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Executive Summary
This draft Environmental Assessment (EA) has been prepared by the U.S. Army Corps of
Engineers, Portland District (Corps) and is available for public review in accordance with the
regulations implementing the National Environmental Policy Act (NEPA). The purpose of this
draft EA is to evaluate the environmental effects associated with the Corps’ proposed action to
add two new locations to the network of placement sites for the beneficial use of dredged
materials at the Mouth of the Columbia River (MCR). The two sites include the shoreline of
East Sand Island (ESI) in Clatsop County, Oregon between River Mile (RM) 5 and 7, and a
nearshore site, North Head (NHNS), off the Pacific County shoreline of Washington. Both sites
would receive dredged material from the MCR and Lower Columbia River (LCR) Federal
Navigation Channels (hereafter referred to collectively as the FNC). Though the majority of
material that would be placed at the two proposed new placement sites would likely originate
from the MCR maintenance dredging program between river miles (RM) -3 and RM +3, the
Corps is extending the impacts analysis upstream to RM 12 to account for potential longest
distance of transport of material that could be used at ESI. In addition, the action area also
includes the offshore area encompassing the NHNS site along the Washington coast.

The purpose of the proposed action is to expand the network of long-term dredged material
placement sites, supporting the overall Regional Sediment Management (RSM) plan and
increase the operational flexibility of the Corps’ operation and maintenance dredging program
in the FNC. To maintain the FNC at its authorized depth, material from maintenance dredging
is placed in-water outside of the channel or at sites within the Corps’ network of placement
sites consisting of upland or shoreline sites. Placement actions are implemented strategically
throughout the system to balance placement and dredging needs. Expanding the network of
placement sites supports RSM efforts by retaining a critical sand resource in the Columbia
River littoral zone that would otherwise be lost from the system if materials were placed in
offshore deep-water sites away from the MCR and estuary. Furthermore, expanding the
network of placement sites increases the efficiency of dredging operations by utilizing sites
closer to the navigation channel as opposed to sites located further offshore, where transit
times and costs associated with placement activities are increased.
The need for adding ESI to the network of placement sites arises from an observed area of
localized erosion on the south shoreline of ESI, which will continue to erode and ultimately
result in the island breaching. Without supplementing the shoreline with additional sandy
material, an island breach would alter sediment transport and shoaling patterns in the LCR
and Baker Bay. Periodic placement is needed to maintain the shoreline and prevent a future
breach of the island. Based on current rates of erosion, it is anticipated that placement would
need to occur about every eight to ten years.

The need for adding the NHNS site to the network of placement sites arises from limited
opportunities to place dredged material at the adjoining Shallow Water Site (SWS) and the
North Jetty Site (NJS) in the vicinity of the MCR. Both sites are used as sources of material to
redistribute sediment back into the littoral system and the strategic placement of sediment in
the SWS has improved the movement of sediment onto Peacock Spit, supplementing the
shoreline. However, the littoral zone is still experiencing depletion and erosion of sediment
and an additional site is needed to support sediment management efforts along the
Washington coast. Therefore, the Corps is seeking to designate an additional nearshore site to
increase opportunities to balance the sediment budget and retain clean, sandy material in the
littoral zone without over-burdening the existing nearshore placement sites.
i

Designation and use of these sites would provide the following benefits to the overall
operation and maintenance of the FNC:
•

•
•
•

Provide additional long-term dredged material placement options for the CR and MCR
dredged material placement site network;
Increase efficiency of dredging operations by using sites closer to the federal
navigation channel;
Protect the existing jetties that are a part of the MCR navigation system;
Balance erosion and accretion in the lower river by supporting regional sediment
management efforts and beneficially using material by keeping it in the Columbia
River littoral cell.

Comments concerning this draft EA should be received within 30 days from issuance of the
public notice, and may be submitted electronically to Kristine.A.Lightner@usace.army.mil or
mailed to the following address:
U.S. Army Corps of Engineers
CENWP-PM-E (Kristine Lightner)
P.O. Box 2946
Portland, Oregon 97208-2946

The Corps will consider all comments received or postmarked within 30 days from the date of
the public note and make a final determination of significance of impacts resulting from the
Proposed Action. Use of the sites for dredged material placement would only occur after all
environmental regulations and permitting are complete, and assuming that the Corps makes a
Finding of No Significant Impact (FONSI) for the Proposed Action.
The Corps is the lead federal agency for this EA, there are no cooperating agencies for this
project. For additional information, contact Kristine Lightner, Environmental Resources
Specialist, at (503) 808-4748.
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Mouth of the Columbia River Dredged Material Placement Sites – Draft Environmental Assessment

1. INTRODUCTION
The U.S. Army Corps of Engineers (Corps), Portland District is proposing to add two new locations
to the network of placement sites for the beneficial use of dredged materials at the Mouth of the
Columbia River (MCR). The two sites include the shoreline of East Sand Island (ESI) in Clatsop
County, Oregon and a nearshore site, North Head (NHNS) site, off the Pacific County shoreline of
Washington. Both sites would receive dredged material from the MCR and Lower Columbia River
(LCR) Federal Navigation Channels (hereafter referred to collectively as the FNC). This
Environmental Assessment (EA) evaluates the environmental effects of this proposal. Though the
majority of material that would be placed at the two proposed new placement sites would likely
originate from the MCR maintenance dredging program between river miles (RM) -3 and RM +3,
the Corps is extending the impacts analysis upstream to RM 12 to account for potential longest
distance of transport of material that could be used at ESI. Additionally, the ESI placement shoreline
placement area is located between RM 5 and RM 7, which is located in the LCR. Therefore, the
spatial boundaries of this impacts analysis include the western most boundary of the proposed
NHNS site and the portion of the LCR up to RM 12.

1.1. PROJECT HISTORY AND BACKGROUND

Congress authorized the Corps to construct and maintain the MCR FNC by the Rivers and Harbors
Acts of 1884, 1905, 1954, as well as the Supplemental Appropriations Act of 1983 (P.L. 98-63). The
MCR project consists of a 0.5-mile wide entrance channel extending for about 6 miles through a
jettied entrance between the Columbia River and the Pacific Ocean, which is characterized by large
waves and strong currents and is considered one of the world’s most dangerous coastal inlets. The
North and South jetties were originally constructed between 1885 to 1917, realigning the ocean
entrance to the Columbia River and improving navigation through the MCR. Improvements to the
jetty system were made between 1930 to 1942 (including the construction of Jetty A and the Sand
Island pile dikes) which configured the navigation channel to the present entrance configuration. 1

The MCR is the ocean gateway for maritime navigation on the Columbia-Snake Rivers system. Every
year, the Corps dredges an average of 3.5 million cubic yards (mcy) of sand from the MCR entrance
channel, and 6-8 mcy of material from the LCR to maintain safe navigation in the FNC and
associated side channels (Ilwaco and Chinook FNCs). To maintain the MCR portion of the FNC,
dredged material is currently placed at two U.S. Environmental Protection Agency (EPA)designated Ocean Dredged Material Placement Sites (ODMDSs), the Deep Water Site (DWS) and
Shallow Water Site (SWS). Additionally, material is placed at two Clean Water Act Section 404
authorized locations, the North Jetty Site (NJS) and South Jetty Site (SJS). The SWS, NJS, and SJS are
nearshore sites that are given priority for placement to retain dredged materials in the nearshore
environment.
Over the past 5–10 years, approximately one-third of the sand dredged from the MCR was placed in
off-shore sites, functionally removing a large portion of clean (uncontaminated) sandy material

Additional information about features in the MCR, including the entrance channel, jetties, and existing
placement sites can be found in the Corps’ Proposed Nearshore Placement Locations at the Mouth of the
Columbia River Federal Navigation Project, Oregon and Washington Final Environmental Assessment and
Finding of No Significant Impact dated July 12, 2012.

