. 
o Marking. The boundaries of clearing limits associated with site access and 

construction will be flagged to prevent ground disturbance of sensitive sites 
beyond the flagged boundary. 

o Emergency erosion controls. The contractor will have the following materials for 
emergency erosion control onsite. 
 A supply of sediment control materials (e.g., silt fence, straw bales). 
 An oil-absorbing floating boom whenever surface water is present. 
 Erosion controls. Erosion controls will be in place and appropriately 

installed until site restoration is complete. 
 Select Heavy Equipment with Care. Use of heavy equipment will be restricted as follows: 

o Choice of equipment. When heavy equipment is used, the equipment will have the 
least adverse effects on the environment (e.g., minimally-sized, rubber-tired). 

o Vehicle staging. Vehicles will be fueled, operated, maintained, and stored as 
follows: 
 Vehicle staging, cleaning, maintenance, refueling, and fuel storage will 

take place in a vehicle staging area away from the Bay. All vehicles will 
be inspected daily for fluid leaks before leaving the vehicle staging area. 
Any leaks detected will be repaired in the vehicle staging area before the 
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vehicle resumes operation. Inspections must be documented in a record 
that is available for review on request by Corps or NMFS. 

o All equipment operated within the Bay will be cleaned before beginning 
operations below the HMT elevation to remove all external oil, grease, dirt and 
mud. 

o Stationary power equipment. Stationary power equipment (e.g., generators, 
cranes) operated within 150 feet of the Bay will be diapered to prevent leaks. 

 Site Preparation. Native materials will be conserved for site restoration. 
 Pile Driving. Pile driving shall occur only during daylight hours with the sun above the 

horizon.  
 Oil Spill Response Plan. In the event of a spill, the following agencies will be contacted 

immediately: U.S. Coast Guard, NMFS, ODFW, Oregon Emergency Response Agency, 
Port of Newport, and NRC Environmental Services Company. 

 Turbidity.  
o Conduct nearshore activities during low tide, when possible. Construction 

activities including rip rap removal and placement, fish ladder and intake structure 
removal, shoreline grading, will be scheduled during low tide to the extent 
possible. During winter months, timing with low tide and the typical work day 
may not coincide. In addition, if the end of the IWW is approaching, work may 
need to occur during a higher tide. Heavy equipment will not be used in the water. 
Heavy equipment will only be on the mudflat during low tide, to excavate a small 
area needed for the small boat dock.  

o Turbidity Monitoring Plan: All practical Best Management Practices (BMPs) 
within the work area will be implemented to minimize turbidity during the in-
water work. Visual monitoring for sediment plumes will occur during pile driving 
and dredging activities.  

o Turbidity monitoring will be conducted and recorded each day that in-water work 
is to be performed. The monitoring will occur during daylight hours using a 
Global Water Instrumentation, Inc., Model WQ770 Turbidity Meter, or approved 
equal, as well as visual monitoring. 

o A representative background sample will be taken every four hours during jetting 
operations at a relatively undisturbed area approximately 1,500 feet upstream 
from the in-water work location to establish background levels for each 
monitoring cycle. Background turbidity, location, date, time, and approximate 
tidal stage will be recorded prior to monitoring at the downstream compliance 
point. 

o Compliance points will be established at approximately 1,500 feet downstream 
from in-water work locations and the turbidity compliance samples will be taken 
at approximately 6 feet below the water line and approximately 6 feet above the 
mud line. The turbidity, location, date, time, and tidal stage will be recorded for 
each sample taken. The exceedances criteria will be as specified in the approved 
Corps in-water work permit. 

o Copies of daily logs for turbidity monitoring will be made available for inspection 
by the Port, NMFS, and Corps. The logs will include background NTUs, 
compliance point NTUs, location, date, time, and tidal stage for each reading. 
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Additionally, a narrative will be prepared discussing all exceedances with 
subsequent monitoring, actions taken, and the effectiveness of the actions. 

 Project Completion. The Port will prepare and submit a project completion report to 
NMFS describing the Port’s success in meeting the conservation measures The content of 
the project completion report will include: 
o Project identification. 

 Project name. 
 Project location by 6th field United States Geological Services (USGS) 

Hydrologic Unit Code (HUC) and by latitude and longitude as determined 
from the appropriate 7-minute USGS quadrangle map. 

 Port’s contact person(s). 
 Starting and ending dates for work completed. 

o Photo documentation. Photos of habitat conditions at the project site before, 
during and after project completion. 
 Include general views and close-ups showing details of the project and 

project area, including pre- and post-construction. 
 Label each photo with date, time, project name, photographer’s name and 

the subject. 
o Other data. The following specific project data will be included in a project 

completion report: 
 A summary of pollution and erosion control inspection results, including a 

description of any erosion control failure, contaminant release, and efforts 
to correct such incidences. 

 Dates work ceased due to high flows. 
 Methods of work area isolation and take minimization. 

o Compliance with the Mitigation Plan. 
o Site Restoration. 

 Finished grade slopes and elevations. 
 Planting composition and density. 
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MITIGATION 
 
The applicant proposes to mitigate for the loss of eelgrass, intertidal habitat, and water column 
habitat at several different locations in the action area (Figure 4). 
 

 
 
Figure 4. Location of the three eelgrass planting areas.  
 
 

Eelgrass Mitigation. The construction of the MOC-P terminal will cause a loss of 0.68 
acres of eelgrass. The loss of eelgrass is from: (1) Dredging of 0.68 acres of intertidal and 
subtidal eelgrass; (2) installation of eight 36-inch diameter piles for the western access pier 
which would cause a loss of 0.009 acres of eelgrass; and (3) shading of 0.02 acres of eelgrass 
from the western access pier. The Port proposes to mitigate for this lost eelgrass by excavating a 
1.88 acre area in Mitigation Area A, 0.10 acres in Mitigation Area B, and 0.06 acres in 
Mitigation Area C. These areas would be planted with eelgrass that was harvested in the summer 
of 2010 so that within 6 years of planting, the total eelgrass density of shoots per square meter 
will be the equal to or more than what was lost from the construction of the terminal.  
 
The Port also is including “enhancement” mitigation in which areas of Mitigation Areas A, B, 
and C are excavated to lower elevations by 2 feet to create a depth sufficient to achieve lower 
intertidal transition and lower intertidal (Figure 5). The enhancement areas contain the non-
native Z. japonica, unvegetated tidal flat and higher stands of annual Z. marina. The intertidal 
areas will be lowered to create conditions more conducive to perennial Z. marina and less 
hospitable to Z. japonica. Z. japonica is a non-native species and one that may be invasive to the 
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degree it may displace Z. marina. Z. japonica has smaller blades and are smaller plants, thus, 
their likely contribution to estuarine habitat functions are less and not as desirable.  
 

 
 
Figure 5. An example of one of the areas that the Port will enhance to create habitat more 

suitable for Z. marina. 
 
 
The applicant proposes to conduct the following mitigation from summer of 2010 through 
summer 2012 (Table 2).  
 
Table 2. The proposed construction and planting schedule for eelgrass mitigation. 

 

Implementation Component Task Timeline 

Construction of Mitigation 
Areas 

Excavate A, B and C. 
In-water work period 

2010 

Survey Conduct as-built survey of all three areas 
Within 60 days of 

grading. 

Transplant eelgrass 

Transplant approximately 8,000 eelgrass plants collected 
during Summer 2010 and transplanted temporarily behind 
the Oregon Coast Aquarium. Collect sod plugs from no 
more than 10% of unimpacted nearshore eelgrass areas in 
front of the MOC-P into Mitigation Areas B and C 

Summer 2011 

Transplant eelgrass (if needed 
to increase cover) 

Transplant as needed additional sod plugs from 
unimpacted nearshore eelgrass areas (less than 10%) or 
from a Sallys Bend donor site 

Summer 2012 

*The monitoring period will extend for 10 years after the planting is completed. If several growing seasons are required to obtain 
sufficient donor materials for transplants, the monitoring period will be extended accordingly. 
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Mitigation Area A. The Port would:  
 Excavate an area of 1.88 acres to sufficient depths (lowest depth of -4 feet NAVD) to 

ensure sufficient tidal exchange and wave action to flush sand, silts and macroalgae out 
of the mitigation area so that a functioning intertidal habitat would occur.  

 Enhance approximately 0.53 acres of nearshore habitat by removing the non-native Z. 
japonica to provide better habitat for the native Z. marina, and ensure that the adjacent 
restoration area will have sufficient flow velocities to flush sediment. 

 Grade the majority of this area to be between 0 feet and -3 feet NAVD (Mean lower low 
water is at -0.74 feet NAVD and subtidal habitat begins at -2.4 feet NAVD).  

 Create a channel flowing through the center of the mitigation area that would be at -4 feet 
NAVD.  

 Create a gravel beach along the south and east edges of the mitigation area to provide 
shoreline stability and to dampen wave breaking at the margins of Mitigation Area A. 
The gravel beach will extend from +3.0 feet NAVD to +4.5 feet NAVD with a flat bench 
11 feet wide at elevation +4.5 created by riprap. The riprap will be covered by 6- inches 
of beach gravel. 

 Start excavation of Mitigation Area A prior to the start of the IWW (November 1), 
however the Port would leave the riprap and existing shoreline in place to ensure there is 
no direct connection to the Bay until November 1.  

 Potentially amend the substrate of the mitigation area prior to the installation of eelgrass. 
The composition of soil materials at the finished grade is not well known, but is expected 
to be fine sand with some intermixed organic matter. If necessary, amendment with a 
small amount of ferric oxide will keep sulfide toxicity within the substrate to a minimum. 

 Plant Mitigation Area A in the summer of 2011 from eelgrass rhizomes already 
transplanted into tidal channels near the Oregon Coast Aquarium during August 2010.  

 
Mitigation Area B. The Port would: 

 Restore 0.10 acres of intertidal unvegetated sand flat by removing the fish ladder and the 
riprap waterward of the fish ladder.  

 Enhance approximately 0.06 acres of intertidal habitat such that the non-native Z. 
japonica is removed and better physical conditions for the native Z. marina are provided. 
by ensuring sufficient flow velocities to flush sediment. 

 
Mitigation Area C. The Port would: 

 Excavate 0.06 acres of upland material with the intention of having a better physical 
environment for eelgrass to establish.  

 Enhance 0.04 acres of eelgrass by excavating waterward of the mitigation area to achieve 
the same goals as described for Mitigation Areas A and B.  

 Excavate to a bed elevation of -2 feet NAVD. 
 

Mitigation Areas B and C. The Port would do the following for both Mitigation Areas B 
and C: 
 Excavate to a depth of -2 foot NAVD to restore and enhance these areas.  
 Excavate from a land-based excavator.  
 Plant the existing eelgrass bed in front of the NOAA MOC-P in the summer of 2011.  
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Eelgrass Planting. Additional planting within the eelgrass beds may need to occur 
during the ten-year monitoring period using eelgrass plants from Sallys Bend. The applicant 
would either use bare-root plants or intact sod plugs transplants from Sallys Bend or the 
nearshore area in front of the MOC-P.  
 

Performance Standards and Success Criteria. To determine the target density of 
eelgrass plants within the mitigation areas, the applicant conducted sampling of the eelgrass beds 
within the nearshore area at the NOAA MOC-P site on July 12 and 13, 2010. The 94 sampling 
sites over the existing eelgrass beds above -2 feet NAVD had an arithmetic mean shoot density 
of 100 shoots per square meter. 
The Port will consider the mitigation areas successful when the there is 0.68 acres of eelgrass 
growing at the same shoot density as the area dredged [(100 shoots/sq meter * 2752 sq meters) = 
275,200 shoots]. The applicant expects to see on average a 150% increase in eelgrass shoots 
every year. As such, the applicant expects to meet success criteria in the sixth year of 
monitoring. 
 

Monitoring and Maintenance. Eelgrass monitoring of the three mitigation areas will be 
conducted each July for 10 years with linear transects extending perpendicular to the shoreline 
across the three mitigation areas. 
 
Monitoring reports will be prepared annually for four years (2011, 2012, 2013, and 2014). Three 
more reports will be written for years 6, 8, and 10 (2016, 2018, and 2020). On-site monitoring 
will include photo documentation at selected locations that will be determined during the first 
monitoring period. 
 

Eelgrass donor beds. The applicant will conduct qualitative monitoring of each donor 
bed for three years after eelgrass has been harvested. As only 10% of each bed (as determined 
from an aerial photograph) will be harvested, and the harvested areas will be no closer than one 
meter, and that regeneration is expected to occur, it is likely that it will be difficult to determine 
exactly where eelgrass has been harvested after the second year. A photographic record will be 
recorded along transects established at each donor site.  
 
The tidal water velocities may be relatively low enough in the upper portion (above +0.5 feet 
NAVD) of Mitigation Area A that non-native Z. japonica may become established. By mid-July, 
when the native eelgrass is easily distinguished from Z. japonica, the non-native eelgrass will be 
removed and placed above the highest tide line (i.e., in a location where it will die).  
 
Within Mitigation A, the applicant will monitor sediment accretion or erosion by placement of a 
sediment marker within each of the monitoring transects. Photographs of each of the monitoring 
quadrats within all three sites will be taken during each of the monitoring periods and used to 
assess the algal cover along each quadrat.  
 

Adaptive Management Strategies. The applicant proposes the following adaptive 
management process for the eelgrass mitigation sites:   

 Monitor. The Port will monitor the transplant sites for two years (July 2011 and July 
2012) before deciding to take any corrective actions.  
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 Coordination. Annual reports will be sent to the agencies and in consultation with NMFS, 
DSL, ODFW, and the Corps, a decision of whether to implement corrective action(s) in 
the third year will be made at the end of September of the second year.  

 During the fifth year of monitoring, the Port will adopt a long term management plan that 
spells out how the mitigation area will be managed after 10 years, how the Port will pay 
for the maintenance, and what exactly will be done. 

 Implement corrective action(s). If monitoring shows that eelgrass is not surviving and 
reaching the performance standard mentioned above, corrective actions could be 
implemented that include recontouring the mitigation areas, which may prolong the 
monitoring period, or changing the method or the timing of eelgrass planting.  

 As recommended in Thom et al. (2008), the Port may consider changing performance 
standards/constructing new mitigation areas – if after implementing all corrective actions 
the mitigation areas are still not meeting success criteria. The Port will investigate 
whether other locations within the Bay could support eelgrass. Alternately, in 
coordination with NMFS, DSL, ODFW, and the Corps, the Port could alter the success 
criteria to match the conditions of the mitigation area.  

 
Unvegetated Intertidal Mitigation. Excavation of Mitigation Area A (as described 

above) is proposed to mitigate for the loss of 0.05 acres of unvegetated tidal flat that will be lost 
because of deepening the area from dredging.  
 

Water Column Mitigation. The proposed action will occupy 1,613 cubic yards of water 
column from the placement of the wharf, the two access piers, the fender piles, and the dolphins 
(as measured from below the highest measured tide). An additional loss of 116 cubic yards of 
water column occurred in January 2010, with the installation of five piles as part of a test pile 
program for the MOC-P (DSL permit #43805-FP, COE permit #2009-627). 
 
The applicant is proposing to restore 1,758 cubic yards of water column to mitigate for these 
losses from the following:  
 
 Removal of two docks (Port dock #2 (also called the crab dock) and an intake dock),  
 Removal of four dolphins and navigation marker#10.  
 Removal of the piles associated with these structures totals 366 cubic yards of the water 

column. 
 Removal of the concrete hulled ship SS C.W. Pasley (Pasley) during the renovation of the 

International Terminal. The removal of the Pasley will restore a total of 18,400 cubic 
yards of water column habitat to Yaquina Bay. The renovation of the International 
Terminal is scheduled to start in the 2010 in-water work period, with the removal of the 
ship in 2011. The International Terminal is located on the north side of the Bay and is 
owned and operated by the applicant. 

 
VESSELS 
 

Vessel Movement. Currently, NOAA’s Pacific Fleet operates throughout the Pacific, 
north to Alaska and south to Mexico and beyond. Operating schedules and areas for the Pacific 
Fleet ships vary from year to year, and the final schedule is not determined until one year prior to 
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sailing. Under current operating procedures, ships in transit to destinations north of Washington 
and south of California generally travel 50 to 80 NM from shore. The area of operation of ships 
off the coast from California to Washington ranges from 2 to 200 NM from shore, depending on 
the nature of the mission. The operating area of the Pacific Fleet will not change with the move 
of the MOC-P from Seattle to Newport; the only change will be that after the move, Pacific Fleet 
ships will make 15 to 20 round trips per year (30 to 40 trips in total per year) into and out of 
Yaquina Bay. Currently, NOAA ships do not enter Yaquina Bay on a regular basis. Therefore, 
the analysis of effects will only include the area where ships do not currently operate, i.e., the 
area between the proposed MOC-P facility and the limits of the current operation area (2 NM 
offshore). Once the vessels are beyond 2 NM, they are within the coast shipping lanes and will 
proceed as planned to their destination.  
 
NOAA ship captains follow standard operating procedures to take all ships on a direct line of 
approach during all entries and departures to and from port, including NOAA ships bound for the 
MOC-P in Newport. Upon entrance and departure from the MOC-P in Newport, NOAA captains 
will steer their ships along a direct line of approach between the Yaquina Bay breakwater and the 
Sea Buoy (“Y” Buoy), a distance approximately 2 NM from the entrance to Yaquina Bay (Figure 
6). The crew on NOAA ships maintain vigilant lookout watches during harbor approaches to 
monitor for all potential collision hazards, including whales and other marine life. Vessels are 
operated to maintain an appropriate approach speed in order to minimize collision danger. In 
general, vessels will maintain a speed no greater than 10 knots, based on existing conditions.  
 

 
 
Figure 6. Vessel approach intended by NOAA ships accessing the MOC-P between “Y 

Buoy” and the entrance of Yaquina Bay. 
 
 



 

-21- 

INTERRELATED/INTERDEPENDENT ACTIONS 
 
NMFS has identified two activities that are considered interrelated or interdependent and will be 
included in the analysis of the effects of the action. Interrelated actions are those that are part of a 
larger action and depend on the larger action for their justification; interdependent actions are 
those that have no independent utility apart from the action under consideration (50 CFR 
402.02). The two activities are maintenance dredging and the City of Newport transportation 
improvement plan.  
 

Maintenance Dredging. The Port will conduct maintenance dredging intermittently 
throughout the operational life of the facility. Based on hydrodynamic modeling conducted by 
the Port, deposition in the turning basin is expected to occur at 0.3 to 0.5 feet per year. Using a 
design sedimentation rate of 0.4 feet per year, Coast and Harbor Engineering (CHE) estimated 
that maintenance dredging 30,000 to 40,000 cubic yards of material would be required every 10 
to 15 years. Sedimentation rates and maintenance dredging requirements would likely be reduced 
over time, however, due to natural stabilization and adjustment processes.  
 

Transportation Improvements. The City of Newport will upgrade its South Beach 
Peninsula Transportation Improvement Plan (SBPTIP). This is an interrelated action. Although 
this plan is not specific to the construction of the MOC-P, it is a broad approach to improving 
vehicle and pedestrian traffic to the entire South Beach area due to current and anticipated 
growth, which includes the MOC-P and development because of the Oregon Coast Community 
College. The SBPTIP will not require the construction of new streets; however, upgrades to 
existing streets and intersections will occur.  
 
 
NMFS relied on the foregoing description of the proposed action, including all features identified 
to reduce adverse effects, to complete this consultation. To ensure that this biological opinion 
remains valid, NMFS requests that the action agency or applicant keep NMFS informed of any 
changes to the proposed action. 
 
Action Area 
 
Action area means all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action (50 CFR 402.02). For this consultation, the 
action area encompasses activities associated with construction and operation, and the 
interrelated/interdependent activities discussed above.  
 
Considering the construction, operation, and interrelated/interdependent activities described 
above, the action area consists of areas around the terminal site, McLean Point, a strip of area 
connecting these two locations, South Beach marina area where proposed transportation 
upgrades would occur, and the channel of Yaquina Bay extending from the MOC-P terminal to 
the jetties and further in a direct line of approach between the “Y-Buoy” and the Yaquina Bay 
breakwater, a distance of approximately a 2 nautical mile radius extending from the Yaquina Bay 
jetties (Figure 7).  
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Figure 7. Action area for the proposed action which includes areas offshore for vessel 

traffic, transportation upgrades in the South Beach area, the upland and in-water 
terminal construction, extent of elevated sound levels from pile driving, and 
dredge material disposal location.  

 
 
The action area within Yaquina Bay is within the 6th field HUC 171002040303. The extent of the 
area around the terminal was determined based on estimates of the distance which elevated 
sound levels would occur during pile driving, approximately 708 feet. 
 
The action area is within the range of fourteen ESA-listed species considered in this Opinion and 
includes designated critical habitat for Oregon Coast (OC) coho salmon and designated critical 
habitat for southern green sturgeon (Table 3).  
 
The NMFS determined that the proposed action is not likely to adversely affect (NLAA) listed 
southern eulachon, marine mammals and sea turtles as well as proposed critical habitat for 
leatherback turtles. The NLAA determinations were prepared by NMFS pursuant to section 
7(a)(2) of the ESA, implementing regulations at 50 CFR 402 and agency guidance for 
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preparation of letters of concurrence.2 These determinations and supporting information for each  
species can be found in the section below titled “Not Likely to Adversely Affect 
Determinations.”  
 
OC coho salmon use the action area as rearing habitat by juveniles including smoltification and 
as a migration corridor for juveniles and adults. Adult and subadult southern green sturgeon use 
the action area as habitat for growth, feeding and development to adulthood, and as a migration 
corridor.  
 
The action area is designated as EFH for coho and Chinook salmon (PFMC 1999), five coastal 
pelagic species (PFMC 1998), and 49 groundfish species (PFMC 2005) (see MSA Analysis). 
The Yaquina River estuary and submerged aquatic vegetation are two types of habitat designated 
by the Pacific Fishery Management Council (PFMC) as Habitat Areas of Particular Concern for 
groundfish species because estuaries are nutrient-rich and biologically-productive, providing a 
critical nursery ground for many groundfish species managed by the PFMC. Eelgrass is a vital 
component to the life history cycle of fish, particularly young fish, as they are a rich source of 
benthic invertebrates and provide cover from predators.  
 