1
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from the estuary and the littoral zone. 2 Sandy material in the littoral zone is needed to sustain
jetties, beaches, and marine habitats. Because the downstream portion of the Columbia River is a
sediment-starved system, many shoreline areas need a supplemental source of sandy material in
order to balance erosion and accretion. The placement of dredged materials on shorelines in the
MCR supports the Regional Sediment Management (RSM) Program by utilizing sediments dredged
from the river to address areas of erosion and balance the sediment budget.

The MCR FNC and associated side channels are important to the regional and national economy,
where approximately $26 billion worth of U.S. products bound for world markets and 46 million
tons of incoming cargo pass through the MCR annually. More than 12,000 commercial vessels and
100,000 recreational/charter vessels navigate through the MCR annually. According to the Pacific
Northwest Waterways Association, more than 40,000 jobs along the lower Columbia River are
dependent on seaport activity.

1.2. REGIONAL SEDIMENT MANAGEMENT AND ANNUAL USE PLAN

The Corps initiated development and implementation of a national RSM Program in 1999 with the
objective of optimizing utilization of sediments and management of the FNC through a systemsbased approach. 3 The RSM plan identifies opportunities for transportation and placement of
dredged sediments to support sustainable navigation, reduce storm and flood damage, and increase
the overall benefits to natural resources by protecting and restoring aquatic habitats. The RSM plan
is intended to “work with nature,” to achieve habitat benefits while simultaneously reducing
lifecycle costs and gaining a better understanding of regional sediment transport processes
associated with the Columbia River. Dredging and placement activities associated with the RSM
plan can vary depending on the type of dredge used, distance from the shoal, site capacity, and
available funding. Typical placement sites in the LCR/MCR include in-water, ocean, upland, and
along shoreline at the sand/water interface.

The year-to-year management of MCR dredged material placement sites is controlled and
documented through the preparation of and adherence to an Annual Use Plan (AUP). The AUP
serves as the primary mechanism for the evaluation of site capacity and the adaptive management
of the dredged material placement. The objectives of the AUP are to (1) provide a decision
framework that allows MCR dredging managers a tool to adaptively manage open water placement
sites on a day-to-day basis, and (2) define criteria with which to assess information used to identify
potential issues and proactively take steps to avoid or address any issues that may arise. The Corps
prepares the AUP for each dredging-placement season, as required by the EPA, and the AUP is then
reviewed and approved by EPA, Region 10, before dredging begins for the year (EPA 2005). While
only EPA designated placement sites (i.e. the DWS and SWS sites) are required to be in the AUP, the
Corps includes all placement sites to efficiently manage sediment placement and distribution.
A littoral zone is a nearshore environment with naturally occurring erosive and depositional (accretion)
processes. A constant sediment source is needed in order to balance the sediment budget within a zone.

2

The RSM Program encompasses a decade of collaborative research and discussion and it guides future
efforts to streamline dredged material distribution in such a way that the materials placed in the system are
continually contributing to the Columbia River littoral cell. Ultimately, the intent of the RSM Program is to
provide far-reaching positive benefits to the biological community, economic viability, and physical
environment. The MCR RSM plan can be found at the following link:
lowercolumbiasolutionsdotorg1.files.wordpress.com/2015/07/mcr-rsmp-final-8-23-11-untrackedcompressed-send.pdf.
3
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The Lower Columbia Solutions Group (LCSG) is a diverse coalition of stakeholders and interested
parties convened by the governors of Oregon and Washington, and the chairperson of the Council
on Environmental Quality, to develop a long-term strategy for regional sediment management
within the LCR and MCR. A long-term strategy ensures sustainable management of natural and
economic resources, continues to support navigational safety, and protects existing infrastructure.
The group utilizes the framework put forth by the RSM plan, an adaptive approach that allows for
management and monitoring of placement sites to be adjusted as the need arises. The Corps works
with stakeholders, state agencies, and other federal agencies to develop RSM objectives to support
the beneficial reuse of dredged material in the greater MCR system, and the retention of sediment
in the Columbia River littoral cell. 4 The RSM goals relevant to the Proposed Action include the
following:
•

•
•
•
•

Identify a range of available sites for placement of dredged material that can be sustainably
and adaptively managed, retain clean sand in the littoral system, and avoid or minimize
impacts to benefit biological resources and navigation safety;
Augment the present and future sediment budget at the MCR using dredged material to
optimally sustain the inlet and related littoral system;
Increase stability of the sand shoals that the North and South jetties are built upon and
replenish sand in the nearshore, thus reducing wave damage to the jetties and erosion and
associated property loss along the northern Oregon and southern Washington coasts;
Address loss of habitat from ongoing erosion and sediment transport in the littoral zone,
most notably in the area directly south of the South Jetty; and
Ensure that placement practices do not result in unacceptable adverse effects on the
nearshore ocean ecosystem, including Endangered Species Act (ESA)-listed species and
commercial and recreational fisheries (i.e., crab and razor clam).

The MCR and LCR have been the subject of multiple physical and biological studies over several
decades by various federal, state, and local entities. Studies sponsored by the Corps and under the
auspices of the LCSG are summarized and are available for review at
www.lowercolumbiasolutions.org. These studies focus on better understanding sediment transport
processes, wave and circulation patterns, and the potential impacts of dredge placement on species
and habitat within the MCR region. In 2009, a science-policy workshop was conducted in
conjunction with the Southwest Washington Littoral Drift Restoration Project to address wave
amplification and safety implications for small boat navigation, as well as biological information
needed to select nearshore sites for sediment placement. An overall goal identified by workshop
participants was to eliminate deep water placement through the identification of new nearshore
beneficial use sites. To advance that goal, the group recommended that previously identified
potential placement areas near North Head were consolidated into a single new “North Head” site
to serve as a permanent nearshore placement site.

1.3. ACTION AREA

The Action Area for the proposed project encompasses two locations. The first proposed placement
site is limited to ESI at RM 5 and 7 and the shallow-water habitat immediately adjacent to the
island’s shoreline i.e., shoreline placement/beach nourishment. The second proposed placement
site is the NHNS site located offshore from the North Head Lighthouse along the Washington coast.
Additional information about the RSM objectives are detailed in the Mouth of the Columbia River Regional
Sediment Management Plan (LCSG 2011).

4
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1.3.1. East Sand Island
ESI is owned by the Corps and was historically used as a placement site for dredged materials prior
to 1983. Since that time, ESI has experienced progressive erosion along the south shoreline, with
little to no accretion occurring due to the high energy environment of the estuary and mouth. ESI is
an integral part of the Corps’ mission to maintain a safe and open navigation channel in the MCR
and LCR. The ESI portion of the Proposed Action would also include removing degraded remnant
piles along the shoreline that are exacerbating the area of erosion to be addressed by shoreline
placement (see Figure 1).

Figure 1: Proposed ESI Placement Site

1.3.2. North Head Near Shore
The NHNS site has been identified as a key area for placement of dredged materials for the
reintroduction of sand back into the littoral cell. The proposed placement site is two miles north of
Cape Disappointment and the North Jetty, near Ilwaco in Pacific County, Washington (Figure 2).
Depths in the North Head placement site range between -20 and -60 feet (ft.) deep and the area is
considered subtidal with the potential for materials placed here to recirculate onto the shoreline
between Benson Beach and Peacock Spit (the shoreline below Cape Disappointment). The NHNS
Study Area depicted in Figure 2 is approximately 1,770 acres or roughly 2.41 square miles. The
large footprint allows for more thinly distributed materials across the placement pathway,
minimizing mounding and increasing aquatic habitat recovery.

The placement site would be a smaller area designated within the larger study area (Figure 2) after
the study report is finalized in the spring of 2018. The dimensions of the permanent placement site
are anticipated to be approximately 9,540 ft. by 7,040 ft. (approximately 2.4 acres). The coordinates
for the NHNS Study Area depicted in Figure 2 are:
•
•
•
•
•

46° 19’ 30” N, 124° 7’ 30” W
46° 19’ 30” N, 124° 5’ 00” W
46° 17’ 30” N, 124° 8’ 30” W
46° 17’ 6” N, 124° 7’ 30” W
46° 17’ 6” N, 124° 5’ 30” W
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Figure 2: NHNS Study Area

The action area under consideration for both placement sites is further defined as all aquatic and
shoreline areas of ESI, extending into the upland portions of the island for the purpose of facilitating
shoreline placement activities. The action area for the North Head placement site includes all
aquatic areas within the designated area to the bathymetric contours of the seafloor.

2. PURPOSE AND NEED

The purpose of the Proposed Action is to add two sites to the network of long-term dredged
material placement sites, supporting the overall RSM plan and increasing the operational flexibility
of dredging in the FNC. Expanding the network of placement sites supports RSM efforts by retaining
a critical sand resource in the Columbia River littoral zone that would otherwise be lost from the
system if materials were placed in offshore deep-water sites away from the MCR and estuary.
Furthermore, expanding the network of nearshore placement sites increases the efficiency of
dredging operations by utilizing sites closer to the navigation channel as opposed to sites located
further offshore, where transit times and costs associated with placement activities are increased.

The proper function and stability of ESI plays an integral role in the Corps’ ability to meet its
mission objective to maintain a safe and open navigation channel in the MCR and Lower Columbia
River. The need for adding ESI to the network of placement sites arises from an observed area of
localized erosion on the south shoreline of ESI, which will continue to erode and ultimately result in
the island breaching without the addition of supplemental material. Without supplementing the
shoreline with additional sandy material, an island breach would likely alter sediment transport
and shoaling patterns in the Lower Columbia River. Changes in sediment transport patterns could
indirectly impact the stability of the MCR, Ilwaco and Chinook FNC and increase the amount of
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annual dredging needed to maintain the active navigation channels at authorized depths. Shoreline
placement is needed at ESI in 2018 to prevent the island from breaching. Additionally, periodic
placement would be needed to maintain the shoreline and prevent a breach of the island in the
future. Based on current rates of erosion, it is anticipated that placement would need to occur about
every eight to ten years.

The need for adding the NHNS site to the placement site network arises from limited opportunities
to place dredged material at the adjoining SWS and the NJS in the vicinity of the MCR. Both sites are
used as sources of material to redistribute sediment back into the littoral system and the strategic
placement of sediment in the SWS has improved the movement of sediment onto Peacock Spit,
supplementing the shoreline. However, the littoral zone is still experiencing depletion and erosion
of sediment and an additional site is needed to support sediment management efforts along the
Washington coast. Therefore, the Corps is seeking to designate an additional nearshore placement
site to increase opportunities to balance the sediment budget and retain clean, sandy material in
the littoral zone without over-burdening the existing nearshore placement sites (SWS, NJS and SJS).

3. NO ACTION ALTERNATIVE AND PROPOSED ACTION

The Corps identified reasonable alternatives to address erosion at ESI and designate alternative
nearshore placement sites in the vicinity of the MCR and evaluate the effects of implementing those
alternatives. The Corps dismissed alternatives that were either not feasible or those which did not
meet the purpose and need described above. A description of all alternatives, including the No
Action Alternative, the Proposed Action and other alternatives dismissed from further
consideration are provided below. Alternatives dismissed from further analysis include using
various hardscaping structures along the ESI shoreline to correct and prevent further erosion.

This NEPA analysis does not address dredging in the FNC, as the impacts of dredging have been
previously evaluated by the Corps in the Columbia River Channel Operations and Maintenance EA
(Corps 1994 and 2012) and the 2003 Columbia River Channel Improvement Project Environmental
Impact Statement (CRCIP 1999, 2003). The results of these previous evaluations are incorporated
by reference and all dredging parameters have been determined to remain the same. Similarly, this
EA does not address placement at the existing SWS, NJS and DWS, as the environmental impacts of
these sites were also addressed in previous assessments. The use of these sites in combination with
the Proposed Action is included in the assessment of the Cumulative Effects section of this EA.

3.1. NO ACTION ALTERNATIVE

Under the No Action Alternative, no additional sites would be added to the network of placement
sites for the MCR, and dredged material placement activities would continue to occur in the existing
placement sites. Shoreline placement activities would not occur at ESI and wave energy would
continue to diffract around a derelict pier structure, focusing wave energy onto the shoreline where
the existing rate of erosion is threatening to breach the island. Under the current rate of erosion, if
no supplement material is placed along the shoreline, the Corps anticipates that the island would
breach within one to two years. Based on historical information of Sand Island in the 1930s,
hydrodynamics in the vicinity of ESI would be altered which could transport sediments out of Baker
Bay and increase shoaling in the MCR. As a result, dredging needs to maintain safe navigation for
commercial and recreational boat traffic could increase, increasing the Corps’ overall annual
operating costs. Furthermore, further loss of the ESI shoreline would adversely affect the biologic
and geomorphic communities on ESI. Derelict piles from the remnant pile structure at ESI would
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not be removed and thus, exacerbating erosion of the island that has been designated for nesting
Caspian terns and double-crested cormorants.

Under the No Action Alternative, dredged material would not be placed in the NHNS site, causing
the sediment budget in the littoral zone to continue to be imbalanced resulting in a net loss of clean,
sandy material from the nearshore environment. Beaches and coastlines along the Washington
coast would continue to erode, reducing the availability of shallow-water habitat and recreational
opportunities in the vicinity.

3.2. PROPOSED ACTION

Maintenance of the FNC requires regular dredging of sediments because of the recurring formation
of shoals. Dredged materials are placed in-water, at upland placement sites, and shoreline
placement sites (Corps 2012a). The closest dredged material site to ESI is Area D, an in-water
placement site located about 0.6 mile southwest of ESI at RM 7. Currently, the closest placement
site to the NHNS Site is the Shallow-Water Site. To increase operational flexibility to the Corps’
dredging mission, the Proposed Action includes adding ESI and the NHNS site to the network of
placement sites in the MCR.