 

ENDANGERED SPECIES ACT BIOLOGICAL OPINION 
 
 
Section 7(a)(2) of the ESA requires Federal agencies to consult with NMFS to ensure that their 
actions are not likely to jeopardize the continued existence of endangered or threatened species, 
or adversely modify or destroy their designated critical habitat. The Opinion that follows records 
the results of the interagency consultation for this proposed action. The ITS provided after the 
Opinion specifies (1) the impact of any taking of threatened or endangered species that will be 
incidental to the proposed action; (2) reasonable and prudent measures that NMFS considers 
necessary and appropriate to minimize such impact, and (3) nondiscretionary terms and 
conditions (including, but not limited to, reporting requirements) that must be complied with by 
the Federal agency, applicant (if any), or both, to carry out the reasonable and prudent measures. 
 
To complete the jeopardy analysis presented in this Opinion, NMFS reviewed the status of each 
listed species3 considered in this consultation, the environmental baseline in the action area, the 
effects of the action, and cumulative effects (50 CFR 402.14(g)). From this analysis, NMFS 
determined whether effects of the action were likely, in view of existing risks, to appreciably 
reduce the likelihood of both the survival and recovery of the affected listed species. 

                                                 
2   Memorandum from D. Robert Lohn, Regional Administrator, to ESA Consultation Biologists (guidance on 
informal consultation and preparation of letters of concurrence) (January 30, 2006). 
3 An “evolutionarily significant unit” (ESU) of Pacific salmon (Waples 1991) and a “distinct population segment” 
(DPS) (Policy Regarding the Recognition of District Vertebrate Population; 61 FR 4721, Feb 7, 1996) are both 
“species” as defined in section 3 of the ESA. 
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Table 3. Federal Register notices for final rules that list threatened and endangered species, 
designate critical habitats, or apply protective regulations to listed species 
considered in this consultation. Listing status: ‘T’ means listed as threatened 
under the ESA; ‘E’ means listed as endangered; “P” means proposed.  

 
 
 Species 
 

 
Listing Status 

 
Critical Habitat 

 
Protective Regulations 

 
Anadromous Fish 

Coho salmon (O. kisutch)  
 Oregon Coast T 2/11/08; 73 FR 7816 2/11/08; 73 FR 7816 2/11/08; 73 FR 7816 
Green sturgeon (Acipenser medirostris) 
 Southern  T 4/07/06; 71 FR 17757 10/09/09; 74 FR 52300 6/02/10; 75 FR 30714 
Eulachon (Thaleichthys pacificus) 
 Eulachon T 3/18/10; 75 FR 13012 Not applicable Not applicable 

 
Marine Mammals  

Steller sea lion (Eumetopias jubatus) 
 Eastern  T 5/5/1997; 63 FR 24345 8/ 27/93; 58 FR 45269 11/26/90; 55 FR 49204 
Blue whale (Balaenoptera musculus) 
  E 12/02/70; 35 FR 18319 Not applicable ESA section 9 applies 
Fin whale (Balaenoptera physalus) 
  E 12/02/70; 35 FR 18319 Not applicable ESA section 9 applies 
Humpback whale (Megaptera novaeangliae) 
  E 12/02/70; 35 FR 18319 Not applicable ESA section 9 applies 
Killer whale (Orcinus orca) 
 Southern Resident  E 11/18/05; 70 FR 69903  11/26/06; 71 FR 69054 ESA section 9 applies 
Sei whale (Balaenoptera borealis) 
  E 12/02/70; 35 FR 18319 Not applicable ESA section 9 applies 
Sperm whale (Physeter macrocephalus) 
  E 12/02/70; 35 FR 18319 Not applicable ESA section 9 applies 

 
Marine Turtles 

Green turtle (Chelonia mydas) 
 Excludes Pacific Coast of Mexico and 

Florida 
ET 7/28/78; 43 FR 32800 9/02/98; 63 FR 46693 ESA section 9 applies 

Leatherback turtle (Dermochelys coriacea) 
  E 6/02/70 ; 39 FR 19320 3/23/79; 44 FR 17710 

P 1/5/2010; 75 FR 319 
ESA section 9 applies 

Loggerhead turtle (Caretta caretta) 
  T 7/28/78; 43 FR 32800 Not applicable 7/28/78; 43 FR 32800 
Olive ridley turtle (Lepidochelys olivacea) 
  ET 7/28/78; 43 FR 32800 Not applicable ESA section 9 applies 
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For the critical habitat adverse modification analysis, NMFS considered the status of the entire 
designated area of the critical habitat considered in this consultation, the environmental baseline 
in the action area, the likely effects of the action on the function and conservation role of the 
affected critical habitat, and cumulative effects. NMFS used this assessment to determine 
whether, with implementation of the proposed action, critical habitat would remain functional, or 
retain the current ability for the primary constituent elements (PCEs) to become functionally 
established, to serve the intended conservation role for the species.4 
 
If the action under consultation is likely to jeopardize the continued existence of an ESA-listed 
species, or destroy or adversely modify critical habitat, NMFS must identify any reasonable and 
prudent alternatives for the action that avoid jeopardy or destruction or adverse modification of 
critical habitat and meet other regulatory requirements (50 CFR 402.02). 
 
Status of the Species and Critical Habitat 
 
The summaries that follow describe the status of the ESA-listed species, and their designated 
critical habitats, that occur within the geographic area of this proposed action and are considered 
in this Opinion. More detailed information on the status and trends of these listed resources, and 
their biology and ecology, can be found in the listing regulations and critical habitat designations 
published in the Federal Register (Table 3).  
 

Climate Change. It is likely that climate change will play an increasingly important role 
in determining the abundance of ESA-listed salmon, and the conservation value of designated 
critical habitats, in the Pacific Northwest. During the last century, average regional air 
temperatures increased by 1.5°F, and increased up to 4°F in some areas (USGCRP 2009). 
Warming is likely to continue during the next century as average temperatures increase another 3 
to 10°F (USGCRP 2009). Overall, about one-third of the current cold-water fish habitat in the 
Pacific Northwest is likely to exceed key water temperature thresholds by the end of this century 
(USGCRP 2009).  
 
Precipitation trends during the next century are less certain than for temperature but more 
precipitation is likely to occur during October through March and less during summer, and more 
of the winter precipitation is likely to fall as rain rather than snow (ISAB 2007, USGCRP 2009). 
Where snow occurs, a warmer climate will cause earlier runoff so stream flows in late spring, 
summer, and fall will be lower and water temperatures will be warmer (ISAB 2007, USGCRP 
2009). 
 
Higher winter stream flows increase the risk that winter floods in sensitive watersheds will 
damage spawning redds and wash away incubating eggs (USGCRP 2009). Earlier peak stream 
flows will also flush some young salmon and steelhead from rivers to estuaries before they are 
physically mature, increasing stress and the risk of predation (USGCRP 2009). Lower stream 
flows and warmer water temperatures during summer will degrade summer rearing conditions, in 
part by increasing the prevalence and virulence of fish diseases and parasites (USGCRP 2009). 

                                                 
4 Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, NMFS 
(November 7, 2005) (Application of the “Destruction or Adverse Modification” Standard Under Section 7(a)(2) of 
the Endangered Species Act). 
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Other adverse effects are likely to include altered migration patterns, accelerated embryo 
development, premature emergence of fry, and increased competition and predation risk from 
warm-water, non-native species (ISAB 2007). 
 
The earth’s oceans are also warming, with considerable interannual and inter-decadal variability 
superimposed on the longer-term trend (Bindoff et al. 2007). Historically, warm periods in the 
coastal Pacific Ocean have coincided with relatively low abundances of salmon and steelhead, 
while cooler ocean periods have coincided with relatively high abundances (Scheuerell and 
Williams 2005, Zabel et al. 2006, USGCRP 2009). Ocean conditions adverse to salmon and 
steelhead may be more likely under a warming climate (Zabel et al. 2006). 
 
For Yaquina Bay, changes in precipitation patterns over the Coast Range will affect the Yaquina 
River discharges and the amount of fine sediments transported into the estuary by fluvial erosion 
processes. The major changes for the marine-dominated outer estuary where the NOAA MOC-P 
is proposed to be located will be changes in the Pacific Ocean. The most significant change will 
be the expected rise of sea level. NOAA’s National Ocean Service has found that at South Beach 
in Newport, Oregon, the mean sea level trend is increasing 2.72 millimeters per year which is 
equivalent to a change of 0.89 feet in 100 years (NOAA 2010). 
 
 Status of the Species.  
 
 OC Coho Salmon. The OC coho salmon species include all naturally-spawned 
populations of coho salmon in Oregon coastal streams south of the Columbia River and north of 
Cape Blanco, as well as the progeny of one artificial propagation program, the Cow Creek 
hatchery coho salmon stock (South Umpqua population) (75 FR 29489; May 26, 2010). The OC 
coho salmon Technical Recovery Team (OC-TRT) identified 56 historical populations, grouped 
into five major “biogeographic strata” based on consideration of historical distribution, 
geographic isolation, dispersal rates, genetic data, life history information, population dynamics, 
and environmental and ecological diversity (Lawson et al. 2007). 
 
Of the 56 historical populations identified by the OC-TRT, 13 historical populations were 
identified as functionally independent, eight historical populations were identified as potentially 
independent, and 35 historical populations were identified as dependent populations (Table 4). 
Functionally independent populations are identified as high-persistence populations whose 
population dynamics or extinction risk over a 100-year time frame is not substantially altered by 
exchanges of individuals with other populations. These populations are net “donor” populations 
that may provide migrants for other types of populations. Potentially independent populations are 
identified as high-persistence populations whose population dynamics may be substantially 
influenced by periodic immigration from other populations. In the event of the decline or 
disappearance of migrants from other populations, a potentially independent population could 
become a functionally independent population. Dependent populations are considered low-
persistence populations that rely upon immigration from other populations. Without these inputs, 
dependent populations would have a lower likelihood of persisting over 100 years. Dependant 
populations are “receiving” populations that are dependent on sufficient immigration from 
surrounding populations to persist. 
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Table 4.  OC coho salmon populations in Oregon. Population type “D” means dependent; 
“FI” means functionally independent; and “PI” means potentially independent.  

 
Stratum Population Type Stratum Population Type 
 
North 
Coast 

Necanicum PI  
Mid-
Coast 
(cont.) 

Alsea FI 
Ecola D Big (Alsea) D 
Arch Cape D Vingie D 
Short Sands D Yachats D 
Nehalem FI Cummins D 
Spring D Bob D 
Watseco D Tenmile D 
Tillamook FI Rock D 
Netarts D Big (Siuslaw) D 
Rover D China D 
Sand D Cape D 
Nestucca FI Berry D 
Neskowin D Sutton D 

 
Mid-
Coast 

Salmon PI  
Lakes 

Siuslaw FI 
Devils D Siltcoos PI 
Siletz FI Tahkenitch PI 
Schoolhouse D Tenmile PI 
Fogarty D  

Umpqua 
Lower Umpqua FI 

Depoe D Middle Umpqua FI 
Rocky D North Umpqua FI 
Spencer D South Umpqua FI 
Wade D  

Mid-
South 
Coast 

Threemile  D 
Coal D Coos FI 
Moolack D Coquille FI 
Big (Yaquina) D Johnson D 
Yaquina FI Twomile D 
Theil D Floras PI 
Beaver PI Sixes PI 

 
 
The 2009 Biological Review Team (BRT), in the most recent status review (Stout 2010) for OC 
coho salmon, determined that OC coho salmon have a low certainty of persistence over the next 
100 years and have a low-to-moderate certainty of being able to sustain their genetic legacy and 
long-term adaptive potential for the foreseeable future. Although the 2009 BRT considered the 
significantly higher spawner returns in recent years to be encouraging, most members felt that 
the increases more likely reflect short-term favorable marine productivity conditions than long 
term improvement in freshwater productivity. While some previously identified threats such as 
those from over-harvest and hatchery practices have been greatly reduced, others continue as 
sources of significant risk to the species. The main threats of concern to the 2009 BRT were 
continued declines in freshwater habitat conditions and effects of expected climate change on 
freshwater, estuarine, and marine habitats. The 2009 BRT was particularly concerned that the 
long-term decline in productivity reflects deteriorating conditions in freshwater habitat. Loss of 
functioning estuaries may also be an important factor in reducing population diversity in OC 
coho salmon as widespread estuarine wetland losses have likely reduced the rearing capacity of 
coastal basins and decreased resiliency by diminished the expression of subyearling migrant life 
histories within and among coho salmon populations (Stout 2010).  During the 20 years from 
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1990 to 2009, total native spawners of OC coho salmon to coastal streams has ranged from a low 
of 20,652 in 1990 to a high of 262,735 in 2009 (ODFW 2009).  
 

Yaquina population. The Yaquina population of OC coho salmon is functionally 
independent. Adult OC coho salmon return to Yaquina Bay in the fall/winter, migrating 
upstream to spawn, with a peak in November through December. Outmigration of juveniles to 
the ocean occurs from mid-February through June, with a peak from mid-April to mid-May. 
Estimates of returning Yaquina Basin adult coho spawners show considerable variability in the 
annual abundance from year to year. The estimated number of wild adults returning to the 
Yaquina Bay basin since 1990 has averaged 4,975, with a range of 317 to 23,800 (Table 5). 
During the period from 2002 to present, these data on the number of returning adult OC coho 
salmon were collected using a different protocol then the previous years, and therefore, not 
entirely comparable. However, during the overlapping years of 2002 – 2004, the results were not 
extremely different, and are the best available for the purposes of this evaluation. 
 
The number of OC coho salmon juvenile outmigrants from Yaquina Bay has not been studied to 
provide a reliable estimate by direct sampling. However, it can be estimated by back-calculation 
dividing the number of returning adults by marine survival. Marine survival predictions averaged 
4%, with a range of 0.5% and 11.7%, between 1970 and 1999 (PMFC 1999). The average 
number of outmigrants estimated by this back calculation is 104,550 with a range of 9,125 to 
599,525. While this extrapolation is not optimal, NMFS considers that it is the best information 
available and is adequate for use in the analysis portion of this Opinion. ODFW identified stream 
complexity and water quality as the top two limiting factors for the Yaquina population (ODFW 
2007). 
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Table 5. Estimated wild OC coho salmon spawner abundance in the Yaquina Bay basin 
(Wainwright 2008, ODFW 2010). 

 
 Estimated Wild Coho Population 
 Yaquina River Sub-Basin OC ESU 

Year Number of fish Est. % of ESU Number of fish 

1990  381 2% 20,652 

1991 317 1% 40,381 

1992 528 1% 45,581 

1993 458 1% 58,715 

1994 2,040 4% 47,024 

1995 4,723 8% 60,771 

1996 4,578 6% 81,022 

1997 419 2% 23,661 

1998 510 2% 32,475 

1999 2,563 5% 47,042 

2000 637 1% 73,691 

2001 3,589 2% 161,818 

2002 23,800 9% 253,094 

2003 16,484 7% 227,557 

2004 5,539 3% 172,758 

2005 3,441 2% 154,595 

2006 4,247 3% 128,819 

2007 3,158 5% 66,271 

2008 10,913 6% 179,686 
2009  11,182 4% 262,735 

1990-2009 Avg. 4,975 5% 106,917 

2000-2009 Avg. 8,299 5% 168,102 

 
 

Southern Green Sturgeon. Anadromous green sturgeon are widely-distributed 
throughout near-shore waters from Baja California to Canada. Spawning occurs in deep pools or 
turbulent mainstem areas of the Sacramento, Klamath, and Rogue rivers during the spring. 
Specific characteristics of spawning habitat for this species are unknown, as is the 
estuarine/marine distribution and the timing of estuarine use. 
 
The NMFS defined two DPSs of green sturgeon—a northern DPS with spawning populations in 
the Klamath and Rogue rivers and a southern DPS that spawns in the Sacramento River. The 
southern DPS was listed as threatened on April 7, 2006 (71 FR 17757), and includes all 
spawning populations south of the Eel River in California. The northern DPS remains a species 
of concern.  
 
Southern green sturgeon were first documented in Oregon and Washington waters in the late 
1950s, when tagged green sturgeon from San Pablo Bay were recovered in the Columbia River 
estuary (CDFG 2002). Preliminary work by Israel and May (2006) has determined that at least 
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80% of the green sturgeon in the Columbia River estuary during late-summer and early fall 
months were of southern DPS origin. It is likely that green sturgeon inhabit estuarine waters to 
feed and optimize growth (Moser and Lindley 2007). Information from fisheries-dependent 
sampling suggests that green sturgeon only occupy large estuaries during the summer and early 
fall in the northwestern United States. Commercial catches of green sturgeon peak in October in 
the Columbia River estuary, and records from other estuarine fisheries (i.e., Willapa Bay and 
Grays Harbor, Washington) support the idea that sturgeon are only present in these estuaries 
from June until October (Moser and Lindley 2007). 
 
Telemetry data have confirmed the presence of southern green sturgeon in the Yaquina Bay that 
were tagged in the Sacramento River (74 FR 1954; October 9, 2009). Emmett et al. (1991) 
reports that green sturgeon (of undetermined DPS) are common in Yaquina Bay, most likely 
using the bay as over-summering habitat, though to a lesser extent than Winchester Bay and 
Coos Bay. In a summary of 4 years of attempted data collection (2000-2004), no southern DPS 
green sturgeon were captured in Yaquina Bay. However, during the same period of time, 24 
green sturgeon were captured and tagged in the ocean just off-shore from Yaquina Bay (Farr et 
al. 2001, Farr and Rien 2002, Farr and Rien 2003, Farr and Kern 2004). Green sturgeon have not 
been observed upstream of the head of tide in the Yaquina River. 
 
Green sturgeon are present in Oregon estuaries only during the summer and early fall (Moser and 
Lindley 2007). In addition, catch data for the Yaquina Bay indicate that green sturgeon use the 
Yaquina Bay only minimally from June through October. Based on this information, southern 
green sturgeon are not likely to be present in the action area during in-water work (November 1 
to February 15). Therefore, NMFS will focus its analysis on the effects of long-term post-
construction effects on green sturgeon.  
 
 Status of Critical Habitat. Climate change, as described in the introduction above, is 
likely to adversely affect the conservation value of designated critical habitats in the Pacific 
Northwest. These effects are likely to include, but are not limited to, depletion of cold water 
habitat and other variations in quality and quantity of tributary spawning, rearing and migration 
habitats and estuarine areas. 
 

OC Coho salmon critical habitat. The NMFS reviews the status of designated critical 
habitat affected by the proposed action by examining the condition and trends of Primary 
Constituent Elements (PCEs) throughout the designated area. OC coho salmon critical habitat is 
designated in the action area. The PCEs consist of the physical and biological elements identified 
as essential to the conservation of the species in the documents identifying critical habitat. 
 
The action area is used by OC coho salmon for adult migration and for juvenile rearing and 
migration. Table 6 lists the PCEs of critical habitat for the estuarine areas of OC coho salmon 
critical habitat.  
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Table 6.  PCEs and corresponding life history events of designated critical habitat for OC 
coho salmon in estuaries. 

 
Primary Constituent Elements Species 

Life History Event Site Type Site Attribute 

Estuarine 
areas 

 Forage  
 Free of artificial obstruction 
 Natural cover 
 Salinity 
 Water quality 
 Water quantity 

 Adult sexual maturation and “reverse smoltification”  
 Adult upstream migration and holding 
 Smolt growth, development, and seaward migration 

 
 
The specific unit of OC coho salmon critical habitat that will be affected by the proposed action 
is the Lower Yaquina River 5th field HUC (1710020403). The action area comprises only a 
portion of the 5th HUC. This portion only contains PCEs  necessary for  rearing, and migration. 
The NMFS Critical Habitat Analytical Review Team (CHART) identified agriculture, forestry, 
grazing, road building/maintenance, and urbanization as key management activities affecting the 
PCEs within this watershed. More specifically, the landscape changes from: a loss of large 
woody debris and forested land cover, dredging and urbanization of lower estuary, and diking 
and draining of wetlands (mostly for urban development, agriculture and grazing). The CHART 
considered this watershed and the associated Yaquina River mainstem as having high 
conservation value to the PCE.  
 

Southern green sturgeon critical habitat. Designated critical habitat for southern green 
sturgeon includes near-shore marine waters within 360 feet depth and all tidally influenced areas 
of Yaquina Bay up to the mean higher high water (MHHW). Adult and subadult southern green 
sturgeon may use the Yaquina Bay estuary from June through October for feeding and 
development to maturity. Table 7 lists the PCEs of critical habitat designated in estuaries and 
coastal marine areas for southern green sturgeon.  
 
The Yaquina River estuary was designated by the Critical Habitat Review Team (CHRT) as 
having a “Low” final conservation value rating, since southern green sturgeon have been 
confirmed in the area though are likely not abundant. The CHRT identified the following key 
management activities in estuaries: 1) in-water construction and alteration; 2) dredging and 
deposition of dredged materials; and 3) non-point and point source pollution.  
 
The principal risk factors affecting southern green sturgeon are loss of spawning habitat, over-
harvest and entrainment (Adams et al. 2007). Green sturgeon harvest in the Yaquina River and 
nearby coastal marine areas is almost entirely by-catch in the white sturgeon fishery, which is 
limited to the winter months and occurs primarily in lower Yaquina Bay. 
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Table 7.  PCEs and corresponding species life history events of designated critical habitat 
for southern green sturgeon. 

 

Primary Constituent Elements 
Life History Event 

Site Type Site Attribute 

Estuarine 
areas 

 Food resources  
 Migratory corridor 
 Sediment quality 
 Water flow  
 Water depth 
 Water quality  

 Juvenile growth, development, seaward migration 
 Subadult and adult growth, development, seasonal holding and 
movement between estuarine and marine areas 
 Adult upstream spawning movement and seaward post-spawning 
movement 

Coastal 
marine  
areas 

 Migratory corridor 
 Water quality 
 Food resources 

 Subadult growth, development, movement between estuarine and 
marine areas, and migration between marine areas 

 Adult sexual maturation, growth, development, movement between 
estuarine and marine areas, migration between marine areas, and 
spawning migration   

 
 
Environmental Baseline 
 
The environmental baseline includes the past and present impacts of all Federal, State, or private 
actions and other human activities in the action area, the anticipated impacts of all proposed 
Federal projects in the action area that have already undergone formal or early section 7 
consultation, and the impact of State or private actions which are contemporaneous with the 
consultation in process (50 CFR 402.02). 
 