3.2.1. East Sand Island, Shoreline Placement

To address erosion and prevent ESI from breaching, the Corps is proposing to add ESI to the
network of placement sites and implement shoreline placement, starting in 2018. At ESI, there are
two phases of the Proposed Action: the first phase consists of construction and preparation of the
shoreline, followed by operational use of the site through the placement of dredged materials. In
conjunction with this action, the Corps is proposing to:
1. Remove select pilings from a derelict pier structure on the southern shoreline of ESI to
reduce concentrated wave energy from diffracting waves and river currents focusing
energy along the shoreline; the Proposed Action includes the removal of select pilings and
the rocks supporting the pilings;

2. Placement of approximately 80,000 cubic yards (cy) of dredged material on the shoreline of
ESI in 2018, covering approximately 14.5 acres of shoreline and shallow-water habitat;
3. Conduct periodic placement to supplement the shoreline and stabilize the island through
the beneficial use of dredged materials on an as-needed basis, as determined by the Corps.

Work associated with removing the derelict pier structure would occur across 0.6 acres of the
southern shoreline of ESI and in shallow-water habitat immediately adjacent to the shoreline.
Approximately 300 cy of rocks would be moved from a shallow-water area of 4,500 square ft. to an
upland area landward of the existing rock revetment, covering approximately 3,700 square ft. (see
Figure 3). Rock removal would involve the use of a crane or other similar heavy equipment and
could occur from an upland position on the island/beach or from a barge-mounted crane working
from the water. Piling removal would only occur via use of a vibratory hammer and the following
best management practices (BMP) would be used:
1. Piling removal would occur in a way to minimize sediment disturbance and sediment
resuspension by the implementing the following criteria:
a. Install a floating surface boom to capture floating surface debris.

b. Keep all equipment out of the water to the maximum extent feasible, grip piles above
the waterline, and complete all work during low water and low current conditions.
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c. Dislodge the piling with a vibratory hammer, when possible; never intentionally
breaking a pile by twisting or bending.

d. Slowly lift the pile from the sediment and through the water column.

e. Place the pile in a containment basin without cleaning or removing any adhering
sediment – a temporary containment basin for the removed piles may be constructed on
ESI or on an equipment barge to contain all sediment and return flow which may
otherwise be directed back to the waterway.
f.

Fill the holes left by each piling with clean, native sediments immediately upon removal.

g. Dispose of all removed piles, floating surface debris, any sediment spilled on work
surfaces, and all containment supplies at a permitted upland placement site.

2. If piles break or are intractable, every attempt short of excavation would be made to
remove each piling. If a pile is intractable, breaks above the surface, or breaks below the
surface, the pile or stump would be cut at least 3 feet below the surface of the sediment.

Adding ESI to the network of sites used for the beneficial placement of dredged materials supports
overall RSM objectives in the LCR. Conducting shoreline placement or beach nourishment on the
south shoreline would address immediate concerns associated with an area of localized erosion,
and prevent the island from breaching. It also represents a beneficial use of dredged material.

Figure 3: Proposed pile dike removal and shoreline reconfiguration on ESI
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Typical shoreline placement activities involve pumping material through a floating discharge pipe
in a sand-and-water slurry (20% sand:80% water) to the existing shoreline. A temporary sand
berm is used to retain sand on the shoreline during placement, otherwise much of the sand would
be immediately lost to the river through the discharge of the water. Berms are constructed from
existing beach sand, pumped sand, or a combination of both and are built gradually using heavy
equipment (i.e. a bulldozer) as pump-out continues. Placement continues by adding material to the
shoreline and proceeding longitudinally along the beach. With the temporary berm in place, sand
settles out of the slurry as material exits the pipe and water returns to the river.

Settling rates of Columbia River sands are very rapid and turbidity from the operation is temporary,
short-term, and localized. After sufficient sand has settled out and begins to accrete, the sand is
moved by heavy equipment (e.g. bulldozers) to match the elevation and profile of the existing
shoreline at approximately the high tide water line. The length, width and depth of final placement
is dependent on the quantity of dredged material, hydraulics of the river adjacent to the placement
site and the desired terra-form with respect to water surface elevations (see Figure 4). Berms are
removed and smoothed to an elevation appropriate to the shoreline, where the slope is graded to a
steepness of 10 to 15 percent to minimize the creation of areas where juvenile fish could be
stranded from vessel wakes on the new shoreline.

Elevation (ft NAVD88)

20
15
10

Flood twice per week
MHHW

5

MSL

0

Construction profile
-5

Existing profile

-10
0

100

200
300
400
Distance from scarp (ft)

500

600

Figure 4: Cross-section of proposed material fill on south shoreline of ESI

Critical to success at ESI is placing material such that the resulting shoreline is regularly inundated
during the tidal cycle to prevent the development of upland habitat suitable for nesting seabirds
which could form a nesting colony. The Corps is currently managing nesting habitat on ESI for both
double-crested cormorants and Caspian terns to reduce the size of each nesting colony and lessen
impacts to ESA-listed salmon and steelhead in the estuary. While individual birds may loaf on sand
flats exposed during low tide conditions, the Corps has committed to reducing the availability of
beach and shoreline habitat that birds could use to construct nests and initiate egg laying between
tidal cycles. Shoreline placement at ESI would need to occur only to a targeted elevation to
successfully preclude nesting during the peak breeding season (April – August).

Shoreline placement activities would be conducted using BMPs described in the Final
Environmental Assessment for the Nearshore Locations at the Mouth of the Columbia River Federal
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Navigation Project, Oregon and Washington, 12 July 2012, which is incorporated herein by
reference. All BMPs for operational safety would be applied and management considerations would
utilize current industry standards for the placement of clean, uncontaminated dredged materials
(see Table 1).
Heavy equipment would be operated on beaches and in shallow water to assist in shoreline
placement; therefore, a Spill Control and Prevention Plan (SCPP) would be implemented and would
include the procedures, instructions, and reporting mechanisms that would be used in the event of
an unforeseen spill of a substance regulated by 40 C.F.R. Parts 69, 302, and 355, and/or regulated
under state or local laws and regulations. The SCPP supplements the requirements of the Corps’
Engineering Manual 385-1-1, and shall include at a minimum:

1. The name, address and phone number of the individual who would report any spills or
hazardous substance releases and who would follow-up with complete documentation. This
individual shall immediately notify the Corps’ Contracting Officer and Facility Response
Personnel, in addition to the legally required federal, state, and local reporting channels
(including National Response Center 1-800-424-8802) if a reportable quantity is released to
the environment. The plan shall contain the required reporting information.
2. The name, address, phone number and qualifications of the individual who would be
responsible for implementing and supervising the containment and cleanup. Personnel
must consider the logistics and time required to begin containment and cleanup of a spill,
accessibility, number of remote work areas, number and location of floating plants on the
river, etc. Materials and equipment for other cleanup work shall be tailored to the potential
hazards involved.

3. Training requirements for the Corps’ contractors and personnel, and methods of
accomplishing the training.

4. A list of materials and equipment to be immediately available at the job site, tailored to
cleanup work of the potentially hazardous materials identified. For all work in or adjacent
to water, cleanup equipment shall include a containment boom with a minimum length of
200 feet, skimming equipment, and an absorbent cleanup kit and the equipment shall be
available at the job-site.