The Yaquina River originates in the Coast Range near the boundary of Benton and Lincoln 
counties and drains an area of approximately 253 square miles. The Yaquina River flows 
generally southwest, past the City of Toledo and into Yaquina Bay before reaching the Pacific 
Ocean at Newport. The Yaquina River watershed is largely undeveloped. Land use within the 
watershed is approximately 87% forest land, approximately 4% crop land, approximately 2% 
range land, and approximately 7% in miscellaneous uses. Approximately 72% of the basin is in 
private ownership. Much of the upper watershed is owned by large timber companies. Logging is 
a major activity in the basin, and wood products processing plants are located in Toledo and 
Eddyville. Livestock grazing and crop production occur on the relatively flat valley floors of the 
Yaquina River and its major tributaries. The economy of the lower watershed is based largely on 
fishing, seafood processing, forest products export, and tourism. 
 
The Yaquina estuary encompasses approximately 3.2 square miles and is the fourth largest 
estuary in Oregon (excluding the Columbia). The estuary includes approximately 1,353 acres of 
wetlands, including approximately 819 acres of tidal marshes and approximately 534 acres of 
mud flats. Large eelgrass beds are present in the lower and middle portions of the estuary. These 
resources are important contributors to primary production and provide nurseries, breeding 
grounds, critical habitats, and nesting areas for numerous organisms. The estuary is mapped as 
essential habitat for migratory salmon and is an important stop over and resting area for 
numerous species of waterfowl and shorebirds (ODEQ et al. 2005). Estuarine habitats in the 
Yaquina River basin used by OC coho salmon for rearing and smoltification have been 
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significantly degraded and reduced in size due to land use practices and development. An 
estimated 202 acres of intertidal habitat have been lost, 257 acres of tidal marsh have been filled, 
and 1240 acres of tidal marsh have been diked (Seliskar and Gallagher 1983, Boule and Bierly 
1987).  
 
The Oregon Department of Environmental Quality’s (ODEQ) Water Quality Assessment 
Database lists Yaquina Bay (river mile 0 to 6.3) as “water quality-limited” year-round for fecal 
coliform bacteria. There is no total maximum daily load (TMDL) standard established for the 
Yaquina River basin.  
 
Various studies have documented the biota of Yaquina Bay, but few are specific to the area of 
the proposed construction. In 42 bi-weekly trawls at ten stations in Yaquina Bay in 1967 and 
1968, De Ben et al. (1990) documented at least 62 species of finfish and epibenthic crustaceans 
in the Yaquina estuary, with the highest diversity and abundance in the lower estuary. Based on 
this sampling, they concluded that the abundance and diversity of fish and crustaceans in 
Yaquina Bay is highest in summer and lowest in winter. Throughout the estuary, they found 
English sole (Parophrys vetulus), Pacific snake blenny (Lumpenus sagitta), and shiner sea perch 
(Cymatogaster aggregata) to be the three most abundant fishes, and sand shrimp (Crangon spp.), 
Dungeness crabs (Cancer magister), and mysids (Neomysis mercedis) to be the three most 
abundant crustaceans.  
 
The 2002–2005 Oregon State University Marine Team ichthyofauna survey of Yaquina Bay 
(Gallagher et al. 2006) documented the following aquatic species (in order of abundance) near 
the project area: silverside sp., English sole, tubesnout (Aulorhynchus flavidus), Dungeness crab, 
juvenile rockfish (Sebastes melanops), speckled sanddab (Citharichthys stigmaeus), and starry 
flounder (Platichthys stellatus). Seasonal abundance recorded during this sampling effort was 
lowest in April to May, August, and November to December. Investigations performed by the 
United States Environmental Protection Agency (EPA), Western Ecology Division (WED) 
identified more than 168 species of macroinvertebrates in the estuary, with diversity and biomass 
greatest in the lower estuary. WED found polychaetes to comprise the most numerous 
macroinvertebrate taxa, but ghost shrimp and mud shrimp to dominate the infaunal biomass 
(Brown et al. 2007). 
 
Deep subtidal estuarine habitat is critical to estuary-dependent marine species as well as to 
anadromous salmonids transitioning between freshwater and saltwater. Deepwater estuarine 
habitat is also important to the production of forage fish. Native species that use deepwater 
habitat in the estuary include fall Chinook salmon (O. tshawytscha), coho salmon, steelhead (O. 
mykiss), chum salmon (O. keta), sea-run cutthroat trout (O. clarkii), topsmelt (Atherinops 
affinis), Pacific herring (Clupea pallasi), longfin smelt (Spirinchus thaleichthys), surf smelt 
(Hypomesus pretiosus), Northern anchovy (Engraulis mordax), lingcod (Ophiodon elongatus), 
starry flounder (Platichthys stellatus), English sole, Pacific staghorn sculpin (Leptocottus 
armatus), various gobies, Pacific sand lance (Ammodytes hexapterus), shiner sea perch, 
threespine stickleback (Gasterosteus aculeatus), Pacific tomcod (Microgadus proximus), white 
sturgeon (Acipenser transmontanus) and green sturgeon (Accipenser medirostris) (Emmett et al. 
1991). Dungeness crab, Bay shrimp (Crangon franciscorum), gaper and cockle clams (Tresus 
capax and Clinocardium nuttali) also occur in Yaquina Bay’s deepwater habitats.  
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Species within the Action Area 
 

OC Coho Salmon. Adult OC coho salmon use the action area as a migratory corridor 
and staging area as they move upstream to spawning habitat in Yaquina River tributaries. Adult 
coho salmon begin to arrive in Yaquina Bay in the fall and peak in abundance in November 
through early December. Juvenile OC coho salmon begin their outmigration from their natal 
streams to the ocean in late February and use the Yaquina Bay estuary for rearing, refuge and the 
physiological transition to saltwater. They are likely present in the action area from March 
through June, with a peak from mid-April to mid-May.  
 
The MOC-P site is on the south shore of Yaquina Bay in Newport, Oregon. This portion of 
Yaquina Bay is used intensively for shallow and medium draft navigation, moorage of small and 
large boats, and recreation (shore and boat fishing, clamming, and beach combing). The Port of 
Newport’s moorage basins and the dredged waterfront in the Newport urban area are located on 
the north shore of the Bay, opposite the project site. The land use around the project site is 
primarily commercial and industrial in nature. The Hatfield Marine Science Center is located to 
the east and southeast of the site, and the South Beach Marina and RV Park are located to the 
southwest and south of the site. The Newport International Terminal dock is located on the north 
shore of the Bay, northeast of the project site, and a U.S. Coast Guard Station is located on the 
north side of the Bay, northwest of the site.  
 
The Bay is maintained as a deepwater port by the U.S. Army Corps of Engineers. The Oregon 
Department of Land Conservation and Development has classified Yaquina Bay as a Deep Draft 
Development Estuary. The Yaquina River Estuary Plan calls for management of the area to 
provide for public, commercial, and industrial uses, including navigation, marinas, aquaculture, 
and aggregate extraction. The development that has occurred in the lower portion of Yaquina 
Bay has led to significantly altered shoreline and aquatic areas with riprap, bulkheads, piers and 
wharves, piling, and floating docks, and by dredging and other activities. The aquatic habitat at 
the project site consists of developed dock facilities, eelgrass beds, unvegetated intertidal and 
subtidal habitats, and deepwater estuarine habitat.  
 

Southern Green Sturgeon. Green sturgeon are present in Oregon estuaries during the 
summer and early fall (Moser and Lindley 2007). The Port is proposing to conduct in-water 
activities (demolition of existing structures, dredging, pile driving, shoreline stabilization) in the 
lower estuary when green sturgeon are not likely to be present. It is not clear how habitat 
changes in Yaquina River and Bay have affected southern green sturgeon. The green sturgeon 
likely use the lower estuary as an over-summering habitat for feeding and development to 
maturity, and the coastal areas for migration and near-shore feeding as sub-adults. It is not clear 
what factors affect estuarine, near-shore, and marine movements of green sturgeon, however, 
changing ocean conditions and a dynamic, patchy distribution of food resources are probably 
important.  
 

Critical Habitat within the Action Area 
 
 OC Coho Salmon Critical Habitat. All adult and juvenile OC coho salmon using the 
Yaquina River watershed migrate through the action area and use the mainstem to make the 
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physiological transition between marine and freshwater environments. The present condition of 
the estuarine PCEs for OC coho salmon designated critical habitat in the action area indicate the 
past and present impacts to the environment that have occurred in Yaquina Bay. The PCEs are 
used to assess the state of the environmental baseline and potential effects of the project on 
existing estuarine fish habitat.  
 
The site attributes within the estuarine PCE that have been affected from past and present actions 
include: water quality conditions supporting juvenile and adult physiological transitions between 
freshwater and saltwater, natural cover including aquatic vegetation, and forage areas. Salinity 
and areas free of artificial obstruction, and water quantity have not been adversely affected in the 
action area and will not be discussed further.  
 
 Water quality. Since 2002, there has been an increase in the frequency of hypoxic events 
offshore, which have the potential to affect dissolved oxygen levels within the lower portion of 
the estuary (Brown et al. 2007). In addition, the community of Newport, Oregon continues to 
grow in population and development (upland and nearshore) continues to expand. The associated 
development that comes with population growth also brings water quality concerns. Stormwater 
runoff and septic drainfields have likely increased metals, hydrocarbons, and nitrogen and 
phosphorus levels in the Bay. In addition, the presence of commercial fish processors, 
commercial ship yards and repair facilities, have likely also decreased the water quality. 
 

Natural cover. In the lower estuary, eelgrass acts as natural cover by providing similar 
functions to OC coho salmon as freshwater structures of large wood, large rocks, and side 
channels. Eelgrass provides refuge from predators and supports the prey species which juvenile 
salmon feed on. Two species of eelgrass grow in Yaquina Bay: Zostera marina (native) and Z. 
japonica (non-native). The roots and rhizomes form a mat that stabilizes otherwise 
unconsolidated sandy mud substrate. The leaves float to the surface, slowing the flow of water, 
which results in the trapping of sediment in the eelgrass bed. The eelgrass leaves provide a 
substrate for the attachment of epiphytic plants and animals, and the rhizome mat provides 
habitat for invertebrates such as polychaete worms, brittle stars and ribbon worms. The eelgrass 
beds provide foraging habitat and cover for juvenile fish, such as English sole, starry flounder 
and salmonid smolts, and spawning habitat for species such as Pacific herring. Juveniles utilize 
eelgrass beds for cover and forage as they move from freshwater to the ocean. Adult and juvenile 
Dungeness crabs can be abundant in eelgrass beds, as can sand shrimp (Crangon spp.).The 
detritus from the decaying eelgrass is suspended in the water column and becomes food for filter 
and deposit feeders. 
 
The Yaquina estuary contains approximately 243 acres (98.5 hectares) of eelgrass, and review of 
aerial photographs from 1997 to the present shows that there is little year-to-year variability in 
eelgrass coverage within the estuary. Eelgrass in Yaquina Bay is constrained by several factors, 
including substrate sediment movement (which can limit new shoot formation in the intertidal 
zone), competition for light from epiphytes and macroalgae (especially Ulva spp. and 
Enteromorpha spp.), desiccation stress in the upper intertidal zone (Boese et al. 2005) and lack 
of available light in the subtidal zone. In addition, residual disease from a slime mold 
(Labyrinthula zosterae) infection has periodically limited eelgrass growth. Kentula and Dewitt 
(2003) studied the effects of salinity, temperature, turbidity, and nutrient gradients from the 
mouth of Yaquina Bay upstream. Their sampling of algal growth, as well as eelgrass shoots, 
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suggest that algal blooms move upriver from the ocean through the summer and provide light 
competition for eelgrass. 
 
Eelgrass thrives in the vicinity of the access piers from elevation -6 feet (occasionally -8 feet) 
MLLW to +2 feet MLLW. The upper edge of the elevation range varies spatially and temporally 
and may be influenced by wave action. Mapping of the upper edge of the eelgrass beds suggests 
that the location of the upper edge may move from year to year. Gaps in the eelgrass cover 
appear to occur in areas where concavities in the shoreline are likely to focus wave action. The 
total area of eelgrass beds within the project area is approximately 5.25 acres, or approximately 
2% of the total area of eelgrass within the estuary. 
 
Patchiness at the lower edge of the beds is possibly related to light limitation due to wave-
induced or propeller-wash turbidity at the lower edge of the growth zone. The local thickness of 
the eelgrass suggests that conditions are locally suited for growth, but that significant spatial 
variation in hydrodynamics, herbivory, or sediment movement may limit the rhizomatous 
extension of individual plants.  
 
Eelgrass in Yaquina Bay and within the action area has declined because of estuarine fill from 
dredging operations. Thus, natural cover provided by eelgrass has been degraded in the action 
area from previous development activities. 
 
 Suitable forage. As discussed above, eelgrass beds provide important foraging habitat 
and food resources for a variety of organisms, including salmonids. The detrital production and 
sedimentation functions of eelgrass provide organic matter for sediments and maintain an active 
environment for nutrient recycling. Eelgrass also plays an important role in the cycling of 
nutrients within estuarine and nearshore systems by retaining oceanic and riverine sources of 
carbon and nutrients. Organic materials are filtered and collected by the presence of eelgrass 
structure allowing for incorporation of carbon and nutrients into the estuarine food web. In the 
absence of eelgrass, nutrients would accumulate in the sediments and/or be flushed out to sea 
(Harding and Butler 1979). Eelgrass and their associated epiphytic algae can fix nitrogen, adding 
to the nutrient pool. Eelgrass also absorbs nutrients from the sediments and releases them into the 
water from the leaves, acting as a nutrient pump for the sediment.  
 
The epiphytes found on eelgrass blades contribute a significant amount of biomass, often 
equaling the standing crop of eelgrass (Zieman and Wetzel 1980). Epiphytes, which are 
composed of various algae, bacteria, protozoa, and invertebrates (e.g., harpacticoid copepods) 
comprise approximately 10 to 50% of the combined seagrass-epiphyte production (Day et al. 
1989). Epiphytes are a fundamental component providing nursery functions (Phillips 1984). The 
additional complexity provided by attached epiphytes is another aspect of eelgrass structure 
(Wyllie-Echeverria et al. 1994). Eelgrass provides a dynamic, ever-changing habitat as it grows, 
expands, and sloughs off during its natural vegetation patterns. The suspended particulate matter 
and planktonic organisms trapped by eelgrass blades nourish many suspension-feeding 
invertebrates, and promote the development of distinct eelgrass-associated epibenthic and 
epifaunal assemblages (Marsh 1973, Lubbers et al 1990, Griffin 1997, Ruesink et al 2005). 
 
As eelgrass blades slough away with the associated epiphytes, organic matter supporting 
secondary productivity is exported to other habitats via detritus-based food webs (Wyllie-
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Echeverria et al. 1994) as partially decomposed matter either suspended in the water or deposited 
on the benthos. These epiphytes are, in turn, fed upon by larger organisms and are the dominant 
food of fish in seagrass systems (Thayer and Phillips 1977, Phillips 1984). This primary 
production, combined with other nutrients, provide high rates of secondary production in the 
form of fish (Good 1987, Sogard and Able 1991, Emmett et al. 1991, Herke and Rogers 1993). 
The predominant food pathway involves eelgrass converting to detritus, which is then consumed 
by detritivores, which are, in turn, consumed by various carnivores, such as crabs and fish. 
Harpacticoid copepods are a unique component of eelgrass epiphyte assemblages in the Pacific 
Northwest which serve as important prey items of juvenile salmon, Pacific herring (Clupea 
harengus pallasi), Pacific sand lance (Ammodytes hexapterus) and surf smelt (Hypomesus 
pretiosus).  
 
Eelgrass beds in Yaquina Bay have been modified by past actions of filling the estuary with 
dredge spoils. In addition, overall fill of Yaquina Bay for development has lost a significant 
portion of intertidal wetlands and shallow-water habitat. Eelgrass, intertidal wetlands, and 
mudflats provide prey items for juvenile OC coho salmon, thus, the loss of eelgrass acreage in 
the estuary has been an adverse affect on critical habitat.  
 
 Southern Green Sturgeon. The present condition of the estuarine PCEs for southern 
green sturgeon designated critical habitat in the action area indicate the past and present impacts 
to the environment that have occurred in Yaquina Bay. The PCEs are used to assess the state of 
the environmental baseline and potential effects of the project on existing estuarine fish habitat.  
 
The site attributes within the estuarine PCE that have been affected from past and present actions 
include: food resources, sediment quality, water depth, and water quality. Migratory corridor and 
water flow have not been adversely affected in the action area and will not be discussed further.  
 
Effects of the Action 
 
Effects of the action refers to the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated or interdependent with 
that action, that will be added to the environmental baseline (50 CFR 402.02). Indirect effects are 
those that are caused by the proposed action and are later in time, but still are reasonably certain 
to occur. Interrelated actions are those that are part of a larger action and depend on the larger 
action for their justification. Interdependent actions are those that have no independent utility 
apart from the action under consideration. 
 
Based on information provided in the BA and developed during consultation, the proposed action 
is likely to have the following effects on the environment: 
 
 Water quality degradation from:  

o Increase in suspended sediment (short-term±) due to: 
 excavation of existing structures in the intertidal and subtidal 
 dredging 
 jetting, vibrating, and impact hammering piles 

o Increase in sound levels from pile driving± 
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o Chemical contamination from: 
 stormwater runoff (long-termΩ) 
 hydrocarbon pollution during construction (short-term±) 
 dredge material return water (short-term±) 
 dredging (short-term±) 
 uncured concrete (short-term±) 

o Changes to chemical, electrical, or magnetic fields from the cathodic protection 
system (long-termΩ) 

o Structural debris from removal activities (short-term±) 
 Changes to physical, chemical, and biological habitat including (long-termΩ): 

o Conversion to subtidal habitat 
o Benthic productivity 
o New leave-surface layer  
o Predation (increase of and refuge from) 
o Migratory pathways 
o Introduced non-native and invasive species 

 Vessels Ω 
 Mitigation (long-termΩ): 

o Water column  
o Unvegetated intertidal habitat 
o Eelgrass  

 Interrelated or Interdependent Actions’ Effects: 
o Maintenance dredging 
o South Beach Transportation Upgrade 

±Short-term is generally characterized as an effect that will likely last for several hours (up to 8 hours) per 
day for weeks or up to several months of the in-water work window (3. 5 months). Greater detail about the 
duration for each potential category of effect is provided below. 
Ω Long-term is generally characterized as an effect that will likely last a minimum of a year, but could extend 
throughout the life of the proposed action (20 years). Greater detail about the duration for each potential 
category of effect is provided below. 

 
 
 Water Quality. The proposed action will likely affect water quality in the action area 
from increased suspended sediment, increased sound levels, and chemical contamination from a 
variety of sources. Each of these changes in the quality of the Yaquina Bay aquatic environment 
may occur in the short-term (during construction) or the long-term (operation of the terminal), or 
both.  
 

Increased suspended sediment. The proposed action will re-suspend sediments during 
removal of existing structures, dredging, and pile driving.  

 
Removal of Existing Structures. The applicant will remove the fish ladder, the water 
intake pier, Port Dock #2 and pilings, and several dolphins. These actions will occur by 
either crane and barge or land-based excavator. In either manner, consolidated substrate 
will be loosened and resuspended either immediately because the activity will occur 
subtidal, or at a later time once the disturbed area is inundated on the next tide. The 
turbidity plume will likely persist for a few hours (1 to 3 hours) given that the sediment 
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size may range from sand to silt, and may occur consistently for several days to weeks 
while the work is conducted between November 1 and February 15.  
 
Dredging. The applicant will use a cutterhead hydraulic dredge for removing sediments 
below elevation 0.0 NAVD 88. The applicant will use an excavator for material above 
this elevation in the dry. For hydraulic dredges (with pipeline disposal) the vast majority 
of sediment resuspension is localized near the point of sediment removal (i.e., at the 
cutterhead). Within approximately ten feet of the cutterhead, suspended sediment 
concentrations are highly variable, but these concentrations decrease exponentially 
between the cutter and the water surface (Herbich and Brahme 1991). Limiting the 
removal of material by excavator above 0.0 NAVD 88 to coincide with tidal cycles so 
that work is not occurring within the water will minimize the amount of sediment 
suspended in the water column. The sediments to be dredged in the action area are 
composed primarily of fine sands and, therefore, they are anticipated not to persist in the 
water column for long periods of time.  
 
Given the localized nature of turbidity plumes associated with cutterhead dredges and the 
relatively rapid anticipated settling of suspended sediments from the water column, the 
adverse affect on water quality from the subtidal dredging will likely be localized (within 
10 feet) of the cutterhead, persist throughout the day, but will return to ambient levels 
within a few hours of cessation of dredging for that day. The suspended sediment 
concentrations from the intertidal excavation will create a turbidity plume once the area is 
reinundated on the following tidal cycle. Again, the concentration of suspended sediment 
above ambient conditions will likely persist for the entire day that work is being 
conducted and will cease within 3 hours once work has stopped. This type of effect on 
the water quality in the action area will occur continuously for several days until 
excavation is finished.  
 
Pile Driving. Sediment will be resuspended during pile driving from the jetting, vibrating, 
and impact hammer mechanisms used to place the 331 piles. The concentration of 
sediment suspended in the water column from jetting will be variable, but the sand found 
under the main NOAA wharf (~ 0.2 mm in diameter (Landau 2010) is likely to rise no 
more than approximately 8 cm into the water column. With maximum bottom currents 
near 23 cm/second (Coast & Harbor 2010) and a Stokes settling rate of 2 cm/second for 
sand of this size, the sediment would be expected to fall no more than 3 feet from the 
edge of the piling. No visible turbidity was reported for jetting during the Test Pile 
Program that was completed in February 2010.  
 