Material used for placement at ESI in 2018/2019 would be dredged from the MCR and/or Columbia
River Mainstem FNCs and placed along the south shoreline of ESI at or near the end of the doublecrested cormorant and Caspian tern breeding season. Future placement events to replenish the
shoreline would source material from nearby FNCs and place the material along the shoreline or at
an in-water location immediately adjacent to ESI where hydrodynamics support beach
nourishment and preclude development of upland habitat. Both current and future placement
activities would limit fill to an elevation at or below 8 feet North American Vertical Datum of 1988
(NAVD88), facilitating inundation across the fill-area at a frequency of 2–3 times per week between
April and August. The current footprint for placement of dredged material would occur along
2,500–3,000 linear feet along the shoreline east of the pile dike at RM 5.15, and extent ~300 feet
south of the existing shoreline. Assuming the current rate of erosion (20–30 feet annually)
continues, it is predicted that the shoreline would need to be supplemented with dredged materials
every 8–10 years to prevent the island from breaching. The slope of the fill material would be
formed to ensure positive drainage across the surface with a 1–2% slope for a distance of
approximately 300 feet before transitioning to 10–15% as the material drops into the river to
match the existing riverbed.
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Table 1: Best Management Practices to Minimize Impacts and Distrubance for Dredging and Placement of Dredged Materials
Measure
Shoreline Placement

Justification

Duration

Management Decision

Ungraded slopes may develop beach conditions
which create small pools or flat slopes, stranding
juvenile salmonids when they are washed up by
wave action and/or passing ship wakes.

Continuous
during
placement
operations.

Maintain until new information becomes available that
would warrant a change in placement operations.

Placement of material in a manner that prevents mounding
of dredged material.

Spreading the material out would reduce the depth
of the material on the river bottom, which minimizes
adverse impacts to fish and invertebrate populations
in the vicinity of the placement.

Life of contract
or action.

Maintain until new information becomes available that
would warrant a change in placement operations.

Maintain end of discharge pipeline or intake lines at or below
20 feet of water depth during placement.

This measure reduces increased suspended sediment
and minimizes turbidity impacts to migrating
juvenile salmonids, as they are believed to primarily
migrate in the upper 20 feet of the water column.

Continuous
during
placement
operations.

Maintain until new information becomes available that
would warrant a change in placement operations.

Reverse purging of intake lines shall not be done with
dragheads more than 3 ft. off the bottom. If water is pumped
through the dragheads to clean the hopper, they must be -20
ft. below the surface while dredging in the MCR.

This restriction minimizes or eliminates
entrainment of juvenile salmon during normal
dredging operations.

Continuous
during dredging
operations.

Maintain until new information becomes available that
would warrant change.

Dredging in shallow water areas (less than 20 feet) only
during the recommended ESA in-water work period for the
Columbia River of November 1 until February 28; except for
Baker Bay West Channel and Chinook Channel, which shall
be dredged between September and February.

The top 20 feet of the water column is considered
salmon migratory habitat. Dredging or placement in
these areas could delay migration or reduce or
eliminate food sources.

Continuous
during dredging
and placement
operations.

Maintain until new information becomes available that
would warrant change.

Dispose of hazardous waste.

Life of contract
or action.

If material is released, it would immediately be removed
and the area restored to a condition approximating the
adjacent undisturbed area.
Contaminated ground will be excavated and removed,
and the area restored as directed. Any in-water
discharge would be immediately reported to the nearest
U.S. Coast Guard unit for appropriate response.

Grade placement site to a slope of 10–15 percent, with no
swales, to reduce the likelihood of stranding juvenile
salmonids.
Flow Lane (In-water) Placement

Hopper Dredging

General Provisions For All Placement Activities

The contractor, where possible, would use or propose the use
of materials that may be considered environmentally friendly
in that waste from such materials is not regulated as a
hazardous waste or is not considered harmful to the
environment. If hazardous wastes are generated, the
contractor would dispose of this material in accordance with
40 C.F.R. Parts 260–272 and 49 C.F.R. Parts 100–177.
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3.2.2. North Head Nearshore Placement Site
The NHNS site would be used as a beneficial use placement site where material would be
placed in thin layers in different areas within the designated boundary. Following placement,
the sediment is expected to disperse into the littoral cell and supplement nearby beaches, and
thus help protect the MCR coastal zone from increased storm and wave events. Adding the
NHNS placement site to the network of existing placement sites increased the Corps’ flexibility
in managing sediment dredged from the MCR. The total volume of material dredged per season
averages approximately 3.5–4.5 million cubic yards; the addition of NHNS site would not
increase the volume or scope of current dredging activities.

Due to the exposed, high-energy ocean conditions at the MCR, ocean-going hopper dredges are
typically used for dredging and placing materials at the off-shore and nearshore placement
sites. Due to safety concerns during the winter season, work is conducted between June and
November when wave conditions are favorable for working at the Columbia River bar between
RM -3 and +3. Wave conditions, currents, weather, and navigational traffic make it challenging
to use other types of dredges. A typical hopper dredge operation consists of the use of a selfpropelled hopper dredge or hopper barge. Hopper dredges typically have two drag-arms on
either side of the vessel that remove material from the navigation channels. The drag-arms are
large steel pipes that material is pumped thorough and into the hopper. Large debris, such as
chunks of wood, is blocked from entering the drag-arm pipes by the open grating on the
draghead at the end of each dragarm. Water is skimmed off in the hopper and returns to the
river while the sand settles in the hopper. Once the hopper is full, the dredge transits to an
approved open-water site and releases the material through the bottom of the dredge onto the
site while transiting slowly across the placement site, releasing material along a gradient to
minimize mounding and place material in a thin layer across the bottom of the seabed.
A maximum of 500,000 cubic yards of dredged material would be placed at the NHNS site
during any given placement event. Material would be placed in a thin layer to reduce
potentially adverse impacts to species and increase the rate of habitat recovery.

3.2.3. Selection Criteria for Proposed Placement Sites

The Proposed Action includes the designation of two sites to the network of placement sites.
Each potential site location was evaluated based on adherence to the following criteria:
•
•
•
•

Meet the Corps’ mission to maintain the MCR FNC;
Comply with all applicable federal laws and regulations;
Allow ongoing conservation efforts to continue and promote protective efforts in the
MCR action area; and
Regulate placement activities to maximize sediment management in the MCR and LCR.

Potential placement sites were evaluated with consideration given to distance and depth
thresholds for dredges, sensitivity of a site to economic and environmental parameters, and the
logistical constraints of placement. Efficient placement activities are contingent upon travel
time of the dredge and method of placement, where suitable locations are within a distance
that does not place undue cost increases on the Corps’ dredging program. Additionally, a site is
suitable for placement if it provides a safe depth for dredges to operate and maneuver during
placement operations. The shallowest area that a loaded dredge can safely use is -25 ft. mean
lower low water (MLLW), as waves and currents permit.
There is a limited pool of contractors and dredges who can physically work at the MCR. The
Merchant Marine Act of 1920, also known as the Jones Act, requires that only U.S.-flagged, built,
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and crewed vessels be used to conduct work in the United States. Under this limitation, there
are only four dredging companies who can work in the MCR, with a limited number of suitable
dredges among them. Average dredging cycle costs (dredging, transit, and placement time)
could be reduced by utilizing a nearshore or intertidal site over use of the existing DWS, which
increases transit time to and from the placement site further offshore. Retaining sediment in
the Columbia River littoral cell could also reduce local, state and federal costs associated with
future shoreline erosion and mitigation needs.

The logistical factors when selecting types of dredging equipment for use at MCR include the
capability of dredges to navigate high energy wave environments, physical characteristics of
sediments, production timing, and method of placement. The two placement methods
currently used at MCR are (1) in-water placement using a hopper dredge and (2) pumping
ashore for shoreline or upland placement. 5 The most common practice in the MCR is bottom
placement using a hopper dredge due to the hopper’s ability to work in high energy wave
environments. However, material can be placed strategically using a combination of methods.
If weather conditions allow, a dredge can place material on an intertidal or shoreline site via
the pump-ashore method. This process involves connecting the dredge to a floating pipe and
pumping a slurry mixture of sediment onto the shoreline. This method is contingent on
funding, navigability, and safety considerations.

3.3. ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER EVALUATION

Multiple alternatives were considered to address the erosion at ESI but ultimately eliminated
from further evaluation because they either did not meet the purpose and need, or
construction was infeasible. In brief, the Proposed Action was evaluated using two primary
screening criteria:
1. Erosion mitigation; and,
2. Shoreline stabilization

Actions considered to mitigate the progressive erosion along the south shoreline of ESI
included construction of a nearshore breakwater and/or installation of a groin along the
eastern portion of the island to alter hydrodynamics along the shoreline. However,
construction of permanent structures are not consistent with the purpose and need of
addressing erosion along the shoreline or the needs of the Corps’ navigation program.
Furthermore, the construction of new, permanent structures are also not fully compliant with
state and local land use policies. Both actions would have required extensive construction, the
timing of which would be challenging to implement in the narrow in-water work window for
the lower estuary before conditions become treacherous for personnel and equipment.
Another placement method that has yet to be utilized in the Portland District’s dredging program is
“rainbowing,” which utilizes an on-deck nozzle to disperse a slurry of dredged material via aerial
spraying. This method is typically used for placement of material in the shallow intertidal environments
or directly onshore. There are very few dredges capable of performing rainbowing and this method of
placement is not evaluated herein. If U.S. flagged vessels are capable of “rainbowing” in the MCR and
funding allows, this method may be considered as a viable option for the future placement of dredged
material. If an opportunity to perform rainbowing arises, a separate EA would be prepared for public
comment and all environmental regulations would be reviewed at that time.
5
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Shoreline placement or beach nourishment, while a component of the Proposed Action at ESI,
was also evaluated using source materials from the western portion of the island which is
likely to undergo terrain modification in 2018 to reduce nesting habitat for double-crested
cormorants per the Corps’ 2015 Record of Decision (Corps 2015a). Due to the timing of the
terrain modifications and restrictions from impacting nesting habitat prior to 2018, it was not
feasible to rely on this area to supply the source material for the beach fill in case construction
was delayed or bird activity precluded use of the materials before conditions were not feasible.

Additional components were consider for long-term shore stabilization, including
enhancement of the existing revetment on the south shoreline and extending it to protect the
entire length of the southern shoreline. While both actions are technically feasible, the
environmental impacts of hardening the shoreline were far less suitable, in terms of impact to
the environment, than the softer approach included in the Proposed Action. Additionally,
vegetation was consider as a method to stabilize the beach after placement of fill material.
However, given the need to preclude nesting seabirds from establishing a breeding colony and
the known challenges in reducing avian predation of juvenile salmonids, vegetation was not
viewed as feasible in meeting the purpose and need to address the erosion and remain
compliant with the terms and conditions of existing biological opinions from NOAA Fisheries
and the U.S. Fish and Wildlife Service (USFWS). While vegetation could be planted in upland
areas to preclude establishment of a nesting colony, it would be challenging to plant vegetation
along the shoreline where wave energy is causing progressive erosion of the beach.

3.4. COMPARISON OF ALTERNATIVES

The following section describes how the alternatives were compared to ensure they met the
Corps’ purpose and need, and compliance with federal law. And because costs can be limiting
factors, the economic viability of the alternatives were compared to identify which alternatives
were within reason of the Corps’ resources. Table 2 shows a matrix of which alternatives met
the criteria, and those which did not.
Table 2: Comparison of alternatives

Alternatives Under Consideration
and Those Dismissed from Further
Consideration
No Action Alternative

Proposed Action (Shoreline placement
at ESI and nearshore placement at
North Head)
Erosion Mitigation/Abatement or
shoreline stabilization at ESI

Meets the
purpose and
need

Complies with
Federal Law

Economically
feasible

No

No

No

Yes

Yes

Yes

No

Yes

No

While conducting erosion mitigation/abatement or shoreline stabilization at ESI would meet
the purpose and need for addressing erosion at ESI, it would not meet the purpose and need
for expanding the placement site network for the dredging program. After comparing the
alternatives against the purpose and need, compliance with federal law, and economic viability,
only one alternative met all criteria: the Proposed Action.
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4. AFFECTED ENVIRONMENT
The sections below describe the human and natural resources that could be affected as a result
of implementing the Proposed Action at ESI and the NHNS site.
In this EA, the Corps evaluated those resources which may be affected by, or which could
influence selection of, the Proposed Action. Other resources, including geography, topography,
geology, soils, etc. were considered but not carried forward for detailed analysis because these
resources would not be impacted through the implementation of the Proposed Action to add
ESI and the NHNS site to the network of placement sites in the MCR. As such, the Corps
evaluated the potential effects of the Proposed Action on the following resources:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Navigation, including dredging activities associated with the MCR
Water Resources
Water Quality
Sediment Quality
Vegetation and Wetlands
Fish and Wildlife, including Threatened and Endangered Species
Air Quality and Noise Pollution
Cultural Resources
Socio-Economic and Recreation
Health and Human Safety
Climate Change

This chapter also describes the expected impacts, with respect to the overall context and
intensity the Proposed Action would have on each of the above listed resources. The two
alternatives that are evaluated in detail are the No Action Alternative and the Proposed Action.

This chapter evaluates two categories of effects: (1) direct effects, which are caused by the
action and occur at the same time and place; and (2) indirect effects, which are caused by the
action and are later in time or farther removed in distance, but are still reasonably foreseeable.
Cumulative impact, which is the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions, is discussed in Chapter 6.

4.1. NAVIGATION

The FNC is utilized by commercial and recreational vessels navigating between the Pacific
Ocean and the waterways of the Columbia-Snake River system. The Columbia-Snake River
navigation system, extending from the Pacific Ocean to Lewiston, Idaho, accommodates
commercial traffic with an approximate annual value of $26 billion a year. It provides a
transportation link for the states of Oregon, Washington, Idaho, and Montana, and serves
multiple ports along the southern border of Washington and the northern border of Oregon.
Elements of the Columbia-Snake River system include the Columbia River Bar, the deep-draft
navigation channel, the inland navigation channel, jetties, anchorages, turning basins, and
upriver locks necessary accommodate large ships and inland barge movements (Corps 2012a).