Piles for the proposed access piers will be driven into shallower water where finer 
materials are present near the surface, and some turbidity may be associated with the 
initial phases of jetting for these piles. The turbidity will likely decrease as jetting 
progresses into coarser sand that will bury the fines immediately around the piling. 
Because the turbidity associated with pile driving will be localized and because any 
sediment suspended as a result of the pile driving will quickly settle from the water 
column, the adverse affects to the water column in the action area will be consistent 
during the pile driving activities (8-10 hours per day) and consistent from November 1 to 
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February 15, but localized. The shape of the plume and the size (100 - 300 feet from the 
pile driving activity) will vary depending on tides, currents, and river flow.  
 
Summary – Suspended Sediment. Water quality will likely be adversely affected from the 
increase in suspended sediments from the combination of excavation, dredging, and pile 
driving. The adverse affects may be localized, although depending upon tidal currents, 
river flow, and wind speeds in the action area during the winter, the plumes could extend 
further than anticipated. But, it is likely that they will dissipate to background levels 
anywhere from minutes to several hours once the activity has ceased or the intertidal 
excavation area reunindated.  
 
Increased sound levels. The installation of piles will cause elevated sound levels over a 
short-period of time.  

 
Pile Installation. To construct the wharf and piers, the Port will place 331 steel piles in 
the action area of 36- inch, 24-inch, and 18-inch diameter. The Port will first "jet" each 
pile and then vibrate the pile in. The Port will "proof" the 149, 36-inch load bearing piles 
with an impact hammer. The Port is proposing to not use a bubble curtain during proofing 
because: 1) The duration of pile driving will be less than half that with a bubble curtain 
because of the time spent installing the structure (52 days compared to 104 days); 2) the 
sound reduction was only 2 to 4 dB; 3) and their estimates of individual coho salmon 
killed did not differ more than 4 fish based on their Test Pile Program results from 
February 2010. However, the Port would use two cushion blocks to attenuate sound. 
During the Test Pile Program, the Port achieved a 7 dB reduction in sound exposure level 
and peak values. The Port estimates that they would be able to  install six piles per day 
with each pile requiring an estimated 100 blows for proofing.  
 
Vibratory Hammers. Generally, vibratory hammers are much quieter than impact 
hammers. "The vibratory hammer produces sound energy that is spread out over time and 
is generally 10 to 20 dB lower than impact pile driving” (CalTrans 2009, page 4-16). 
While peak sound levels generated by vibratory hammers can exceed 180 dB, the sound 
levels rise more slowly than the sound levels generated by impact hammers (CalTrans 
2009). Therefore, vibratory hammers avoid the abrupt over and under pressure changes 
exhibited by impact hammer use. General agreement does not exist on what vibratory 
sound exposure level (SEL) threshold value should be used for fish injury, though the 
likely range is 187 to 220 dB (CalTrans 2009, page 4-22). The average sound pressure 
levels recorded during the test pile program during vibratory hammering was 160 dB 
(peak-average); 199 dB (peak-maximum), 146 dB (SEL-average); and 181 dB (SEL-
maximum). Therefore, given the absence of large over/under pressure changes, the 
understanding that injury SEL threshold values are likely in the 187 to 220 dB range, and 
that the results from the sound pressure study in January 2010 suggest SEL values for 
vibratory hammer use is less than the discussed injury threshold, NMFS expects the 
proposed action would not result in the injury of fish present in the action area though 
fish in close proximity to the pile may exhibit a behavioral response (e.g., move away). 
There are some anecdotal reports that show that some fish show more avoidance response 
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to continuous vibratory sound than to impact hammering which may deaden their 
hearing.  
 
Impact Hammer. When the Port uses an impact hammer to proof the piles (estimating 
100 strikes per pile and 6 piles per day), there will be injury to fish that are greater than 2 
grams up to 75 feet away, injury to fish less than 2 grams up to 102 feet away, behavioral 
disruption up to 708 feet away because of sound levels greater than 150 dB RMS, and a 
peak dB for a single strike will reach 206 dB at a distance of 9 feet (Stadler and 
Woodbury 2009).  
 
Summary - Increased Sound Levels. Water quality in the action area will experience 
elevated sound levels during the 52 days of pile installation. Elevated sound levels will 
adversely affect the aquatic environment because sound levels, particularly for fish, will 
be above NMFS' interim behavioral threshold and above NMFS' injury threshold. The 
distance within which adverse affects to the environment would occur extends a 
maximum of 708 feet from the piles and that area would experience these effects over a 
52-day period. 
 
Chemical contamination. Chemical contamination of the estuary will likely occur from 
numerous aspects of the proposed construction and operation of the proposed action.  

 
Stormwater Runoff. Stormwater runoff from the wharf, piers, and upland facility would 
likely cause adverse affects to water quality over the long-term. To minimize these 
effects, the Port will construct, operate, and maintain a stormwater drainage system that 
treats stormwater runoff from the developed upland portion of the site as well as the piers 
and wharf. The use of vegetated infiltration basins and mechanical filtration systems 
would prevent 90-95% of the hydrocarbons and metals from entering the action area by 
effectively capturing and treating a rain event of 0.25 inches per hour. Since not all 
stormwater would be treated and that the action area is already degraded from 
undertreated stormwater from urban development, the aquatic environment is reasonably 
likely to remain in a degraded state because of the environmental baseline and future 
continued development. (Appendix E in JPA for details).  
 
Accidental spills. During construction of a major facility such as the NOAA MOC-P, 
small, operational leaks or spills of hydrocarbons of fuel or lubricants or hydraulic fluid 
and other contaminants from equipment operating on over-water structures or at on-shore 
facilities are likely to occur. The most likely scenario is for smaller leaks likely composed 
of diesel fuel or lubricating oils.  
 
Chemicals containing polycyclic aromatic hydrocarbons cause adverse affects on the 
environment. The Port has included conservation measures, including an oil spill 
response plan for spills less than 10 gallons (minor spill) and greater than 10 gallons 
(major spill), for the release of hazardous materials resulting from accidental spills. By 
the applicant incorporating Federal OSHA secure requirements, inclusion of drip pans or 
absorbent material on all deck equipment, monitoring by crews for leaks from equipment, 
and inspection for leaks, diapering of machinery, and onsite spill response plan, it is 
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likely to increase the likelihood that any leak or spill will be contained before reaching 
the estuary, but if one happened, adverse affects to water quality would likely occur, 
albeit greatly minimized by the aforementioned actions. 
 
Dredge Material Contaminants. The Port conducted a marine sediment characterization 
study which showed no contaminants exceeding Sediment Evaluation Framework for the 
Pacific Northwest (SEF) screening criteria (U.S Army Corps of Engineers 2009). 
Arsenic, chromium, copper, nickel, and zinc were detected in the dredge prism and 
within new sediment material. The only non-metallic chemicals of concern detected were 
bis(2-ethylhexyl) phthalate (DEHP), and some dioxin and furan congeners. Detected 
metals and DEHP did not exceed the SEF marine benthic toxicity screening levels in the 
dredge prism and new sediment material. Dioxin toxicity equivalents did not exceed 5.71 
pg/g, and the most toxic dioxin congener, 2,3,7,8-TCDD, was not detected in any of the 
samples.  
 
Based on these results, dredging activities are not anticipated to result in the release of 
toxic substances into the water column nor is it expected that the leave-surface layer at 
the dredge basin will contain contaminants of such concentrations which would adversely 
affect benthic infauna, epifauna, or pelagic species feeding on prey located at the dredge 
site, including coho salmon or green sturgeon.  
 
Dredge Material Return Water. The Port will pipe dredge material across Yaquina Bay to 
the dredge spoil disposal site at McLean Point. The dredge material return water will 
spend a minimum residence time in the primary settling basin of 8.25 minutes before 
being returned to Yaquina Bay. Given that the predominant soils for the dredge area is on 
average, more than 90% sands with only minimal silts and clays, it is likely that the 
sands, with any contaminants attached, will settle out before returning to Yaquina Bay. 
The proposed treatment will minimize chemical or physical adverse affects to the water 
quality of Yaquina Bay from the return water entering the action area.  
 
Uncured Concrete. The Port would construct the piers and wharf primarily of pre-cast 
concrete planks but finish with a topping of cast-in-place concrete. Concrete that has not 
cured for a minimum of 24-hours may come in contact with the estuary through either 
rainwater entering the Bay or accidental spill. Uncured concrete can lower the pH of the 
receiving water causing it to be more acidic. The degree to which the decrease would 
occur depends on the amount of concrete spilled. Accidental contamination causing an 
adverse affect is likely given the following: 1) pouring of the concrete would occur 
anytime from December to April which is the rainy season in the action area, 2) no 
specific BMPs were provided to minimize this potential affect, and 3) the area over 
which this will occur (80,730 square feet).  
 
Summary - Chemical Contamination. The primary mechanism by which water quality is 
likely to be contaminated with chemicals is from accidental spills including uncured 
concrete. A release of chemicals from dredging resuspension and dredge material return 
water is likely to have a small adverse affect given the low concentrations found during 
the screening of the material. Over the long term, stormwater runoff, albeit the 90 to 95% 
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of the rainfall will be treated, will have an adverse affect on the water quality of the 
action area when combined with likely under-treated stormwater systems that enter 
Yaquina Bay. 
 
Changes to chemical, electrical, or magnetic fields. The Port will use a cathodic 

protection system on all of the 331 steel piles to protect them from corrosion. This system will 
likely alter the chemical and electrical fields near the pilings. 
 
Based on the analysis provided by the Oregon Department of Environmental Quality and a 
review by the NOAA Northwest Fisheries Science Center (NWFSC), the implementation of this 
system likely will not release additional metals into the action area in such quantities that are 
toxic to aquatic organisms. Passing current through an Impressed Current Cathodic Protection 
(ICCP) system immersed in a complex solution such as seawater will create chlorine and other 
compounds such as hypochlorous acid, hypobromous acid, hypochlorite, hypobromite, chloro- 
and bromo-organics, chlorides, bromides, chloramines, and bromamines. These substances are 
known as chlorine-produced oxidants when associated with seawater or brackish water. Because 
they are highly reactive, these oxidants decay rapidly in natural systems, with observed decay 
half-lives ranging from 1 to 100 minutes. Based on current understanding of the fate of chlorine-
produced oxidants and ICCP anodes, it is unlikely that the proposed ICCP system will create 
chlorine-produced oxidants in sufficient quantities that are toxic to aquatic organisms.  
 
The ICCP system could potentially generate weak electrical fields, although the BA indicates 
that the effects on biological organisms within the action area are likely to be local (likely to be 
on the order of millimeters) and such an effect would be insignificant on the environment. 
Additional information provided by the applicant indicates that electrical fields at 0.1 foot, 1 
foot, and 5 feet from the piles are likely to diminish from 3.8 volts, to 1.9 volts, to 0.7 volts. The 
expected frequency of the electrical charge is 180 Hz. NMFS requested in situ studies from the 
applicant to validate  the calculations but none were available. However, this type of cathodic 
protection has been used on numerous ferry terminals, Ports, and other facilities in Alaska, 
Washington, and California. Based on a summary table provided in a filing to the Federal Energy 
Regulatory Commission of the Settlement Agreement for the Ocean Power Technologies 10-
PowerBuoy Wave Energy proposal off the Oregon Coast, research has been conducted for low-
frequency electrical fields (<50 Hz) for sturgeon and elasmobranchs . Information on salmon and 
electrical fields generated for the purpose of cathodic protection could not be found from a 
search of Aquatic Sciences and Fisheries Abstract. Thus, it may be that the frequency is high 
enough that fish may be unlikely to be affected by the field. For the effects to the environment, 
NMFS is making the assumption there may be a small level of effect to estuarine species.  
 

Debris. Debris will be generated from the demolition of existing structures and the 
creation of wharf and pier. Prior to demolition activities, the Port will deploy a debris boom 
around each structure that is to be removed. The debris boom will be cleaned daily at the end of 
each shift, and as necessary throughout removal activities. Thus, given the short period of time 
that the debris may be in the water, it is unlikely to have an adverse affect on the water quality of 
the action area.  
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Changes to Physical, Chemical, and Biological Habitat. The construction of the 
terminal will convert intertidal habitat to subtidal habitat, cause short-term and long-term 
changes to the invertebrate productivity, create a new leave-surface layer, change the predator-
prey relationship at the location, alter migratory pathways of fish, and potentially introduce non-
native invasive species from construction equipment used during this time. Each of these effects 
will at least in the near-term (3-5 years) have an adverse affect on the estuarine habitat at the 
terminal location. 
 

Conversion of intertidal habitat to subtidal habitat. Dredging associated with the 
proposed action would modify approximately 5.68 acres of subtidal and intertidal habitat, 
including 0.68 acres of eelgrass beds. The direct physical effect of the dredging will be the 
lowering of the estuary floor by up to 11 feet, thus increasing the amount of deep subtidal 
habitat, making the loss of eelgrass permanent, and steepening the slope of the nearshore areas.  
 
The deepening of the intertidal will cause a loss of intertidal habitat for estuarine invertebrates, 
less shallow-water habitat for juvenile fish, and a loss of predator refugia and prey availability 
associated with eelgrass. The changing of the substrate on the slope from soft benthic substrate to 
rock riprap will change the species present at the site from mud-colonizing infaunal and 
epifaunal invertebrates to likely larger, mobile, invertebrates and fish.  
 
The physical changes to the action area from deepening the site, in addition to construction of in-
water structures, include changes in current velocities (speed and direction), changes in water 
quality, changes in sediment transport, changes in depositional and erosion patterns, and changes 
in types of sediment deposition. The Port conducted hydrodynamic and sediment transport 
modeling to assess these potential effects related to currents, sediment transport and deposition 
(CHE 2010). The results of the modeling show that the MOC-P terminal and associated dredging 
are likely to have the following effects: (1) Only a small, localized effect on current velocities in 
close proximity to the project area due to differences in bathymetry between existing and post-
construction conditions; (2) negligible impacts on tidal flow circulation in the area of interest, 
including existing eelgrass habitats; (3) a small localized increase in sedimentation in the 
immediate area of the terminal due to changes in suspended sediment concentration in the 
vicinity of the dredged areas, and which may increase maintenance dredging requirements;      
(4) no measurable impact on sediment transport outside the dredging area; (5) no detectable 
erosion or accretion in shallow habitat areas; (6) no change in the type of sediment in 
depositional patterns; and (7) likely lower water temperatures in the dredge prism but it is 
unlikely it will be any colder than the adjacent navigation channel.  
 
Overall, the most significant long-term biological effect from the dredging is the loss of eelgrass. 
The physical changes appear, based on modeling, to be of such small magnitude that the effects 
on estuarine habitat would be insignificant (CHE 2010).  
 

Invertebrate productivity. The dredging for the terminal will cause short-term and long-
term adverse affects to invertebrate productivity from both the immediate physical removal of 
biota during dredging and the permanent loss of eelgrass. Dredging will convert subtidal and 
intertidal habitats to deeper subtidal habitats that will result in the short-term loss of benthic 
invertebrates and other prey species as well as changes in the abundance, composition, and 
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structure of benthic communities. Even though the new dredge prism is likely to experience 
slightly higher salinity conditions and lower temperatures as a result of the deepening, it will be 
recolonized by species that occur in adjacent undisturbed areas with similar conditions. The rate 
of recolonization is not known given that the rate of recovery for benthic communities in 
dredged areas is highly variable and depends on the type of sediment, system size, the 
composition of nearby communities, the amount of sediment removed, and salinity. Benthic 
species with planktonic larval stages and/or species that move into the water column are 
expected to rapidly recolonize the site (6 to12 months). These are typically the organisms that 
provide the food base for epibenthic-feeding fish species. Some changes in the species 
composition and relative abundance of the benthic fauna are likely because of combined effects 
of changes in water depth, salinity, temperature, and substrate conditions. Whether the food 
production potential of the site will decrease or increase is difficult to predict.  
 
The loss of 0.68 acres of eelgrass at the terminal site is another loss of invertebrate productivity 
in the action area. As described in the Environmental Baseline, eelgrass provides the base of the 
food web by creating detritus that is then used for productivity of invertebrate and vertebrate 
species found in eelgrass. Invertebrates from Corophium spp., to shrimp to crabs, use the 
eelgrass for habitat while providing food sources for larger organisms including fish.  
 

New surface material. Post-dredging there will be a new bottom-surface at the terminal 
site for invertebrates to colonize and fish to find prey on. Based on the sediment characterization 
of the cores taken in the dredge prism, there will likely be no levels of contaminants remaining in 
the substrate that would cause an adverse effect on invertebrates colonizing the area or predators 
who consume the prey.  
 

Predator-prey relationship. The dredging and construction of the terminal will likely 
cause a change in predator-prey relationships at the terminal location. The loss of eelgrass and 
the placement of pilings and overwater structure will likely both play a role in changing 
predatory behavior at the site. Eelgrass provides habitat for invertebrates and vertebrates to find 
refuge from predators. The loss of the 0.68 acres, approximately 13% of the eelgrass bed in the 
vicinity will likely cause increased predation on smaller juvenile fish or increased density of fish 
using upriver eelgrass beds. In addition, the placement of the piles and the small boat dock will 
provide structure in the lower estuary which is attractive and used by many fish, including 
rockfish. In addition, the small boat dock may be used by California sea lions as a haulout. These 
animals are known to eat salmonids, eulachon, and small green sturgeon. The addition of the 
small boat pier is not anticipated to increase the number of California sea lions in Yaquina Bay, 
and therefore, sea lion predation of fish is not anticipated to increase as a result of the proposed 
project. This analysis would also apply to the rockfish in Yaquina Bay. It is likely that rockfish 
using other nearby structures will now use this structure, however an increase in their population 
such that an increase in the number of individual fish consumed will not likely occur.  
 

Migratory pathways. The MOC-P dock and access piers have the potential to affect the 
migratory behavior of estuarine fish. Overwater structures can create sharp underwater light 
contrasts by casting shade in ambient daylight conditions. They can also produce sharp 
underwater light contrasts by casting artificial light in ambient nighttime conditions. Changes to 
ambient underwater light environments pose a risk of altering fish migration behavior and 
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increasing mortality risks. Studies of fish behavior around piers have shown that juvenile salmon 
are reluctant to enter darkened areas under piers and that juvenile salmon avoid entering shaded 
habitats. Upon encountering piers, schools of salmon have been observed to break up and move 
around the pier. The extent this factor impairs their migration (and potentially their fitness) has 
not been quantified (Nightingale and Simenstad 2001). 
 
The proposed MOC-P dock facilities will extend approximately 280 feet into Yaquina Bay, and 
therefore, have the potential to affect the migratory behavior of OC coho salmon and other 
species. Currently, the existing baseline is already modified from two docks (which will be 
removed) and an Oregon State University research facility dock located immediately east of the 
action area. The deck height of these structures is approximately 14 feet, and the piles are spaced 
less than 40 feet apart on center. In comparison, the deck height of the NOAA wharf and access 
piers will be approximately 16.25 feet and the piles will be spaced 40 feet apart on center. The 
greater deck height of the proposed NOAA wharf and access pier structures and the less-densely 
spaced piles, will allow greater light penetration beneath the structures, as compared to the 
existing (to-be-removed) overwater structures. To mitigate for light/dark interfaces that may still 
be present, the applicant would paint the undersides of the proposed access piers with a durable, 
bright white, reflective paint to increase the reflectivity of light under the structures and 
minimize the effects of shading. As for the small boat dock, the applicant has designed it to be a 
grated structure served by a grated aluminum gangway approximately 5 feet wide in order to 
minimize the amount of shading under the structures. The mitigative actions proposed by the 
applicant minimizes the adverse affect of potentially increasing predation of juvenile fish.  
 

Non-native invasive species. The use of equipment from other estuaries to construct the 
MOC-P in Yaquina Bay can bring non-native and potentially invasive species into the estuary. 
The introduction of non-native invasive species can cause a loss of space, loss of food, and/or 
loss of native species. For example, the non-native tunicate, Molgula manhattensis, was 
discovered colonizing the underside of the barge brought into Yaquina Bay for the Test Pile 
Program and to construct the MOC-P.5 This tunicate has not been observed in Yaquina Bay 
before. The concern is that tunicates are particularly prolific spawners, in some cases, 
reproducing once every 24 hours when the water temperatures warm to the right conditions. This 
type of reproductive capabilities can out-compete native organisms for food and space.  
 
The Washington Department of Fish and Wildlife management program for invasive species 
considers this tunicate a secondary invasive concern as they have not demonstrated a substantive 
invasive threat, but are being monitored. The potential risk associated with this tunicate is the 
potential for rapid expansion. Once established, these tunicates can displace most native 
organisms by out-competing them for food and space, and potentially by consuming the spawn 
or larvae of other marine species. The presence of non-native tunicates can lead to profound 
disruptions of naturally functioning ecosystems by altering species interactions, nutrient cycling, 
and energy flow (Carlton 2001). Disruptions to the natural biological and physical processes of 
marine communities often leads to decreased biological diversity on local scales and increased 
ecosystem homogenization over much larger geographic scales (Ruesink 1998).  
 

                                                 
5 Email correspondence from Dan Avery, ODFW, to B. Lohrman, NMFS (June 7, 2010; October 6, 2010) 
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The case of Molgula manhattensis, highlights the fact that non-native invasive has the capability 
of appearing in unintended waters, could expand dramatically in their range, and could cause 
changes in the biological integrity of the Yaquina Bay system. Thus, non-native invasive species 
transferred into the Bay unknowingly is reasonably likely to have an adverse affect to the action 
area if left untreated.  
 

Habitat loss. The placement of the 331 piles will cause a loss of 1,286 square feet (0.03 
acres) of bottom habitat, including eelgrass and unvegetated subtidal and intertidal habitat. As 
for the water column, the placement of the piles will cause a loss of 2,170 cubic yards of open 
estuarine space in the estuary. Approximately 366 cubic yards of open water column will be 
restored with the removal of the piles associated with the intake pier, Port dock 2, dolphins, and 
navigational marker, for a net loss of approximately 1,804 cubic yards of water column loss. This 
loss of water column results in a loss of open water habitat that could be used by ESA-listed fish 
and their prey species.  
 