The MCR is a major shipping channel that allows shipping traffic to enter and exit the
mainstem Columbia River through the North and South jetties. The Columbia River Bar, located
at the confluence of the Pacific Ocean and the MCR, is considered one of the most treacherous
bar crossings in the world. Domestic and international shipping traffic rely on this FNC to
remain at authorized depths of -43 and -55 ft. Columbia River Datum, with an additional -5 ft.
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of allowable advanced maintenance dredging. Maintenance dredging of the FNC allows
commercial and recreational users to safely traverse the bar. Other federal navigation channels
within the action area vicinity include the Baker Bay West FNC, which runs to the west of West
Sand Island and allows vessels to access the Port of Ilwaco, and the Chinook navigation
channel, which runs to the east of ESI and provides access to the Port of Chinook.

4.2. WATER RESOURCES

The MCR and lower estuary around ESI are a high energy environment. The ocean entrance is
characterized by large waves and strong currents interacting with spatially variable
bathymetry. Approximately 70% of all waves approaching the MCR are from the westnorthwest. During winter storm conditions, ocean waters offshore the jettied river entrance
are characterized by high swells approaching from the northwest to southwest combined with
locally generated wind waves from the south to southwest. From October to April, average
offshore wave height is 9 feet; from May to September, average offshore wave height is 5 feet
and waves approach mostly from the west-northwest. Occasional summer storms produce
waves from the south-southwest with wave heights of 6.5 to 13 ft.

As offshore waves propagate shoreward toward the Washington and Oregon coasts and the
MCR, waves are modified (waves begin to shoal and refract) by a reduction in water depth. The
asymmetry of the MCR bathymetry causes incoming waves to be focused onto areas which
would not otherwise be exposed to direct wave action. In addition, nearshore currents and
tidal currents are also modified by the jetties and the MCR’s morphology. These modified
currents interact with the shoaling waves to produce a complex and agitated wave
environment within the MCR (near ESI). Water level can be a function of tide, storm surge,
transient set-up, and longer term climate/tectonic shifts that induce sea level change.
Astronomical tides at the MCR are mixed semi-diurnal with two high waters and two low
waters per tidal day (i.e., lunar day). The greater diurnal tidal range measured at Cape
Disappointment (near ESI) is 8.54 feet. Table 3 provides tidal datums at Cape Disappointment
(Station 9440581; 46.282N, 124.047W) referenced to NAVD88 (as determined by NOAA’s
vertical datum program).
Table 3: Tidal datums at Cape Disappointment, WA.
Tidal Datum

Elevation referenced to NAVD88

MHHW (Mean Higher High Water)

7.83ft

MTL (Mean Tide Level)

3.91ft

MHW (Mean High Water)
MLW (Mean Low Water)

MLLW (Mean Lower Low Water)

7.10ft
0.71ft

-0.71ft

While water levels along the Oregon and Washington Coast are primarily a function of
astronomical tide, other storm-related factors can influence coastal water levels. They include
atmospheric pressure, wind set-up, and wave set-up. Collectively, these non-tidal water level
effects are referred to as storm surge and can be segregated into static and dynamic
components. The 10-year (0.9 inter-annual cumulative distribution) static storm surge is 4.4
feet, and the 10-year estimate for dynamic wave set-up is 4.2 feet (see Moritz et al. 2007 for
more details).
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4.3. WATER QUALITY
Water quality in nearshore waters of the LCR and MCR is typical for estuarine waters near the
Pacific Ocean. In 1980, the U.S. Geological Survey (USGS) collected seawater samples from 14
stations offshore of Yaquina Bay and conducted elutriate tests to simulate the effects of
dredging on water quality (see Fuhrer and Rinella 1983). All parameters measured were well
within normal ranges expected for nearshore ocean waters and met the state’s water quality
standards. Currently, water column tests are rarely performed in nearshore ocean waters
unless there is a “reason to believe” a water column release may occur.

Both Oregon and Washington have classified the lower Columbia River as water-quality limited
and placed it on the CWA Section 303(d) list for temperature and polychlorinated biphenyls
(PCBs) for the stretch between RMs 0 to 35.2. Other contaminants are listed further upstream
(Corps 2012a). Modeling work on a temperature total maximum daily load for the Columbia
River and the Snake River, from its mouth at the Columbia to its confluence with the Salmon
River, discloses that the major impacts to temperature occur as a result of impoundments
behind dams, and with the confluence of the Snake River.
The Columbia River is also water quality limited under Section 303(d) for the toxics
parameters of DDE (DDT metabolite), PCBs, and arsenic. Other toxics parameters listed of
potential concern include cadmium; copper; iron; lead; mercury; nickel; silver; tributyltin; zinc;
aldrin; alpha-BNC; benzo(a)anthracene; benzo(g, h, i)perylene; BHC; chlordane; chrysene;
cyanide; DDD; DDT; dieldrin; endrin; hexavalent chromium; phenol; polynuclear aromatic
hydrocarbons; pyrene; and radionuclides. The Oregon Department of Environmental Quality
(ODEQ) indicates that the Columbia River has naturally occurring turbidity levels at the river
and ocean interface, rising to high levels during high flow events (ODEQ 2008). A major source
of river contamination is spills from commercial vessels. In the MCR area, the highest levels of
spill discharge are associated with storm sewage overflows or sewage release; the sinking,
grounding, or capsizing of fishing vessels; and land-to-surface water releases from other
facility malfunctions (Corps 2012a).
Salinity distribution in the Columbia River plume is determined by the circulation patterns and
the mixing process driven by tidal currents. The variability in river flow, tides, and currents
also result in large variability in salinity. Modeling by USGS showed that in near-surface waters
adjacent to the landward portions of the North Jetty, salinity naturally varied with tides to 20
parts per thousand during October-November (USGS 2007).

4.4. SEDIMENT QUALITY

The Corps regularly evaluates dredged sediments to determine if they are acceptable for inwater placement in accordance with the requirements of the CWA and the Marine Protection,
Research, and Sanctuaries Act. Sampling and analysis is conducted in accordance with the
guidance of the Sediment Evaluation Framework (SEF) for the Pacific Northwest (Corps
2009a). Sediment sampling is typically performed on a 10-year rotational cycle, unless an
event occurs that warrants more frequent sampling. The MCR navigation channel was sampled
in 1990, 2000, and 2008. Portions of the nearshore environments along the Washington coast
were selectively sampled for sediment quality in 2015. Figure 2 represents the NHNS study
area within which a benthic/epibenthic survey was recently completed, evaluating sediment
and benthic samples. Sediment was analyzed for particle size distribution, total organic carbon
and various metals. Based on sediment sampling results in 2000 and 2008, dredged materials
from the MCR are suitable for unconfined, aquatic disposal and the post-dredge surface is
suitable for unconfined aquatic exposure per the SEF (Corps 2009a, 2009b, 2009c).
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Most of the sediment dredged in the MCR is predominantly clean, fine-grade quartz sand
(particle diameters from 0.19 to 0.25 millimeters [mm]). Generally, the same is less than 3%
fine-grained material (particle diameters less than 0.0625 mm, passing a 230-mesh sieve). In
2008, ten surface grab samples were collected from sites previously sampled in 2000 and
physical results were compared. The mean percent sand for all samples in 2000 was 98.11%,
and in 2008 was 98.45%. Within both data sets, sediment towards the outer portion of the
MCR is finer than sediments towards the center (Corps 2009b). In 2000, a sediment trend
analysis was conducted at the MCR and surrounding offshore locations (McLaren and Hill
2000, Corps 2005). Physical analyses of samples surrounding the MCR area indicate sediments
consisted of greater than 99% sand. Ten samples in the MCR area were analyzed for physical
and chemical contamination and no contaminants were detected at or near screening levels.