Vessels. For fish and invertebrates in the action area, the movement and operation of the 
vessels while in Port is not likely to create a detectable adverse affect on water quality or 
individuals because NOAA vessels are: (1) unlikely to take-up ballast while in Port; (2) if ballast 
is discharged, an open ocean ballast exchange would have occurred minimizing the likelihood of 
non-native species being introduced into Yaquina Bay; and (3) movement of vessels will not 
adversely affect the behavior of either OC coho salmon or green sturgeon.  

 
Mitigation. The Port is proposing to mitigate for the loss of water column habitat, 

intertidal mudflat habitat, and eelgrass habitat mitigate by removing existing structures and fill 
and planting eelgrass beds.  
 

Water column habitat. The water column of Yaquina Bay provides habitat for a variety 
of native fish, including Chinook salmon, coho salmon, steelhead, chum salmon, sea-run 
cutthroat trout, topsmelt, Pacific herring, longfin smelt, surf smelt, northern anchovy, lingcod, 
starry flounder, English sole, Pacific staghorn sculpin, various gobies, Pacific sand lance, shiner 
sea perch, threespine stickleback, Pacific tomcod, white sturgeon, and green sturgeon (Emmett et 
al. 1991). 
 
To mitigate for the 2,344 cubic yards of water column habitat, the Port will remove the piles 
associated with the existing water intake pier and Port dock 2, dolphins and a navigational 
marker which will equal 366 cubic yards of available water column habitat. All of these 
structures are in close proximity to the terminal location itself. In addition, the Port proposes to 
remove portions of the concrete hulled ship “S.S. Pasley” across the Bay at their International 
Terminal that will create a total of 18,400 cubic yards, of which the Port is using 1,978 cubic 
yards for this mitigation.  The creation of the open water habitat by removing the Pasley will 
occur at some later date, as it is contingent upon yet-approved permits and authorizations from 
the federal regulatory agencies. Therefore, NMFS is not considering this action as reasonably 
certain to occur, and is not attributing any benefits of this action to ESA-listed species. Thus, 
there will be a loss of 1,978 cubic yards of water column habitat for estuarine fish and 
invertebrates. 
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Unvegetated intertidal mudflat. The proposed action will cause a loss of approximately 
0.05 acres of the unvegetated intertidal zone by lowering the elevation approximately 11 feet 
from dredging. The substrate of the area to be dredged includes sand and sandy mud. It provides 
habitat for a variety of clams including bent-nose clams (Macoma nasuta) and butter clams 
(Saxidomas gigantea), amphipods, such as Corophium spinicorne, and ghost shrimp (Neotrypaea 
californiensis). 
 
The Port proposes to mitigate for the loss of unvegetated intertidal habitat by the excavating 
areas in Mitigation A, B, and C (see Figure 4) to lower elevations such that shallow-water habitat 
will be created from what is otherwise upland fill. Excavation would occur in the 2010/2011 
IWW period. Given that the in-water work and the excavation is occurring at the terminal 
location, there is unlikely to be any temporal or spatial adverse affects associated with this 
action. However, it is expected that an increase in suspended sediment will occur in the action 
area, as discussed above for the removal of existing structures.  
 

Eelgrass. The Port will remove 0.68 acres of eelgrass from dredging, constructing the 
piles to support the access pier at the wharf, riprap, and shade from the western access pier. To 
offset this impact, the Port proposes to create 0.68 acres of eelgrass habitat in Mitigation Area A, 
B, and C by excavating an area of 1.88 acres. These areas would be planted with eelgrass that 
was harvested in summer 2010 from the dredge prism and graded in such a manner so that the 
physical requirements for eelgrass growth are met.  
 
Through the Port’s modeling of wave energy, tidal currents, wind, they found that there should 
be sufficient currents to prevent sediment deposition that would smother and/or raise the base 
elevation to levels that would cause injurious desiccation of the plants (CHE 2010).  
 
The grading plan for Mitigation Area A shows that water velocities in the mitigation area remain 
in excess of 0.1 feet per second for most of the tidal cycle (CHE 2010). The water velocities 
suggest they will be comparable to velocities seen within the existing eelgrass areas north of the 
mitigation area. The flow regime ensures sufficient daily tidal exchange, so that very fine sand 
(0.18 mm) is not likely to be deposited within the mitigation area. Silt (0.02 mm) may be 
deposited, but according to the modeling it will be removed by direct wind-waves propagating 
from the north.  
 
The modeling of depth-averaged water velocities for Mitigation Area A indicates velocities in 
excess of 0.3 feet per second for portions of the tidal cycle greater than 44 minutes (CHE 2010). 
These velocity durations are longer than the less than 17 minute transit time for the 
approximately 300 feet to the open estuary. Since these velocities occur for tidal elevations 
between 5.0 and 8.0 feet NAVD, macroalgae accumulations can be expected on the gravel beach 
at the periphery of the mitigation site above the higher eelgrass elevations at 3.0 feet NAVD. 
Aside from the water velocity simulations of Coast and Harbor, water velocity measurements 
within the Yaquina are quite limited. However, water velocities within the large eelgrass beds at 
Sallys Bend are likely similar to those expected to occur in Mitigation Area A. 
 
The excavation of Mitigation Area A will occur in the dry, behind the dike. The reconnection 
with Yaquina Bay will occur between November 2010 and February 15, 2011. Thus, 
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construction activities of creating Mitigation Area A are unlikely to have an adverse affect on the 
water quality or other chemical, or physical, or biological functions of the estuary.  
 
Given the hydrodynamic modeling results, planting plan, monitoring, and reporting plan, it is 
likely that the Port will achieve 0.68 acres of eelgrass within 6 years of the initial planting in 
2011.  
  

Adaptive management strategy. The Port’s proposal to adaptively manage the eelgrass 
mitigation site includes consulting the agencies after two years if corrective action is being 
considered. The Port stated that if monitoring shows eelgrass is not surviving and reaching the 
performance standard, an assessment of the rate of sediment deposition, water velocities, and 
macroalgae accumulation will be made. Corrective actions could include recontouring the 
mitigation areas, which may prolong the monitoring period, or changing the method or the 
timing of eelgrass planting. 
 
The current area which the Port is proposing to plant is appropriate for the temporal loss that the 
estuarine species will experience to their predator refugia and prey resource base. However, 
given that the proposed action does include a potential to revisit the eelgrass mitigation, if the 
current mitigation plan does not meet the standards set, then another location will need to be 
sought. The Port proposes that altering the success criteria to match the conditions at the site may 
be an option. This would cause a greater adverse affect than analyzed in this Opinion which 
would trigger reinitiation of this consultation.  
 

Mitigation – eelgrass summary. The Port's proposal to replace the 0.68 acres of eelgrass 
after 6 years of loss will likely cause an adverse affect for estuarine fish and invertebrates 
because of the temporal delay which it took to achieve the same area which was impacted. The 
eelgrass mitigation plan does not provide for an increase in productivity that could occur by a 
larger area of eelgrass which would attempt to offset the lost productivity over the previous 6 
years. The Port is creating 2.04 acres of intertidal estuarine habitat by excavating upland dredge 
spoils, thus, there is the likelihood of greater eelgrass beds, however, there is still a loss of the 
specialized predator refugia and prey functions that the eelgrass provides.  
 

Interrelated and Interdependent Actions’ Effects. 
 

Maintenance dredging. The Port will conduct maintenance dredging intermittently 
throughout the operational life of the facility. Based on hydrodynamic modeling (CHE 2010), 
deposition in the turning basin is expected to occur at 0.3 to 0.5 feet per year. Using a design 
sedimentation rate of 0.4 feet per year, CHE estimated that maintenance dredging 30,000 to 
40,000 cubic yards of material would be required every 10 to 15 years. Sedimentation rates and 
maintenance dredging requirements would likely be reduced over time, however, due to natural 
stabilization and adjustment processes.  
 
The negative effects (temporary increases in turbidity and temporary removal of benthic and 
epibenthic organisms) to OC coho salmon and southern green sturgeon are expected to be similar 
in type to the effects of initial dredging but of shorter duration because a smaller area and 
volume of material will likely need to be removed.  
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South Beach transportation upgrades. The transportation improvements which will be 
completed near the MOC-P site will increase the amount of impervious surface within the action 
area, but any additional stormwater will receive upgraded water quality treatment before entering 
Yaquina Bay.  
 

Effects to ESA-Listed Species within the Action Area.  
 

OC Coho Salmon 
 
The following discussion analyzes the effects on the environment mentioned above as they relate 
to effects on ESA-listed OC coho salmon.  
 
 Water Quality. 
 
 Increase in suspended sediment. Suspended sediment concentrations will increase 
during excavation of existing structures, dredging, and any combination of pile driving activities 
during November 1 to February 15.  
 
The effect of elevated turbidity levels on fish depends on the species and developmental stage of 
the fish as well as site-specific conditions. Low to moderate turbidity levels, such as those 
naturally occurring in estuaries, are beneficial for certain species of fish. As reported by Boehlert 
and Morgan (1985), turbid conditions increase overall feeding rates of larval Pacific herring by, 
it is thought, enhancing the visual contrast of prey items (Barnhart 1988). Gregory and Northcote 
(1993) observed that increased turbidity resulted in increased foraging rates in juvenile Chinook 
salmon, which they attributed to the increased cover provided by the turbid conditions. Gregory 
and Levings (1998) found that during their seaward migration in the Fraser River system, salmon 
smolts were less likely to fall prey to fish piscivores in turbid water than in clear water. 
 
Although low to moderate turbidity levels can have a beneficial effect to certain species by 
providing cover from predation or increased foraging rates, high levels of turbidity can result in a 
variety of physiological and behavioral effects to fish and other aquatic organisms. Potential 
physiological effects include changes in respiration rates, abrasion and damage to gill structures 
and epidermal tissue, reduced feeding, reduced filtration rates, burial and smothering of infaunal 
or epibenthic organisms, or reduced response to physical stimuli. These effects can in turn result 
in increased mortality and/or decreased growth and reproduction in general. Potential behavioral 
effects include altered schooling behavior, alarm reaction, displacement, cover abandonment, 
avoidance, or attraction (as a potential food source or cover) (Anchor Environmental 2003). 
Increased turbidity has been observed to induce a surfacing response by coho, which may make 
them more vulnerable to predation (Anchor Environmental 2003).  
 
Elevated suspended sediment concentrations will occur almost every day for at least a 2-month 
period from November to February 15. During this time period, it is unlikely that juvenile OC 
coho salmon will be present in the action area and exposed to elevated suspended sediment 
levels.  
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Adult OC coho salmon will likely be present in the action area for up to two months (November 
through December), although their abundance will decrease through this period. The peak timing 
of movement of adult OC coho salmon through the action area is likely in October. During pile 
driving, dredging, and excavation, the Port will measure turbidity every 4 hours at fixed 
locations upstream and downstream of the activity. For the adults that will be present in the 
action area during increased levels of suspended sediment, albeit their numbers will be 
decreasing over time; the turbidity plume may cause adults to modify their holding locations or 
upriver migration timing which is a behavior modification, but that modification to their 
behavior is likely not to cause an adverse affect on their reproductive capabilities.  
 
 Increase in sound levels. Piles will be installed using three different methods. All piles 
will be first jetted and then vibrated. The piles supporting the wharf will also be finished, or 
“proofed,” using an impact hammer. These actions will increase sound levels in the action area. 
All pile driving will occur between November 1 and February 15, during a time when it is 
unlikely that juvenile OC coho salmon will be present. The peak movement of adult Oregon 
Coast coho migrating through action area will occur in November and December, with small 
numbers continuing to move through the Bay into January.  
 
The effects of sound on fish are varied and range from acute and sometimes fatal effects such as 
damage to auditory receptors and rupture of the swim bladder to chronic effects such as 
behavioral changes and long-term stress (ICF Jones and Stokes and Illingworth & Rodkin 2009, 
Hastings and Popper 2005). Behavioral effects to fish resulting from pile-driving noise may 
include avoidance of the area, changes in migratory routes, delayed migration, or interruption of 
spawning. Fish species may move away from protected shoreline habitat because of increased 
noise, making them more susceptible to predation. The noise may also increase predation on 
small fish by masking the sound of approaching predators (Anderson 1990). Attempts to quantify 
the level of sound at which these effects occur are few and largely inconclusive (Hastings and 
Popper 2005). 
 
NMFS’s current impact pile driving noise thresholds for fish less than two grams in size are a 
peak pressure of 206 decibels (dB) and an accumulated sound exposure level (SEL) of 183 dB 
(NMFS 2008d). For fish larger than 2 grams, thresholds are a peak pressure of 206 dB and an 
accumulated SEL of 187 dB. These limits (the “harm” thresholds) are based on their potential to 
cause physical injury. In addition, a 150 dB root mean square (RMS) threshold (the “harassment” 
threshold) for potential behavioral effects is also applied. 
 
From the analysis conducted in the Effects to the Environment section which is based on data 
collected during the Test Pile Program (Appendix F of the BA), it is not likely that  levels during 
vibratory hammering will reach the levels currently understood to cause injury or death in fish. 
As for adverse behavioral affects, there is no available evidence that sound levels generated from 
vibratory hammers cause an adverse affect to the behavior of OC coho salmon or green sturgeon. 
 
As for "proofing" the 149- load bearing piles used for the wharf, two cushion blocks will be used 
during this process. Using the data generated from the Test Pile Program and NMFS noise 
threshold calculator, it is likely that injury of fish who are greater than 2 grams would occur 
within 75 feet of the pile, while fish's behavior will be negatively affected within 708 feet of the 
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pile. An adult OC coho salmon may slightly delay migration which would be considered an 
adverse affect, but this response is not likely to be of such a magnitude that it would cause injury 
to the individual or cause an adverse affect on spawning capabilities upstream. Using the 
numbers generated in the BA for the calculation of potential individuals of OC coho salmon that 
could be injured from impact hammering, it is likely that up to 22 adult OC coho salmon are 
likely to be injured or killed during pile driving.6 
 
 Chemical contamination. Chemicals may enter the aquatic environment during 
construction from equipment leaks, dredge material return water, resuspended dredge material 
during dredging, and uncured concrete. In the long term, stormwater runoff will contribute low 
levels of polycyclic aromatic hydrocarbons and metals to the action area.  
 
The potential input of contaminants into Yaquina Bay from resuspension during dredging or 
from the dredge material return water, is a short-term effect (only during November to February 
15) and is reasonably likely to have low enough levels of any contaminants, as demonstrated in 
the sediment characterization report, that any potential effect on OC coho salmon adults or 
juveniles is very small. Juveniles will not be present in the action area during the time of 
resuspension of these contaminants and given the low levels of the contaminants, 
bioaccumulation in prey resources for adults or juveniles is unlikely.  
 
The potential for accidental spills and uncured concrete coming in contact with the water column 
occurs over a longer period of time (November to May). The BMPs for preventing or responding 
to a spill are detailed and will likely either prevent a spill or greatly reduce the extent and 
magnitude of it such that adult OC coho salmon are not likely to be adversely affected. Thus, any 
leaks or spills of oil or hydraulic fluid from construction machinery will be small in volume, will 
contaminate only a small area, and will dissipate within minutes. Even if juvenile coho salmon 
were present, they are unlikely to die due to the presence of small, short-lived leaks from 
construction machinery, but the persistence of the substances in the substrate or food chain may 
increase the risk of immunosuppression, reducing disease resistance (Arkoosh & Collier 2002).  
As for uncured concrete coming in contact with the water, the proposed action does not provide 
BMPs as to how the applicant will prevent uncured concrete from coming in contact with the 
water either through spilling over the side or through rainwater carrying it into the action area. 
Given that this could occur and the lowering of pH of the aquatic system would be detrimental to 
prey resources or individual fish rearing in the area, there is potential to for an adverse affect to 
any juvenile OC coho salmon in the area that would impair their ability to feed or grow either for 
a short period of time (hours) or impair their ability to grow to maturity (killed from increased 
susceptibility to predators).  
 
Stormwater will be treated for the duration of the operation of the facility. Stormwater from the 
wharf and piers would be treated using a filtration system while stormwater from the upland 
facility would be treated using a combination of vegetated infiltration basins. The treatment 
systems will either fully infiltrate, or at a minimum, remove 90-95% of the hydrocarbons and 
metals in the stormwater before being released into the Bay. Even though the majority of the 

                                                 
6 The Corps provided the estimate of adult OC coho salmon likely killed during the pile driving in the BA. The 
analysis was based on survey data collected in Myers (1980), and estimating an upper limit of 1.5 coho per hectare 
in Yaquina Bay in mid-winter.  
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contaminants would be removed, there is still direct contamination of the water column and 
potential prey resources which could cause an adverse affect on the ability of adult OC coho 
salmon to spawn or juvenile OC coho salmon to smolt successfully over a 20-year period.   
 
 Changes to chemical, electrical, or magnetic fields. The Port would use an impressed 
current cathodic protection system on all 331 piles to prevent corrosion. The use of this system 
will likely generate chlorine-based constituents in the water column and create a weak electrical 
field. Given the information provided, and reviews by the ODEQ and the NWFSC, there was no 
information provided that would suggest an adverse affect would be reasonably likely to occur to 
OC coho salmon from the release or creation of chemical constituents in the water column. As 
for the electrical field, it will be a high voltage and high frequency direct current. As stated 
previously, a search of the Aquatic Sciences and Fisheries Abstract and the Internet did not 
provide any citations or relevant literature for frequencies of this level. Thus, NMFS is making 
the assumption that given the lack of scientific evidence that supports an adverse affect and the 
use of this system in several ferry terminals and Ports in brackish or marine waters of Alaska, 
Washington, and California, there is no adverse affect on salmon, or the level of adverse affect is 
so small that it has not been detected.   
 
 Debris. Debris may fall into the water in the action during demolition of existing 
structures and construction of the wharf and piers. The Port is proposing to place a debris boom 
in the water to retain any materials that fall into the water and remove them to an upland disposal 
site daily, at a minimum. Given that debris will be retained in a small area around the terminal 
and remove from the area on a daily basis, effects to individual OC coho salmon is unlikely.  
 
Changes to physical, chemical, and biological habitat. 
 
 Conversion to subtidal habitat. The nearshore area where dredging will deepen the 
intertidal to subtidal is primarily used by juvenile OC coho salmon. Adult OC coho salmon that 
are holding in the Bay or actively moving upriver are not likely to be affected by this change 
because they use deeper habitats. The lowering of the elevations will cause intertidal to be 
deepened to 25 feet MLLW. Smolts typically stay closer to shore than adults and use the upper 
20 feet of the water column. Thus, the deepening of this area may modify their nearshore habitat 
usage such that they may stay even closer to shore or that with a higher density of fish using a 
smaller area, predation may increase. Thus, there is likely to be an increased number of juvenile 
OC coho salmon that are consumed by predators or their likelihood of survival is reduced 
because of a loss of prey foraging habitat. 
 
 Benthic productivity. Dredging will cause a loss of invertebrate productivity at the site. 
Sampling conducted by Myers (1980) documented that coho forage in both nearshore and deep 
subtidal habitats in the vicinity of the proposed MOC-P facility. Juvenile fish, primarily anchovy, 
surf smelt and sand lance, accounted for the majority of prey found in the stomach contents of 
hatchery-raised and wild coho captured in nearshore habitats. Crustaceans, primarily adult 
crangonid shrimp and Dungeness crab larvae, accounted for the majority of prey items in the 
stomach contents of hatchery-raised coho captured in channel habitats, and juvenile surf smelt 
accounted for the majority of prey items in the stomach contents of wild coho captured in 
channel habitats.  
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The food resources of OC coho could be temporarily affected by the initial dredging for the 
MOC-P facility, as well as by all subsequent maintenance dredging. Dredging and excavation of 
approximately 5.68 acres of subtidal and intertidal habitat will result in the temporary loss of 
epibenthic and benthic invertebrate prey species of OC coho salmon. The rate of recovery for 
benthic communities in dredged areas can be variable but benthic invertebrates have a relatively 
rapid reproductive rate of 6 to 12 months. The individuals in the first cohort using the estuary for 
transition from freshwater to saltwater after the dredging will likely experience an adverse affect 
from decreased prey availability which may translate into delayed growth or greater 
susceptibility to predation from less strength. Maintenance dredging is anticipated to occur every 
10-15 years, thus, this action will affect prey availability for juvenile OC coho salmon every 
decade or so. However, this Opinion does not cover any take associated with the maintenance 
dredging, which is anticipated will be addressed in future consultations with the Corps.  
 

New leave-surface layer. Post-dredging there will be a new mud-bottom at the terminal 
site for invertebrates to colonize and fish to find prey on. Based on the cores taken at the site and 
the sediment characterization conducted by the applicant, there will likely be very low levels of 
contaminants remaining in the substrate such that any effect to an individual juvenile OC coho 
salmon would be very small.  
 

Predator-prey relationship. The dredging and construction of the terminal will likely 
cause a change in predator-prey relationships at the terminal location. The loss of eelgrass and 
the placement of pilings and overwater structure will likely both play a role in changing 
predatory behavior at the site. Eelgrass provides habitat for invertebrates and vertebrates to find 
refuge from predators. The loss of the 0.68 acres, 13% of that eelgrass bed in close proximity 
will likely cause increased predation on smaller juvenile fish or increased density of fish using 
upriver eelgrass beds. In addition, the placement of the piles and the small boat dock will provide 
structure in the lower estuary which is attractive and used by many fish, including rockfish. In 
addition, the small boat dock may be used by California sea lions as a haulout. These animals are 
known to eat salmonids and small green sturgeon. The addition of structure to this area is not 
likely to increase predation pressure but perhaps concentrate the predators in this area as 
compared to other parts of the action area. The increase of shading and light/dark interfaces may 
also increase predation efficiency. Given the time in which the facility will be in place and its 
size, it is reasonable that an increase in predation through one of the aforementioned mechanisms 
would occur on OC coho salmon juveniles using the nearshore and shallow-water habitat as they 
smolt. 
 

Non-native invasive species. The presence of non-native invasive species such as the 
tunicate that was found on the barge used in the Test Pile Program and that would be used for 
this proposed project, demonstrates that invasive species can be unintentionally moved from one 
bay to another. It is assumed that this species, could proliferate in Yaquina Bay and have adverse 
on the environment, although the direct linkage to juvenile or adult OC coho salmon is less 
direct. Thus, it is likely that an adverse affect to juvenile or adult OC coho salmon is a remote 
possibility.  
 

Habitat loss. The loss of 1,286 square feet (0.03 acres) of benthic habitat, including 
eelgrass and unvegetated subtidal and intertidal habitat. In addition, the placement of the piles 
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will cause a loss of 2,170 cubic yards of water column volume in the estuary. The loss of 
estuarine space and bottom-habitat would be an adverse affect on juvenile OC coho salmon 
because of a potential permanent loss of available prey habitat.  
 
 Mitigation. The mitigation for lost water column, intertidal mudflat, and eelgrass will 
minimize adverse affects to juvenile OC coho salmon which are the life stage most likely 
affected by the loss of these habitat types.  
 
 Water column. Mitigation for lost water column habitat offsets approximately 16% of the 
volume inaccessible to OC coho salmon from the placement of in-water structures.  Juveniles 
and adults need space to grow to maturity, thus, there will be a long-term loss of estuarine habitat 
for feeding, migrating, and smolting. 
 
 Intertidal habitat. The proposed replacement of the intertidal habitat will occur in close 
proximity to the area impacted and created within the same in-water work window as the loss 
occurs, thus, causing a loss of prey resources only for the cohort outmigrating in 2011. This 
action will likely not adversely affect those individuals.  
 
 Eelgrass. The proposed mitigation plan to create the same acreage of eelgrass that would 
be lost from dredging (0.68 acres) after six years does not address the lost habitat functions to 5 
juvenile OC coho salmon cohorts between the dredging and anticipated fully functional eelgrass 
beds. OC coho salmon use the estuary for feeding and resting while they conduct the 
physiological change from freshwater to saltwater. Eelgrass is known to provide abundant 
production of invertebrates and vertebrates including Corophium spp. and smaller fish to forage 
on. The lost habitat functionality for each cohort will likely cause a lower success rate for an 
individual fish to enter the ocean and return to spawn. Thus, the proposed mitigation for eelgrass 
is reasonably likely to increase the likelihood of indirect injury or death from lower prey 
availability or increased predation from less refugia.  
 

Vessels. As mentioned earlier, the movement and operation of the vessels while in Port is 
not likely to create a detectable adverse affect on water quality or individuals because NOAA 
vessels are: (1) unlikely to take-up ballast while in Port; (2) if ballast is discharged, an open 
ocean ballast exchange would have occurred minimizing the likelihood of non-native species 
being introduced into Yaquina Bay; and (3) movement of vessels will not adversely affect the 
behavior of OC coho salmon either through noise or physical presence.   
 
 Summary - Effects to OC coho salmon. The proposed action is comprised of numerous 
components that have a range of effects on OC coho salmon. The range includes effects which 
are not likely to rise to the level of an adverse affect, effects which may be adverse to an 
individual but are small enough either in frequency or magnitude they do not rise to a level of 
injury or death; or adverse affects that are likely to interfere with the essential behaviors of 
feeding, migrating, or smolting such that the individual is likely to be injured or die.  
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The effects which are not likely to adversely affect an individual are:  
 Short-term increased suspended sediment from excavation, dredging, or placing piles;.  
 Chemical contamination from resuspended materials from dredging; dredge material 

return water; or accidental spills of hydrocarbons. 
 Structural debris entering the Bay. 
 Movement or operation of vessels in the action area. 
 
The effects which may adversely affect an individual but are not likely to rise to the level of 
injury or death are:  
 Changes to the electrical field from the impressed current cathodic protection system 

(juveniles and adults). 
 Change in food resources from proliferation of non-native invasive species. 
 
The effects which are likely to have an adverse affect and rise to the level of injury or death are:  
 Increase in sound levels from pile driving (adults). 
 Decrease in pH from uncured concrete coming in contact with the water (juveniles). 
 5-10% of untreated stormwater entering Yaquina Bay (juveniles and adults). 
 Loss of food resources from dredging and loss of eelgrass beds (juveniles). 
 Increased predation pressure from loss of eelgrass refugia and increased structure for 

predators (juveniles). 
 Loss of water column habitat from placement of structure (juveniles and adults). 
 

Southern Green Sturgeon 
 
The following discussion brings forward the effects on the environment mentioned above as they 
relate to effects on ESA-listed southern green sturgeon. For the majority of effects discussed 
above, they will be short-term during the construction period which will be completed by May 
2011. Therefore, given that green sturgeon are likely to present in Yaquina estuary from June 
through October, it is unlikely that individuals will be present to experience an affect.  
 
The effects which are not likely to adversely affect an individual are:  
 Short-term increased suspended sediment from excavation, dredging, or placing piles;  
 Chemical contamination from resuspended materials from dredging; dredge material 

return water; or accidental spills of hydrocarbons. 
 Structural debris entering the Bay. 
 Movement or operation of vessels in the action area. 
 Increase in sound levels from pile driving. 
 Decrease in pH from uncured concrete coming in contact with the water. 
 Increased predation pressure from loss of eelgrass refugia and increased structure for 

predators. 
 

The effects which may adversely affect an individual but are not likely to rise to the level of 
injury or death are:  
 Changes to the electrical field from the impressed current cathodic protection system.  
 Change in food resources from proliferation of non-native invasive species. 
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 Loss of water column habitat from placement of structure. 
 

The effects which are likely to have an adverse affect and rise to the level of injury or death are:  
 5-10% of untreated stormwater entering Yaquina Bay. 
 Loss of food resources from dredging. 
 

Changes to Chemical, Electrical, or Magnetic Fields. The Port's cathodic protection 
system is unlikely to create chlorine-produced oxidants in sufficient quantities that are toxic to 
aquatic organisms, including individual green sturgeon or their prey.  
 
Green sturgeon are an electrosensitive species but it is unknown to the degree with which they 
may or may not be affected by this system. The electrical field is a higher voltage and high 
frequency direct current. A search of the Aquatic Sciences and Fisheries Abstract and the 
Internet did not provide any citations or relevant literature for frequencies of this level. For the 
reasons identified for coho, NMFS is making the assumption that if there is an adverse affect, it 
is small, and one that does not rise to the level of injury or death either directly or indirectly.  
 
Non-native invasive species. The presence of non-native invasive species such as the tunicate 
that was found on the barge used in the Test Pile Program and that would be used for this 
proposed project, demonstrates that invasive species can be unintentionally moved from one bay 
to another. It is assumed that this species and others, could proliferate in Yaquina Bay and have 
adverse on the environment, although the direct linkage to adult or subadult green sturgeon is 
less direct. Thus, it is likely that an adverse affect to green sturgeon in the long-term is a remote 
possibility, although one that is not reasonably certain to rise to the level of injury or death.  
 
 Stormwater. Stormwater will be treated for the duration of the operation of the facility. 
Stormwater from the wharf and piers would be treated using a filtration system while stormwater 
from the upland facility would be treated using a combination of vegetated infiltration basins. 
The treatment systems will either fully infiltrate, or at a minimum, remove 90-95% of the 
hydrocarbons and metals in the stormwater before being released into the Bay. Even though the 
majority of the contaminants would be removed, there is still direct contamination of the water 
column and potential prey resources. Given that green sturgeon are assumed to be already 
exposed to some low level of contaminants via their food pathway because of their use of rivers 
and estuaries that are receiving stormwater, the addition of untreated stormwater from the 
proposed action adds to a baseline that already has prey contamination, thus, an adverse affect on 
the individual is likely.  
 

Loss of Food Resources. Since subadult and adult green sturgeon use a variety of habitats 
including shallow-water and deeper water areas, the physical change to the bathymetry at the site 
is not likely to cause an adverse effect to the individual. However, the dredging will kill epibenthic 
and benthic invertebrates within the 5.68 acres. The primary prey of green sturgeon includes 
crangonid shrimp, burrowing thalassinidean shrimp (primarily the burrowing ghost shrimp), 
amphipods, clams, polychaetes, juvenile Dungeness crab, anchovies, sand lances and demersal 
fishes. This area will likely not recolonize completely until at least winter 2011, thus, the 
individual green sturgeon which use Yaquina Bay in the summer of 2011 will likely experience a 
decrease in food abundance in the action area.  In addition, the maintenance dredging that will 
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occur approximately every decade will cause a temporary loss of prey items for the individuals 
using the action area during the summer.  

 
Mitigation. The mitigation proposed for the loss of eelgrass will not likely offset the loss 

of prey items for the individuals because the beds will not be established for 6 years. Eelgrass 
beds provide habitat and nursery areas for fish and invertebrates consumed by green sturgeon. 
These resources will not be present to levels that were impacted until likely 6 years after the 
affect occurred. Thus, there will be 6 years where individual green sturgeon will have lower prey 
items available and the mitigation for eelgrass does not address this. Green sturgeon will have an 
additional 1.88 acres available to them by the summer of 2011, but unvegetated and uninhabited 
intertidal substrate does not offset the prey items lost from dredging the eelgrass. The loss of 
1,247 cubic yards of water column from the placement of structures is a direct loss of space to 
feed, rest, and use in the action area. This loss may be an adverse affect to the individual because 
it is lost area where prey resources could inhabit and then be consumed by adult or subadult 
green sturgeon. However, it is likely not an adverse affect that rises to the level of injury or death 
because this type of habitat, deeper soft-bottom subtidal, is not limiting in the action area.  
 
 Summary - effects to Southern Green Sturgeon. The proposed action is comprised of 
numerous components that have a range of effects on green sturgeon. The range includes effects 
which are not likely to rise to the level of an adverse affect, effects which may be adverse to an 
individual but are small enough either in frequency or magnitude they do not rise to a level of 
injury or death; or adverse affects that are likely to interfere with the essential behaviors of 
feeding, migrating, or smolting such that the individual is likely to be injured or die.  
 
The effects which are not likely to adversely affect an individual are:  
 Short-term increased suspended sediment from excavation, dredging, or placing piles;  
 Chemical contamination from resuspended materials from dredging; dredge material 

return water; or accidental spills of hydrocarbons. 
 Structural debris entering the Bay. 
 Movement or operation of vessels in the action area. 
 Increase in sound levels from pile driving. 
 Decrease in pH from uncured concrete coming in contact with the water. 
 Increased predation pressure from loss of eelgrass refugia and increased structure for 

predators. 
 
The effects which may adversely affect an individual but are not likely to rise to the level of 
injury or death are:  
 Changes to the electrical field from the impressed current cathodic protection system. 
 Change in food resources from proliferation of non-native invasive species. 
 Loss of water column habitat from placement of structure. 
 
The effects which are likely to have an adverse affect and rise to the level of injury or death are:  
 5-10% of untreated stormwater entering Yaquina Bay. 
 Loss of food resources from dredging and loss of eelgrass beds. 
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Critical Habitat within the Action Area 
 
The action area is designated critical habitat for OC coho salmon and southern green sturgeon. 
Estuarine PCEs are designated for both species. The coastal marine area is designated for green 
sturgeon and has associated PCEs.  
 

OC Coho Salmon Critical Habitat 
 
Adult and juvenile OC coho salmon use the action area for migration and to make the 
physiological transition between marine and freshwater environments. The affected PCEs in the 
action area are those that are essential for conservation of adult and juvenile coho salmon for 
transitioning between these two environments. The PCEs likely to be affected by the action 
include forage, free of obstruction, natural cover, and water quality, and are described below. 
The PCEs in the estuarine environment that are not likely to be affected are salinity and water 
quantity.  
 

Forage. The initial dredging of the terminal site will cause a loss of invertebrate benthic 
prey resources for the following spring and summer. These prey resources are ones which 
juvenile OC coho salmon use during their physiological transition stage in the estuary. The 
benthic epifauna will recolonize within 1 year or less, so the adverse affect to this PCE will be 
short-term. In addition, benthic prey species will be killed for one outmigrating cohort every ten 
years because of maintenance dredging. The mitigation area of 1.88 acres of unvegetated 
intertidal habitat will create additional foraging space, but unvegetated mudflat does not provide 
the same abundance or diversity of species that eelgrass does. Thus, the loss of eelgrass is a more 
significant loss of foraging habitat for juvenile OC coho salmon. This loss will not be offset by 
the proposed mitigation because prey species will be at lower abundances and density for 5 
cohorts. The proposed replacement acreage of 0.68 does not compensate for the lost prey items 
over the 5 years between impact and fully functional eelgrass beds. Thus, there will be a long-
term adverse affect to the forage PCE in the action area. 
 

Free of Obstruction. Several actions will likely obstruct the movement of juvenile or 
adult OC coho salmon. During construction the sound levels from the pile driving will cause an 
adverse affect on the water column, hence adults will be killed or their swimming behavior 
modified. Post-construction, the deepening of the intertidal and the presence of 331 piles causes 
a change to the nearshore area that will likely adversely affect the movement of juveniles using 
the shallow-water nearshore area. Overall, this PCE will be adversely affected in the short-term 
and over the long-term.  

 
Water Quality. Water quality will be adversely affected during the short-term 

construction activities of jetting and driving piles, excavation, and equipment leaks. These 
effects will be short-term and due to the likely absence of juvenile OC coho salmon during the 
time these are occurring, will not adversely affect the conservation value of the PCE because the 
effect will have dissipated by the time individuals are using the action area. Increased sound 
levels from pile driving is a short-term adverse affect to adult OC coho salmon while uncured 
concrete lowering the pH is an adverse affect to this PCE for juvenile OC coho salmon. The 
presence of invasive species and electrical fields from the cathodic protection system are not 
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known at this time to cause an adverse affect to this PCE. Over the long-term, water quality will 
be adversely affected from 5-10% of the stormwater entering the action area untreated.  
 

Natural Cover. The loss of eelgrass from dredging at the site will cause a loss of natural 
cover in the estuary that is used by juvenile salmonids for refuge from estuarine predators such 
as rockfish. The loss of this eelgrass may cause an increase in predation on juvenile OC coho 
salmon by limiting the areas which have suitable habitat to find refuge. The mitigation will not 
offset this loss given the goal of the eelgrass mitigation plan is for 0.68 acres of eelgrass to be 
created 6 years after planting the area in 2011. The presence of the structure and the lack of 
eelgrass will have an adverse affect on this PCE for juvenile OC coho salmon. 
 

Southern Green Sturgeon Critical Habitat 
 
Adult and subadult southern green sturgeon use the action area for coastal migration and as 
summer rearing and feeding grounds. The affected PCEs in the action area are those that are 
essential for conservation of adult and subadult southern green sturgeon. The PCEs likely to be 
affected by the action include estuarine areas that provide food resources, , water depth, and 
water quality and are described below. The PCE in the estuarine environment that is not likely to 
be affected is migratory corridor, sediment quality, and water flow. For the coastal marine areas, 
none of the PCEs will be affected (migratory corridor, water quality, food resources) because the 
only action in the nearshore is transit of vessels.  
 

Food Resources. Southern green sturgeon feed on shrimp and other benthic invertebrates 
which will be killed from dredging. These invertebrates may not recolonize the area until a year 
later which would cause a loss of prey resources for individuals for one feeding season. In 
addition, eelgrass provides habitat for prey of southern green sturgeon. Thus, after the initial 
dredging and again after each maintenance dredging event approximately every decade, there 
will be a temporal loss of prey availability which will cause an adverse affect to this PCE.  
 

Water Depth. The bathymetry in the action area will change by becoming deeper from 
dredging. This change in water depth is unlikely to adversely affect this PCE because green 
sturgeon will still use the area for foraging, movement, or resting..  
 

Water Quality. Water quality will be adversely affected during the short-term 
construction activities of jetting and driving piles, excavation, equipment leaks, elevated sound 
levels, lowered pH from uncured concrete. These effects will be short-term and due to the likely 
absence of adult or subadult green sturgeon during the time these are occurring, will not 
adversely affect the conservation value of the PCE because the effect will have dissipated by the 
time individuals are using the action area. The presence of invasive species and electrical fields 
from the cathodic protection system are not known at this time to cause an adverse affect to this 
PCE. Over the long-term, water quality will be adversely affected from 5-10% of the stormwater 
entering the action area untreated. 
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Cumulative Effects 
 
Cumulative effects are those effects of future State or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR 402.02). 
 
The population of Lincoln County will grow by approximately 22% over the next 30 years 
(ODAS 2004). Most of this growth will occur in the county’s more populated cities of Newport, 
Lincoln City and Toledo. The increase in population growth is likely to cause greater use of the 
Yaquina River and Depot Slough by recreational boaters. The physical, auditory, and chemical 
effects of increased boat traffic in the next few decades is likely to reduce the conservation value 
of the habitat within the action area. Population growth in Lincoln County Associated road and 
residential development, as well as maintenance and upgrading of the existing infrastructure, are 
also likely in the foreseeable future for this watershed.  
 
Synthesis and Integration 
 

Species at the Population Scale 
 

Yaquina River Population of OC Coho Salmon. The proposed action will have short-
term effects and long-term effects on OC coho salmon. The short-term effects, except for 
lowered pH from uncured concrete, will primarily occur during the time when only adult OC 
coho salmon will be present in the action area, thus, many of the potential adverse affects are not 
realized due to their preferential use of deeper, main channel habitats during upriver migration, 
or their greater resilience to changes in their environment because of their adult life stage. The 
primary adverse affect to adults that will lead to individuals being injured or killed is from 
elevated sound levels during proofing the wharf piles with an impact hammer. Pouring of wet 
concrete on the wharf and piers is likely to result in accidental spills or contaminated water 
entering Yaquina Bay and lowering the pH. Since this activity will occur into late spring, 
juvenile OC coho salmon are likely to be present in the action area and will be adversely 
affected.  
 
The long-term adverse affects are from stormwater, dredging, and presence of the terminal. Fiver 
to ten percent of stormwater will be untreated and flow directly into the action area causing an 
adverse affect on individuals that are present near the stormwater input. The Port has proposed 
mitigation that is anticipated to offset the losses of intertidal unvegetated habitat from dredging 
and a portion of the lost water column and benthic space by the placement of the structures. The 
1,247 cubic yards of water column space not offset is an adverse affect to prey availability and 
space availability for migrating, feeding, and smolting adult or juvenile OC coho salmon. The 
Port's long-term affect that is not offset by the proposed mitigation is the loss of eelgrass from 
dredging. The Port proposes to replace the 0.68 acres of eelgrass within 6 years of the impact. 
The time which the Port estimates that it will take for the eelgrass mitigation to mature and 
replace the 0.68 acres of lost eelgrass is appropriate. However, this acreage and stem density 
success criteria does not offset the loss of prey and predator refugia that 5 cohorts will 
experience during their residence time in the estuary. Even though the dredging will remove 12% 
of the eelgrass near the terminal, juveniles do have access to tens of acres of eelgrass upriver 
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within similar salinity regime, thus, although the effect is adverse to the individual, it will not 
adversely affect the population through lowered productivity.  
 
Some OC coho salmon from the Yaquina River population are likely to be sub-lethally injured, 
killed, or experience slower growth in the action area as explained in the Effects to OC Coho 
Salmon and summarized above. However the number of juveniles and adults that are likely to be 
injured, killed, or will experience slower growth over the life of the project as a result of the 
proposed action will be far too small to affect the average number of adults that will return to 
spawn in the Yaquina River population, or the distribution or productivity of those spawners. 
The proposed mitigation by the Port of removing derelict structures and planting eelgrass will 
offset some of the effects on the Yaquina River population and OC coho salmon as a species by 
replacing the lost water column habitat, feeding opportunities, and predator refugia for juveniles. 
Even though the status of OC coho salmon is threatened and the project affects their designated 
critical habitat, and the environmental baseline is degraded due to urban development, the 
proposed action is not expected, directly or indirectly, to reduce appreciably the likelihood of 
both the survival and recovery of this listed species in the wild by reducing the reproduction, 
numbers, or distribution of that species. 
 

Southern Green Sturgeon. The effects to southern green sturgeon are primarily from 
long-term habitat changes that focus on changes in water quality and prey availability. Short-
term changes are from construction activities which are occurring during the winter when adult 
and subadult green sturgeon are not likely to be present in the estuary. Post-dredging there will 
be a loss of invertebrates for individuals using the estuary action area in summer and early fall 
2011. However, it is anticipated that the dredge prism will be recolonnized by invertebrates and 
vertebrates within two years, thus, any continuing effects on an individual are not likely. 
Maintenance dredging will occur approximately every 10-years, thus, the time between loss of 
prey items is sufficient enough to not cause a cumulative adverse affect on prey resources.  
 
The mitigation for eelgrass does not compensate for the loss of prey productivity for the 6 years 
which green sturgeon will have come into Yaquina Bay and find lower prey resources. Even 
though this will likely have an adverse affect on an individual, it will likely not affect the distinct 
population segment. Individuals within this population may or may not return to Yaquina estuary 
each year they are migrating up and down the West Coast and the Yaquina estuary is one of 
many estuaries which they rely on during their adult and subadult life stage. Thus, a loss of prey 
for an individual in a small geographic and temporal life history scale will not cause a reduction 
of individuals at the population scale.  
 
Some southern green sturgeon are likely to experience slower growth because of adverse effects 
from stormwater and loss of prey resources over the long-term in the action area as explained in 
the Effects to Southern Green Sturgeon above. However the number of adults or subadults that 
are likely to experience slower growth in perpetuity as a result of the proposed action will be far 
too small to affect the number of adults that will return to spawn in their natal streams in 
California or the productivity of those spawners. The proposed mitigation by the Port of 
removing derelict structures and planting eelgrass will offset some of the effects on the green 
sturgeon by replacing a portion of the lost water column habitat and feeding opportunities. There 
is a portion of the effects (loss of water column from structures and loss of fully functional 
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eelgrass for 5 years) that are not replaced. However, even though the status of southern green 
sturgeon is threatened, the project affects their designated critical habitat, and the environmental 
baseline is degraded due to urban development, the proposed action is not expected, directly or 
indirectly, to reduce appreciably the likelihood of both the survival and recovery of this species 
in the wild by reducing the reproduction, numbers, or distribution of that species. 
 

Critical Habitat at the Watershed Scale 
 

OC Coho Salmon Critical Habitat. The action area is within the lower Yaquina River 
watershed (5th field HUC), which contains PCEs necessary for rearing and migration. The 
CHART considered this watershed as having a “High” conservation value to the PCEs. The 
forage, free of obstruction, natural cover, and water quality PCEs will be adversely affected, but 
these effects are not scalable to a reduction in the conservation value of any PCE at the reach, 
watershed or designation levels. The effects are not scalable to a reduction in the conversation 
value because they are either short-term, not persistent over time, or localized even though they 
are in an area where the PCEs are already degraded, as described in the environmental baseline. 
The habitat mitigation actions taken by the Port of planting eelgrass, creating intertidal habitat, 
and removing existing structures will offset some of the adverse affects and any remaining 
adverse effects are not scalable adverse effects on critical habitat for the Yaquina River 
population and OC coho salmon as a species. After the anticipated effects of the proposed action 
are minimized once the eelgrass becomes fully functional, critical habitat would remain 
functional, or retain the current ability for the PCEs to become functionally established, to serve 
the intended conservation role for the species, and therefore the action is not likely to result in 
the destruction or adverse modification of critical habitat. 
 

Southern Green Sturgeon Critical Habitat. The action area is within the Yaquina 
River estuary and coastal marine area, which contains PCEs necessary for subadults and adults. 
The CHRT considered this watershed as having a “Low” conservation value to the PCEs. The 
water quality and food resources critical habitat PCEs will be adversely affected, but these 
effects are not scalable to a reduction in the conservation value of any PCE at the designation 
levels. The effects are not scalable to a reduction in the conversation value because they are 
either intermittent, localized, or not persistent over time, even though they are in an area where 
the PCEs are already degraded, as described in the environmental baseline. The habitat 
mitigation actions taken by the Port of planting eelgrass, creating intertidal habitat, and removing 
existing structures will offset some of the adverse affects and any remaining adverse affects are 
not scalable effects on critical habitat for southern green sturgeon. After the anticipated effects of 
the proposed action, critical habitat would remain functional, or retain the current ability for the 
PCEs to become functionally established, to serve the intended conservation role for the species, 
and therefore the action is not likely to result in the destruction or adverse modification of critical 
habitat. 
 
Conclusion 
 
After reviewing the status of OC coho salmon and southern green sturgeon and their designated 
critical habitats, the environmental baseline for the action area, the effects of the proposed action, 
and cumulative effects, NMFS concludes that the proposed action is not likely to jeopardize the 
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continued existence of OC coho salmon or southern green sturgeon and is not likely to destroy or 
adversely modify their designated critical habitats.  
 
Incidental Take Statement 
 
Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit the take 
of endangered and threatened species, respectively, without a special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by NMFS as significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Incidental take 
is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to 
and not intended as part of the agency action is not prohibited under the ESA, provided that such 
taking is in compliance with the terms and conditions of an incidental take statement.  
 

Amount or Extent of Take 
 
Work that would be permitted under the proposed action and will cause harm to OC coho salmon 
and southern green sturgeon will take place in the lower Yaquina River estuary at the terminal 
site. This area is used by adult and juvenile OC coho salmon as habitat during their physiological 
transition between fresh- and saltwater, and by southern green sturgeon as an over-summering 
habitat for migration and foraging. Due to migration timing of the listed species, only adult OC 
coho salmon will be in the action area during short-term adverse affects, while long-term adverse 
affects would primarily occur to juvenile OC coho salmon and subadult or adult green sturgeon.  
 
Incidental take of ESA-listed species that is reasonably certain to be caused by the effects of the 
proposed action will include injury or death due to: (1) Physical damage to OC coho salmon 
caused by use of an impact hammer to drive or “proof” steel piles; (2) loss of forage for OC coho 
salmon and southern green sturgeon caused by dredging in subtidal and intertidal areas, 
especially where eelgrass is present; (3) reduced water quality necessary to support juvenile OC 
coho salmon life history requirements caused by contact between uncured concrete and the water 
column during construction; (4) reduced water quality necessary to support OC coho salmon and 
southern green sturgeon from pollutants entering the estuary with stormwater runoff from 
impervious surfaces that will be constructed as part of the MOC-P; and (5) the loss of water 
column habitat for OC coho salmon to feed, migrate, and smolt. 
 
This take will occur within an area that includes the footprint of the MOC-P terminal, the dredge 
prism, and an area extending up to 75 feet from each pile where sound levels may exceed injury 
thresholds. These adverse effects are likely to continue intermittently for days or weeks during 
construction, for years in the case of eelgrass loss, and for the life of the terminal in the case of 
stormwater runoff. Incidental take within the area that meets the terms and conditions of this 
incidental take statement will be exempt from the taking prohibition. 
 
Take caused by the habitat-related effects of this action cannot be accurately quantified as a 
number of fish. That is because the distribution and abundance of fish that occur within an action 
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area is affected by habitat quality, competition, predation and the interaction of processes that 
influence genetic, population, and environmental characteristics. These biotic and environmental 
processes interact in ways that may be random or directional, and may operate across far broader 
temporal and spatial scales than are affected by the proposed action. Thus, the distribution and 
abundance of fish within the action area cannot be attributed entirely to habitat conditions, nor 
can NMFS precisely predict the number of fish that are reasonably certain to be injured or killed 
if their habitat is modified or degraded by the proposed action. In such circumstances, NMFS 
uses the causal link established between the activity and the likely changes in habitat conditions 
affecting the listed species to describe the extent of incidental take as a numerical level of habitat 
disturbance. 
 
For this Opinion, the best available indicators for the extent of incidental take are: (1) the number 
of pile strikes that are likely to occur per day during pile driving, i.e., 600 strikes per day; (2) the 
acres of eelgrass that will be disrupted during construction by dredging of 5.25 acres; i.e., 0.68 
acres; (3) the amount of concrete that will be poured during construction, i.e., 1,550 cubic yards; 
(4) completion of the maintenance program that will be used to maintain stormwater treatment 
facilities to ensure that anticipated level of stormwater treatment and pollutant removal is being 
completed; and (5) the volume of water column that is replaced by pilings (1,978 cubic yards).   
 
In the accompanying Opinion, NMFS determined that this level of incidental take is not likely to 
result in jeopardy to OC coho salmon or southern green sturgeon. Exceeding any of these take 
indicators will trigger the reinitiation provisions of this Opinion. 
 

Reasonable and Prudent Measures 
 
The following measures are necessary and appropriate to minimize the impact of incidental take 
of listed species due to the proposed action: 
 
The Corps shall: 
 
1. Minimize incidental take from constructing the MOC-P terminal by applying conditions 

to the proposed action that avoid or minimize adverse effects from construction activities, 
loss of prey availability and predator refuge.  
 

2. Ensure completion of a monitoring and reporting program to confirm that the take 
exemption for the proposed action is not exceeded, and that the terms and conditions in 
this incidental take statement are effective in minimizing incidental take. 

 
Terms and Conditions 

 
The measures described below are non-discretionary, and must be undertaken by the Corps and 
NOAA or must become binding conditions of any permit or grant issued to the applicant, for the 
exemption in section 7(o)(2) to apply. The Corps has a continuing duty to regulate the activity 
covered by this incidental take statement. If the Corps (1) fails to assume and implement the 
terms and conditions or (2) fails to require an applicant to adhere to the terms and conditions of 
the incidental take statement through enforceable terms that are added to the permit or grant 
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document, the protective coverage of section 7(o)(2) may lapse. To monitor the impact of 
incidental take, the Corps or applicant must report the progress of the action and its impact on the 
species to NMFS as specified in the incidental take statement. 
 
1. To implement reasonable and prudent measure #1 of minimizing adverse affects from 

construction and losses to prey availability and predator refuge, the Corps shall ensure 
that: 
 
a. Pile Driving. Minimize the number of strikes needed to proof the wharf piles. 
b. Uncured Concrete. BMPs should be designed and implemented to ensure that 

concrete cured less than 24 hours does not come into contact with the estuary. 
This may include additional isolation measures during pouring of the concrete 
and/or weather-related restrictions as to when concrete can be poured such that 
the following 24-hours is not predicted to have precipitation in the forecast. 

c. Eelgrass. The applicant's success criteria will be 1.36 acres of Z. marina at the 
same density and spatial cover after 6 years from planting in 2011. These criteria 
take into account the temporal loss of eelgrass habitat functions of prey and 
predator refugia for juvenile OC coho salmon.  

d. Water Column Habitat. Remove existing fill in the Yaquina Bay estuary such that 
similar salinity, depth, and volume (1,978 cubic yards) become available for use 
by OC coho salmon adults and juveniles. The removal of fill shall be completed 
within 2 years of placement of the pilings for the wharf and access piers (February 
2012).  

 
2. To implement reasonable and prudent measure #2 (monitoring), Corps shall ensure that: 
 

a. Pile Driving. To ensure that the estimated levels of adverse affect are accurately 
reflected in this Opinion, the Corps shall:  
i. Implement a sound monitoring plan during vibratory and impact hammer 

use for placement of piles. The plan should include a representative 
sample of the type of piles, depth of water, and type of substrate being 
placed in. The plan will be drafted and reviewed by NMFS prior to 
implementation. 

ii. The sound monitoring plan will use the Washington State Department of 
Transportation Underwater Noise Monitoring Plan. 
http://www.wsdot.wa.gov/Environment/Biology/BA/BAtemplates.htm#N
oise (October 2009). This plan covers pile installation, monitoring, signal 
processing, analysis, and reporting requirements.  

b. Project completion report. Submit a monitoring report to NMFS within 60 days 
of the close of the work window describing the Corps’ success meeting these 
terms and conditions. The monitoring report will include the following 
information: 
i. Project identification 
ii. Project name 
iii. Corps project manager 
iv. Starting and ending dates of the dredging 
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v. Final acreage of eelgrass removed (this can be submitted by end of August 
2011) 

vi. Eelgrass monitoring plan as described in the Proposed Action 
vii. Final dimensions of the dredging prism and approximate volume of 

material dredged 
viii. Sound Monitoring Report with values and analysis relevant to NMFS' 

analysis present in the Opinion. 
c. Reporting. The Corps reports all monitoring items, including sound monitoring, 

size of the dredged area (amount and area extent), dates of initiation and 
completion of work to NMFS within 60 days of February 2011. Any exceedance 
of take covered by this Opinion must be reported to NMFS immediately. The 
report will include a discussion of implementation of the terms and conditions in 
#1, above. The Corps will submit monitoring reports to: 
 
 National Marine Fisheries Service 
 Oregon State Habitat Office 
 Attn: 2010/02704 
 1201 NE Lloyd Boulevard, Suite 1100 
 Portland, OR   97232-2778 
 

d. Post Public Notice: The Corps posts the following notice prominently at the site: 
NOTICE: If a sick, injured or dead specimen of a threatened or endangered 
species is found in the project area, the finder must notify NMFS through the 
contact person identified in the transmittal letter for this Opinion, or through the 
NMFS Office of Law Enforcement at 1-800-853-1964, and follow any 
instructions. If the proposed action may worsen the fish’s condition before NMFS 
can be contacted, the finder should attempt to move the fish to a suitable location 
near the capture site while keeping the fish in the water and reducing its stress as 
much as possible. Do not disturb the fish after it has been moved. If the fish is 
dead or dies while being captured or moved, report the following information: (1) 
NMFS consultation number; (2) the date, time, and location of discovery; (3) a 
brief description of circumstances and any information that may show the cause 
of death; and (4) photographs of the fish and where it was found. The NMFS also 
suggests that the finder coordinate with local biologists to recover any tags or 
other relevant research information. If the specimen is not needed by local 
biologists for tag recovery or by NMFS for analysis, the specimen should be 
returned to the water in which it was found, or otherwise discarded. 

 
 
Conservation Recommendations 
 
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species. The following recommendation is a discretionary measure that is consistent 
with this obligation and therefore should be carried out by the Corps: 
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1. The Corps should, in conjunction with state and Federal resource agencies, look for 
opportunities to maintain, restore, and enhance estuarine habitats. 

 
Please notify NMFS if the Corps carries out any of this recommendations so that we will be kept 
informed of actions that are intended to improve the conservation of listed species or their 
designated critical habitats. 
 
Reinitiation of Consultation 
 
Reinitiation of formal consultation is required and shall be requested by the Federal agency or by 
NMFS where discretionary Federal involvement or control over the action has been retained or is 
authorized by law and: (a) If after 6 years post-eelgrass planting (2017), the success criteria 
stated in this Opinion is not met; (b) If the amount or extent of taking specified in the incidental 
take statement is exceeded; (c) if new information reveals effects of the action that may affect 
listed species or designated critical habitat in a manner or to an extent not previously considered; 
(d) if the identified action is subsequently modified in a manner that has an effect to the listed 
species or designated critical habitat that was not considered in the biological opinion; or (e) if a 
new species is listed or critical habitat is designated that may be affected by the identified action 
(50 CFR 402.16). 
 
To reinitiate consultation, contact the Oregon State Habitat Office of NMFS, and refer to the 
NMFS Number assigned to this consultation (2010/02704). 
 
 

“NOT LIKELY TO ADVERSELY AFFECT” DETERMINATIONS 
 
 
Southern Eulachon 
 
The NMFS listed southern eulachon as threatened under the ESA on March 18, 2010 (75 FR 
13012). The NMFS has not issued protective regulations nor proposed to designate critical 
habitat for southern eulachon. Southern eulachon inhabit several riverine and estuarine systems 
along the west coast and population sizes vary between these systems. Wilson et al. (2006) lists 
the Coos, Siuslaw, Umpqua, and Yaquina rivers as supporting spawning populations. Adults 
return to the estuaries from December to May with peak entry and spawning in January through 
March (NMFS 2010). Spawning occurs in the rivers and tributaries just upstream from the 
estuaries, although in large rivers eulachon will also spawn in the lower reaches within tidal 
influence. Southern eulachon adults may be present in estuaries from June to November at low 
abundance. Eggs hatch in 20 to 40 days (Smith and Saalfeld 1955, Parente and Snyder 1970, 
Berry and Jacob 1998, and Langer et al. 1977). Larvae have limited swimming abilities and, as 
soon as eggs hatch, stream flows quickly flush larvae downstream to the ocean or the estuaries in 
a matter of hours or days (Parente and Snyder 1970, Samis 1977, and Howell 2001). Larval 
eulachon may be retained for weeks or months in estuaries (McCarter and Hay 1999, 2003). 
Larval and juvenile eulachon are planktivorous (WDFW and ODFW 2001). Estuarine larvae 
grow from January through June and disperse to the ocean as soon as they are able. Eulachon 
spend 95-98% of their time in marine waters (Hay and McCarter 2000). 
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The Corps concluded that the proposed action would adversely affect Eulachon. However, given 
NMFS’ analysis of the proposed action effects and the available information for the presence of 
the species in Yaquina Bay, NMFS concludes that the action is not likely to adversely affect 
Eulachon. The applicable standard to find that a proposed action is NLAA listed species or 
critical habitat is that all of the effects of the action are expected to be discountable, insignificant, 
or completely beneficial.7 Discountable effects cannot be reasonably expected to occur. 
Insignificant effects are so mild that the effect cannot be meaningfully measured, detected, or 
evaluated. Beneficial effects are contemporaneous positive effects without any adverse effect to 
the listed species or critical habitat, even if the long-term effects are beneficial. Refer to the 
biological opinion for a description of the proposed action and action area. 
 

Effects to Southern Eulachon 
 
There is no reliable or consistent information that indicates eulachon are present, or have 
recently been present, in Yaquina Bay. In the Distribution and Abundance of Fishes and 
Invertebrates in West Coast Estuaries (Monaco et al. 1990, Emmett et al. 1991) describe 
eulachon as “not present” in Yaquina Bay. Willson et al. lists the Yaquina River as an eulachon 
spawning stream, citing personal communication from ODFW biologists, but notes that not all 
spawning streams are used every year. ODFW biologists Bob Buckman and Chris Lorion report 
evidence of eulachon spawning in Tenmile Creek (south of Yachats, Oregon) but do not indicate 
the occurrence of eulachon in Yaquina Bay (WDFW/ODFW 2008 as cited in the BA). Based on 
the paucity of information regarding the presence of eulachon in Yaquina Bay and the conflicting 
nature of the information, it is likely that eulachon may only use Yaquina Bay infrequently, if at 
all. Given this lack of likelihood that eulachon will be present in Yaquina Bay during the in-
water construction when the majority of potential adverse affects on Eulachon would occur (i.e., 
increased suspended sediment, increased sound levels, accidental spills, and dredging), NMFS 
concludes that the effects of the proposed action are discountable based on lack of presence. The 
longer-term effects as they relate to habitat loss are insignificant for eulachon given that water 
column is not likely a limiting factor for their movement upstream or downstream and eelgrass 
function will be restored after 6 years, which it is unlikely that within this period of time 
eulachon will be using Yaquina Bay given the lack of recent information confirming any 
presence they may have in the action area..  
 
Marine Mammal and Sea Turtles 
 
NMFS’ concurrence or finding of the determination, “may affect, not likely to adversely affect” 
must be based on NMFS finding that the effects are all expected to be discountable, insignificant, 
or completely beneficial (USFWS and NMFS 1998). Beneficial effects are contemporaneous 
positive effects without any adverse effects to the species. Insignificant effects relate to the size 
of the impact and should never reach the scale where take occurs. Discountable effects are those 
extremely unlikely to occur. Based on best judgment, a person would not (1) be able to 
meaningfully measure, detect, or evaluate insignificant effects; or (2) expect discountable effects 
to occur. Refer to the biological opinion for a description of the proposed action and action area. 

                                                 
7 U.S Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS). 1998. Endangered 
Species Act Consultation Handbook: Procedures for Conducting Section 7 Consultations and Conferences. March, 
1998. Final. pp. 315. 
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Species Determinations 
 
Marine Mammals and Sea Turtles (Southern Resident Killer Whales, Humpback Whales, Fin 
Whales, Blue Whales, Steller Sea Lions, Green Turtles, Leatherback Turtles, Loggerhead 
Turtles, and Olive Ridley Turtles) 
 
The above identified marine mammal and sea turtle species are either not expected or extremely 
unlikely to occur in the Yaquina Bay channel or the bay proper, and therefore the following 
proposed actions that occur in these areas have at most a discountable potential to affect these 
species, including: removal of existing structures, pile installation, wharf and access pier 
construction, and dredging.  
 
These species may occur near shore along the Oregon coast between the Yaquina Bay 
breakwater and offshore “Y-Buoy”, approximately 2 nautical miles off the Yaquina Bay entrance 
(depicted in Figure 6, and hereafter called the marine transit area), where NOAA ships are 
proposed to travel en route to the MOC-P in Newport. Therefore, NOAA ship movements to and 
from the MOC-P in Newport through the marine transit area may have some effects on marine 
mammal and sea turtle species. These effects are likely to be discountable or insignificant for the 
reasons described below. 
 
ESA-listed marine mammal occurrence in the marine transit area would be infrequent, transitory 
and if present, at low density, and marine mammals would therefore be unlikely to encounter a 
NOAA ship associated with the proposed project (NMFS 2008 a, b, c, d, e). Sea turtle 
occurrence is rare (i.e., NMFS 2007 a, b, c, d). NOAA ship movements through the marine 
transit area are anticipated to result in a minimal increase in current levels of ship traffic in the 
area. NOAA ship movements associated with the proposed action would at most have a 
discountable potential for interaction with any of the above marine mammal or sea turtle species. 
 
In the unlikely event of an interaction with the above identified marine mammals or sea turtles in 
the marine transit area, the vessel operations may cause temporary disturbance; however, such 
disturbance is likely to be short-term and localized, with no lasting effects, and therefore 
insignificant. NMFS is not able to quantify existing traffic conditions in the marine transit area to 
provide context for the addition of up to 20 ship trips annually. However, NMFS does not 
anticipate that the additional 20 trips annually through the marine transit area would result in 
anything other than insignificant effects. Vessel strikes of marine mammals or sea turtles by 
NOAA ships in the marine transit area are extremely unlikely. Available data indicate that vessel 
strikes are more likely with vessel types that travel at speeds greater than 13 knots (Laist et al. 
2001, Jensen and Silber 2003). NOAA ships moving through the marine transit area will operate 
at slow speed (10 knots), follow a predictable course (direct line of travel), and use a watch 
stander program to identify and purposely avoid marine mammals and other marine life. 
Potential effects from vessel strikes are therefore discountable. 
 
The proposed action is not likely to adversely affect the quality of marine mammal prey; 
however, it may affect the quantity of prey available, by take of salmon and green sturgeon. Any 
take of juvenile and adult OC coho or green sturgeon associated with the proposed actions (as 
described in the incidental take statement) would result in an insignificant reduction in adult 
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equivalent prey resources for marine mammals that may intercept these and other prey species 
within their range (i.e., Southern Resident killer whales and Steller sea lions).  
 
NMFS finds all effects of the action are expected to be discountable or insignificant, and 
therefore provides a determination of  “may affect, not likely to adversely affect” for Southern 
Resident Killer Whales, Humpback Whales, Fin Whales, Blue Whales, Steller Sea Lions, Green 
Turtles, Leatherback Turtles, Loggerhead Turtles, and Olive Ridley Turtles. 
 

Critical Habitat Determinations 
 

Leatherback Turtle. The PCEs that NMFS identified as essential for the conservation of 
leatherback turtles when it proposed to revise critical habit to include marine waters off the U.S. 
West Coast, including the action area, are: (1) A sufficient quantity and quality of their jellyfish 
prey; and (2) migratory pathway conditions that allow for safe and timely passage to, from, and 
within high use foraging areas, including areas within the action area. No effect on prey quantity 
or quality is anticipated. NOAA ship movements in the marine transit area would have a 
discountable effect on leatherback turtle passage through this area, given the extremely unlikely 
nature of leatherback turtle occurrence in this area and other considerations highlighted for the 
species above.  
 
NMFS finds that all effects of the action are expected to be discountable or insignificant, and 
therefore provides a determination of “may affect, not likely to adversely affect” for proposed 
critical habitat of leatherback turtles.  
 
 

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 
 
 
The consultation requirement of section 305(b) of the MSA directs Federal agencies to consult 
with NMFS on all actions, or proposed actions that may adversely affect EFH. Adverse effects 
include the direct or indirect physical, chemical, or biological alterations of the waters or 
substrate and loss of, or injury to, benthic organisms, prey species and their habitats, and other 
ecosystem components, if such modifications reduce the quality or quantity of EFH. Adverse 
effects on EFH may result from actions occurring within EFH or outside EFH, and may include 
site-specific or EFH-wide impacts, including individual, cumulative, or synergistic consequences 
of actions (50 CFR 600.810). Section 305(b) also requires NMFS to recommend measures that 
may be taken by the action agency to conserve EFH. 
 
The Pacific Fishery Management Council (PFMC) described and identified EFH for groundfish 
(PFMC 2005), coastal pelagic species (PFMC 1998), and Chinook salmon, coho salmon, and 
Puget Sound pink salmon (PFMC 1999). The proposed action and action area for this 
consultation are described in the Introduction to this document. The action area includes areas 
designated as EFH for various life-history stages of groundfish, coastal pelagics, and Pacific 
salmon (Appendix A). 
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Based on information provided by the action agency and the analysis of effects presented in the 
ESA portion of this document, NMFS concludes that proposed action will have the following 
adverse effects on EFH designated for 49 species of Pacific Coast groundfish, five coastal 
pelagic species, and coho and Chinook salmon:  
 
 Water quality degradation from:  

o Increase in suspended sediment (short-term);  
 excavation of existing structures in the intertidal and subtidal 
 dredging 
 jetting, vibrating, and impact hammering piles 

 
Increased suspended sediment will cause an adverse affect on EFH from these activities. The 
increase will be short-term but likely high intensity, particularly during the excavation of 
material in Mitigation Area B and C and other intertidal work near the existing shoreline. The 
areas closer to the shoreline are likely to have a higher percentage of fines than deeper 
sediments, thus, they will likely be resuspended easier once they are resubmerged on the tide 
following excavation.  
 

o Increase in sound levels caused by  
 pile driving (short-term) 

 
Elevated sound levels will occur from vibratory and impact pile driving. The predicted sound 
levels will adversely affect the pressure waves in the water column such that the habitat will be 
adversely affected.  
 

o Chemical contamination caused by 
 stormwater runoff (long-term) 
 accidental spills during construction (short-term) 
 dredge material return water (short-term) 
 dredging (short-term) 
 uncured concrete (short-term) 

 
Accidental spills during construction, including the lowering of pH associated with concrete are 
likely to adversely affect EFH. Given the sediment characterization of the dredge material, 
resuspension of contaminants during dredging and contaminants re-entering the estuary from the 
dredge material return water are unlikely to reach levels that will adversely affect EFH.  
 

o Changes to chemical, electrical, or magnetic fields from the cathodic protection 
system (long-term) 

 
Changes to the electrical field from the cathodic protection system are assumed to be benign, but 
given the lack of literature provided in the BA or that could be found during this consultation, it 
is unknown to the degree that the change in electrical field will be dismissed by electrosensitive 
species. Thus, there is the potential to adversely affect EFH, particularly for species such as 
sharks which are sensitive to such changes. Feeding patterns and movement may be adversely 
affected.  
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 Changes to physical, chemical, and biological habitat including (long-term): 
o Benthic productivity 
o Conversion to subtidal habitat 
o New leave-surface layer  
o Predation (increase of and refuge from) 
o Migratory pathways 
o Introduced non-native and invasive species 

 
Of the aforementioned pathways of effect, changes to benthic productivity from the initial 
dredging and the loss of eelgrass will adversely affect EFH. Coho salmon are one of four 
anadromous fish species (pink, chum, coho, and Chinook salmon) are found in association with 
eelgrass meadows (Phillips 1984). Eelgrass provides coho salmon with important estuarine 
habitat function through its’ role in primary productivity and food web dynamics; contribution of 
detritus; habitat creation; nutrient retention; predation refugia; and nursery habitat.  
 
Sediment stabilization is enhanced by the presence of a root and rhizome mat, which bonds 
sediment and retards erosion (Phillips 1984) from eelgrass beds. Fonseca (1996) concluded that 
much of the erosion prevention by seagrasses is due to the effect of the root-rhizome system. 
Ultimately, sediment accumulation by seagrasses generally leads to equilibrium between 
deposition and erosion (Fonseca 1996). The sediment stabilization provided by eelgrass has been 
shown to be an important function for associated fauna (Orth 1977).  
 
The structural complexity, along with the associated epiphyte complex, in eelgrass beds is also 
often related to fish abundance and species richness (Phillips 1984). Wyda et al. (2002) 
demonstrated a significantly higher abundance, biomass, and species richness of fish 
assemblages within sites that have high levels of eelgrass habitat complexity (biomass > 100 wet 
g/m2, density > 100 shoots/m2) compared to sites with reduced eelgrass complexity (biomass < 
100 wet g/m2 , density < 100 shoots/m2) or sites without any eelgrass. Based on these results, 
Wyda et al. (2002) suggested that alterations in eelgrass habitat structure may have significant 
effects on the fish assemblage. Fish diversity and eelgrass biomass were also significantly 
correlated in surveys conducted in Craig, Alaska (Murphy et al. 2000). 
 
As for predation, eelgrass provides structural shelter for a variety of marine organisms (Orth and 
Heck 1984, Main 1987) including shelter for migrating salmonid smolts (Phillips 1984). This 
may lower predation pressure, allowing more time to forage to meet the organisms’ energetic 
needs. The protection value may vary with the structure of the eelgrass bed and is generally 
limited to smaller species, juveniles, or cryptic species (Jackson et al. 2001). Some species may 
also utilize bare areas as long as the seagrass refuge is available nearby (Summerson and 
Peterson 1984). Orth et al. (1984) suggested that shoot density, patchiness, plant biomass, leaf 
area, leaf morphology, and the thickness, structure and proximity of the rhizome layer to the 
sediment surface are the primary characteristics that affect predation rates. 
 
 Mitigation (long-term) 

o water column  
o intertidal habitat 
o eelgrass  
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An adverse affect to EFH will continue to persist from the lost eelgrass. The loss of eelgrass and 
the proposed mitigation will likely not fully offset the adverse affects to EFH because of the 
temporal delay in getting the full size of the impacted area (0.68 acres). The applicant's success 
criteria are too small of area to offset these effects. The applicant is already dredging out an area 
that would offset these affects more fully, thus, additional plants are needed to reach a goal of 
1.88 acres of eelgrass after 6 years of growth.  
 
Essential Fish Habitat Conservation Recommendations 
 
The following four conservation measures are necessary to avoid, mitigate, or offset the impact 
of the proposed action on EFH. These conservation recommendations include ESA terms and 
conditions. 
 
1. Juvenile Chinook salmon and young rockfish and flatfish are likely to be in the action 

area during ground disturbing activities. These life history stages are more susceptible to 
increased levels of turbidity. Thus, NMFS recommends that the Corps implement a 
turbidity monitoring plan with sufficient sampling stations to ensure that the turbidity 
plume is not extending more than 100 feet from the disturbance activity. An upriver and 
downriver compliance point is likely insufficient given the complex currents, tidal action, 
and wind-driven surface currents in coastal estuaries. Thus, several compliance points 
may be necessary to encompass a perimeter around the activity. Background turbidity, 
location, date, and time must be recorded before pile driving or excavation occurs. 
 
Sampling should occur every three hours. If turbidity is exceeding 10% above 
background NTUs for two consecutive sampling periods, NMFS recommends the 
applicant implement a BMP to minimize the extent of the plume.  

 
2. NMFS recommends the Corps implement RPM #1 in the ESA portion of this document to offset 

adverse effects to EFH from construction activities.  
 
3. The literature and understanding behind effects to the environment from Impressed 

Current Cathodic Protection system is limited. To determine the level of affect on EFH 
from the change to the electrical field from this system, particularly for EFH of 
electrosensitive species including salmon and elasmobranchs, the Corps should have the 
applicant develop a monitoring plan with NMFS to monitor the electrical field within the 
piling array. The results should then be compared to available literature or analyzed by 
professionals in the field of electrical fields and marine fish to test the assumption stated 
in this consultation that it is likely there will be no adverse affect to habitat.  

 
4. Introduced non-native species have been shown to be present on the barge which was 

used for the Test Pile Program in support of this proposed action. Given that the rate of 
invasions from non-native species is increasing due to greater global connectivity of 
waterways and that adverse affects to local estuarine ecosystems are likely, NMFS 
recommends the Corps take action to prevent the observed Molgula manhattensis from 
establishing further in Yaquina Bay estuary. Such action would include working with the 
Oregon Coast Aquarium and the applicant to continue to implement control measures, 



 

-75- 

evaluate the status of the invader, and then reassess the need for further eradication 
procedures.  

 
Statutory Response Requirement 
 
Federal agencies are required to provide a detailed written response to NMFS’ EFH conservation 
recommendations within 30 days of receipt of these recommendations [16 U.S.C. 1855 
(b)(4)(B)]. The response must include a description of measures proposed to avoid, mitigate, or 
offset the adverse affects of the activity on EFH. If the response is inconsistent with the EFH 
conservation recommendations, the response must explain the reasons for not following the 
recommendations. The reasons must include the scientific justification for any disagreements 
over the anticipated effects of the proposed action and the measures needed to avoid, minimize, 
mitigate, or offset such effects. 
 
In response to increased oversight of overall EFH program effectiveness by the Office of 
Management and Budget, NMFS established a quarterly reporting requirement to determine how 
many conservation recommendations are provided as part of each EFH consultation and how 
many are adopted by the action agency. Therefore, we ask that in your statutory reply to the EFH 
portion of this consultation, you clearly identify the number of conservation recommendations 
accepted. 
 
Supplemental Consultation 
 
The Corps must reinitiate EFH consultation with NMFS if the proposed action is substantially 
revised in a way that may adversely affect EFH, or if new information becomes available that 
affects the basis for NMFS’ EFH conservation recommendations [50 CFR 600.920(k)]. 
 
 

DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 
 
 
Section 515 of the Treasury and General Government Appropriations Act of 2001 (Public Law 
106-554) (Data Quality Act) specifies three components contributing to the quality of a 
document. They are utility, integrity, and objectivity. This section addresses these Data Quality 
Act (DQA) components, documents compliance with the DQA, and certifies that this Opinion 
has undergone pre-dissemination review. 
 
Utility: Utility principally refers to ensuring that the information contained in this document is 
helpful, serviceable, and beneficial to the intended users. 
 
The Opinion in this document concludes that the proposed construction of the NOAA Marine 
Operations Center - Pacific will not jeopardize the affected listed species. Therefore, the Corps 
can authorize this action in accordance with its authority under section 10 of the Rivers and 
Harbors Act and section 404 of the Clean Water Act. The intended users are the Corps, NOAA,  
and the applicant, the Port of Newport.  
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Individual copies were provided to the above-listed entities. This consultation will be posted on 
the NMFS Northwest Region website (http://www.nwr.noaa.gov). The format and naming 
adheres to conventional standards for style. 
 
Integrity: This consultation was completed on a computer system managed by NMFS in 
accordance with relevant information technology security policies and standards set out in 
Appendix III, ‘Security of Automated Information Resources,’ Office of Management and 
Budget Circular A-130; the Computer Security Act; and the Government Information Security 
Reform Act. 
 
Objectivity: 
 
 Information Product Category: Natural Resource Plan. 
 
 Standards: This consultation and supporting documents are clear, concise, complete, and 
unbiased; and were developed using commonly accepted scientific research methods. They 
adhere to published standards including the ESA Consultation Handbook, ESA regulations (50 
CFR 402.01, et seq.) and the MSA implementing regulations regarding EFH [50 CFR 
600.920(j)]. 
 
 Best Available Information: This consultation and supporting documents use the best 
available information, as referenced in the Literature Cited section. The analyses in this 
Opinion/EFH consultation contain more background on information sources and quality.  
 
 Referencing: All supporting materials, information, data and analyses are properly 
referenced, consistent with standard scientific referencing style.  
 
 Review Process: This consultation was drafted by NMFS staff with training in ESA and 
MSA implementation, and reviewed in accordance with Northwest Region ESA quality control 
and assurance processes. 
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APPENDIX A. SPECIES WITH DESIGNATED EFH IN THE ACTION AREA 
 

Groundfish 

Common Name Scientific Name Lifestage Activity PreyName 
Arrowtooth 
flounder Atheresthes stomias Adults All 

Clupeids, gadids, krill, shrimp, Theragra 
chalcogramma 

    Eggs     
    Larvae   Copepod eggs, Copepod nauplii, copepods 
Big skate Raja binoculata Adults All Crustaceans, fish 

Black rockfish Sebastes melanops Adults All 
Amphipods, Cephalopods, Clupeids, Euphausiids, 
Mysids, polychaetes, salps 

 Sebastes melanops Juveniles 

Feeding, 
Growth to 
maturity 

Amphipods, barnacle cypriots, Copepods, 
crustacean zoea, fish larvae, Mysids, polychaetes 

Blue rockfish Sebastes mystinus Adults All 
algae, crab, fish juveniles, fish larvae, hydroids, 
jellyfish, krill, salps, tunicates 

    Juveniles All 
algae, Copepods, Euphausiids, fish juveniles, 
hydroids, krill, tunicates, algae, copepods, crab,  

    Larvae Feeding   

Bocaccio 
Sebastes 
paucispinis Adults 

Feeding, 
Growth to 
maturity Juvenile rockfish, molluscs, small fishes 

    Juveniles 

Feeding, 
Growth to 
maturity Copepods, euphausiids 

Flathead sole 
Sebastes 
auriculatus Adults All Crabs, fish, isopods, polychaetes, shrimp 

    Juveniles 

Feeding, 
Growth to 
maturity Amphipods, Copepods, crabs, fish 

Butter sole Isopsetta isolepis Adults   
Amphipods, decapod crustaceans, fish, molluscs, 
polychaetes, sea stars, shrimp 

Cabezon 
Scorpaenichthys 
marmoratus Adults   Crabs, fish eggs, lobsters, molluscs, small fishes 

California skate Raja inornata Eggs Unknown   

Chilipepper Sebastes goodei Juveniles 

Feeding, 
Growth to 
maturity Copepods, euphausiids 

Curlfin sole 
Pleuronichthys 
decurrens Adults All 

Crustacean eggs, Echiurid proboscises, 
nudibranchs, polychaetes 

Darkblotched 
rockfish Sebastes crameri 

Adults and 
Juveniles   Amphipods, Euphausiids, octopi, salps, small fishes 

    Larvae     

English sole Parophrys vetulus Adults All 
Amphipods, crustaceans, cumaceans, mollluscs, 
ophiuroids, polychaetes 

    Juveniles 

Feedging, 
Growth to 
maturity 

Amphipods, copepods, cumaceans, molluscs, 
mysids, polychaetes 

Flathead sole 
Hippoglossoides 
elassodon Adults All 

Clupeids, fish, molluscs, mysids, polychaetes, 
shrimp 

Greenstriped 
rockfish Sebastes elongatus Adults All 

Copepods, euphausiids, shrimp, small fishes, 
squids, tunicates 

Kelp greenling 
Hexagrammos 
decagrammus Adults All 

Brittle Stars, crabs, octopi, shrimp, small fishes, 
snails, worms 

    Larvae   
Amphipods, brachyuran, copepod nauplii, 
copepods, euphausiids, fish larvae 

Lingcod Ophiodon elongatus Adults All Demersal fish, juvenile crab, octopi, squids 

    Larvae Feeding 
Amphipods, copepods eggs, copepod nauplii, 
copepods, decapod larvae, euphausiids 
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Groundfish 

Common Name Scientific Name Lifestage Activity PreyName 
Longnose skate Raja rhina Adults All   
    Eggs     

    Juveniles 
Growth to 
Maturity   

Pacific cod 
Gadus 
macrocephalus Adults All 

Amphipods, crabs, mysids, sandlance, shrimp, 
Theragra chalcogramma 

    Juveniles   Amphipods, copepods, crabs, shrimp 
    Larvae   Copepods 

Pacific hake 
Merluccius 
productus Adults All 

Amphipods, clupeids, crabs, Merluccius productus, 
rockfish, squids 

    Juveniles   Euphausiids 
Pacific ocean 
perch Sebastes alutus Adults All 

Copepods, euphausiids,  mysids, shrimp, small 
fishes, squids 

    Juveniles   Copepods, euphausiids 

Pacific sanddab 
Citharichthys 
sordidus Adults All Clupeids, crab larvae, octopi, squids 

Petrale sole Eopsetta jordani Adults All 
Eopsetta jordani, Euphausiids, Ophiuroids, pelagic 
fishes, shrimp  

Quillback 
rockfish Sebastes maliger Adults all 

Amphipods, clupeids, crabs, euphausiids, fish 
juveniles, molluscs, polychaetes, shrimp 

Redbanded 
rockfish Sebastes babcocki Adults All   
Redstripe 
rockfish Sebastes proriger Adults All Clupeids, fish juveniles, squids 

Rex sole 
Glyptocephalus 
zachirus Adults All Cumaceans, euphausiids, larvacea, polychaetes 

Rock sole 
Lepidopsetta 
bilineata Adults All 

echinoderms, echiurans, fish, molluscs, 
polychaetes, tunicates,  

Rosethorn 
rockfish 

Sebastes 
helvomaculatus Adults All amphipods, copepods, euphausiids 

Rosy rockfish Sebastes rosaceus Adults All crabs, shrimp 
Rougheye 
rockfish Sebastes aleutianus Adults All   

    Juveniles 

Growth to 
Maturity, 
Feeding   

Sablefish 
Anoplopoma 
fimbria Adults 

Growth to 
Maturity Clupeids, euphausiids, octopi, rockfish, shrimp 

    Juveniles 
Growth to 
Maturity 

Amphipods, Cephalopods, copepods, demersal fish, 
Euphausiids, krill, small fishes, squids, tunicates 

    Larvae Feeding Copepod eggs, Copepod nauplii, copepods 

Sand sole 
Psettichthys 
melanostictus Adults All 

Clupeids, crabs, fish, molluscs, mysids, 
polychaetes, shrimp 

    Juveniles 

Feeding, 
Growth to 
maturity Euphausiids, molluscs, mysids, polychaetes, shrimp 

Sharpchin 
rockfish Sebastes zacentrus Adults All 

Amphipods, copepods, euphausiids, shrimp, small 
fishes 

    Juveniles 

Feeding, 
Growth to 
maturity 

Amphipods, copepods, euphausiids, shrimp, small 
fishes 

Shortbelly 
rockfish Sebastes jordani Adults All Copepods, euphausiids 
Shortraker 
rockfish Sebastes borealis Adults All 

Bathylagids, Cephalopods, Decapod crustaceans, 
fish, molluscs, myctophids, mysids, shrimp 

Shortspine 
thornyhead 

Sebastolobus 
alascanus Adults All 

Amphipods, copepods, crabs, fish, polychaetes, 
Sebastolobus alascanus, Sebastolobus altivelis, 
shrimp 
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Groundfish 

Common Name Scientific Name Lifestage Activity PreyName 
Silvergray 
rockfish Sebastes brevispinis Adults All   
Soupfin shark Galeorhinus galeus Adults All Fish, invertebrates 

    Juveniles 
Growth to 
Maturity Invertebrates, Fish 

Spiny dogfish Squalus acanthias Adults All 
Invertebrates, pelagic fishes, invertebrates, pelagic 
fishes,  

Splitnose 
rockfish Sebastes diploproa Juveniles Feeding Amphipods, cladocerans, copepods 
    Larvae     

Spotted ratfish Hydrolagus colliei Adults All 

algae, Amphipods, Annelids, Brittle Stars, fish, 
hydrolagus colliei, molluscs, nudibranchs, 
opisthobranchs, ostracods, small crustacea, squids 

    Juveniles 
Growth to 
Maturity 

algae, Amphipods, Annelids, Brittle Stars, fish, 
hydrolagus colliei, molluscs, nudibranchs, 
opisthobranchs, ostracods, small crustacea, squids 

Starry flounder Platichthys stellatus Adults 
Growth to 
Maturity Crabs, fish juveniles, molluscs, polychaetes 

    Juveniles Feeding Amphipods, copepods, polychaetes 
Stripetail 
rockfish Sebastes saxicola Adults All Copepods, euphausiids 

    Juveniles 

Feeding, 
Growth to 
maturity copepods 

Tiger rockfish 
Sebastes 
nigrocinctus Adults All 

Amphipods, clupeids, crabs, fish juveniles, juvenile 
rockfish, shrimp 

Vermilion 
rockfish Sebastes miniatus Adults All Clupeids, juvenile rockfish, krill, octopi, squids 

Widow rockfish Sebastes entomelas Adults All 
Amphipods, Copepods, Euphausiids, Merluccius 
productus, salps, shrimp, squids 

    Juveniles 

Feeding, 
Growth to 
maturity Copepod eggs, Copepods, Euphausiid eggs 

Yelloweye 
rockfish 

Sebastes 
ruberrimus Adults All 

Clupeids, cottids, crabs, gadids, juvenile rockfish, 
sea urchin, shrimp, snails 

Yellowtail 
rockfish Sebastes flavidus Adults All 

Clupeids, Euphausiids, krill, Merluccius productus, 
Mysids, salps, Squids, tunicates 

Coastal Pelagic Species

Common Name Scientific Name  
Northern 
Anchovy Engraulis mordax 
Pacific Sardine Sardinops sagax 
Pacific (Chub) 
Mackerel 

Scomber japonicus 

Market squid Loligo opalescens 
Jack Mackerel Trachurus symmetricus 

Pacific Salmon

Common Name Scientific Name  
Coho Salmon Oncorhynchus kisutch 
Chinook 
Salmon 

Oncorhynchus tshawytscha 

 
 