Within Baker Bay, sediments are poorly sorted, with mean grain sizes ranging from fine sand
to coarse silt. Coarse sand exists on the northeast shore of West Sand Island, the southern
shores of East and West Sand Islands, and in the channel between the islands (Clatsop County
1990). Sediments from the river bed in the vicinity of ESI were sampled in January 2015 and
analyzed by a laboratory for grain size (Carlson Testing, Inc. 2015). The results of this analysis
indicate that sediments are predominantly (90 percent or more) fine sand (poorly graded
sand), with silty sand found at one sampling location.

4.5. VEGETATION AND WETLANDS

4.5.1. Terrestrial Vegetation
The vegetation on ESI was documented in the Corps’ Double-crested Cormorant Management
Plan (Management Plan, Corps 2015a). The Management Plan divided ESI into six main
geographic areas to represent vegetation communities, as shown in Figure 5, and the results
are summarized in Table 4.

Figure 5: Vegetation community areas on ESI
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Noxious weeds and other invasive plants observed on ESI include Japanese knotweed
(Polygonum cuspidatum), gorse (Ulex europaeus), Scotch broom (Cytisus scoparius), yellow flag
iris (Iris pseudacorus), Himalayan blackberry (Rubus armeniacus), cheatgrass, stinking willie
(Senecio jacobaea), and bull thistle (Corps 2015a).
Table 4 Vegetation Community Areas on ESI

Vegetation
Community

Size

Description

Area 2

3 acres

Herbaceous, grassdominated community.

Area 3

3 acres

Central portion of
island. Trees and dense
shrubs.

Area 4

10 acres

Dense vegetation; mix
of shrub and tree
species.

Area 5

17 acres

Easternmost end of
Island. Dominated by
grasses.

Area 6

1.6 acres

Sparsely vegetated.

Area 1

12 acres

Source: Corps 2015a.

Western half of island.
Mostly devoid of
vegetation, with the
exception of a few
scattered willows and
small shrubs.

Dominant Species/Percent Cover

Herbaceous Layer: common chickweed (Stellaria media; 50 percent),
annual bluegrass (Poa annua; 40 percent), and bull thistle (Circium
vulgare; 2 percent).
Shrub Layer: gorse (Ulex europaeus; 5 percent), elderberry
(Sambucus racemosa; 3 percent), and Himalayan blackberry (Rubus
armeniacus; <1 percent),
Tree Layer: Sitka spruce (Picea sitchensis; 2 percent), red alder (Alnus
rubra; 2 percent), and Oregon ash (Fraxinus latifolia; <1 percent)
Herbaceous Layer: American dunegrass (Leymus mollis; 5 percent),
common velvetgrass (Holcus lanatus; 5 percent), and annual
bluegrass (1 percent).
Shrub Layer: are salmonberry (Rubus spectabilis; 5 percent,
elderberry (3 percent), and twinberry (Lonicera involucrata; 3
percent).
Tree Layer: Sitka spruce (1 percent), red alder (2 percent), and bitter
and domesticated cherries (Prunus spp.; <1 percent).
Herbaceous Layer: velvetgrass (Holcus lanatus; 10 percent), slough
sedge (Carex obnupta; 5 percent), and American dunegrass (2
percent).
Shrub Layer: elderberry (55 percent), salmonberry (30 percent), and
twinberry (15 percent).
Tree Layer: red alder (10 percent), Sitka spruce (<1 percent), and
Pacific crabapple (Malus fusca; <1 percent).
Herbaceous Layer: common velvetgrass (5 percent), common rush
(Juncus effusus; 2 percent), and woodland buttercup (Ranunculus
uncinatus; 1 percent).
Shrub Layer: hooker willow (Salix hookeriana; 55 percent),
salmonberry (35 percent), and twinberry (10 percent).
Tree Layer: red alder (2 percent), Sitka spruce (1 percent), and
western hemlock (Tsuga heterophylla; <1 percent).

Herbaceous Layer: American dunegrass (40 percent), cheatgrass
(Bromus tectorum; 10 percent), and common velvetgrass (15
percent).
Shrub Layer: Hooker willow (5 percent), elderberry (2 percent), and
gorse (2 percent).
Tree Layer: red alder (<1 percent), black cottonwood (Populus
balsamifera ssp. trichocarpa; <1 percent), and Oregon ash (<1
percent).
American dunegrass (<1 percent).
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There is no terrestrial vegetation at the NHNS site.

4.5.2. Aquatic Vegetation

Aquatic vegetation occurs in the shallow-water portions of the Lower Columbia River estuary.
Of particular concern is the aquatic plant eelgrass (Zostera marina), which provides important
habitat functions in estuarine environments (Judd et al. 2009). Eelgrass provides foraging
areas and shelter for a variety of fish species, including juvenile salmonids and other young fish
and invertebrates, as well as providing food for migratory waterfowl and marine turtles, and
spawning habitat for Pacific herring and other fish species. Eelgrass can also help reduce
coastal erosion by trapping sediments, stabilizing substrates, and reducing the force of wave
energy; and can improve water quality by producing oxygen, filtering polluted runoff, and
absorbing excess nutrients (NOAA Fisheries 2014).

Seagrass (such as eelgrass) has been designated as Essential Fish Habitat (EFH) and a Habitat
of Particular Concern under the Magnuson-Stevens Fisheries Conservation and Management
Act (MSFCMA). Therefore potential effects from the Proposed Action will be addressed in the
EFH Assessment submitted to NOAA Fisheries for consultation. Eelgrass creates high quality
aquatic habitat and is most abundant in low-wave energy areas. It occurs in the lower
intertidal and shallow subtidal photic zone, where organic matter and nutrients are abundant
(Johnson and O’Neil 2001).

A study of eelgrass communities in Baker Bay was completed in 2015, mapping areas of known
and potential eelgrass habitat, as well as areas that have the potential to support eelgrass
based on depth (-1 to -3 feet MLLW; Borde 2008). Figure 6 depicts areas of percent cover
(ranging from 0 percent [blue coloring] to 100 percent [orange and red coloring]).

Figure 6: Baker Bay eelgrass survey results, 2015.

Based on these maps, eelgrass occurs in Baker Bay near West Sand Island, as well as portions
of shallow water habitat directly north of ESI (see Figure 6). Although nearly all the shoreline
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areas of the West and ESIs have been identified as within the depth range of eelgrass, no
known or potential eelgrass areas were mapped where proposed activities would occur during
shoreline placement activities.

At the NHNS site, the location is a high-energy wave environment, and the seabed is primarily
composed of sand, gravel, and cobbles. It is unlikely that vegetation would exist within the
placement site which is characterized as a high energy environment where wave conditions
result in a near-continual movement of sediments. Accretion and erosion occur at varying rates
and in varying locations throughout the year.

4.5.3. Wetland Habitats

Wetlands were mapped and evaluated at ESI during development of the Corps’ DCCO
Management Plan in February 2014 (see Figure 7). A total of 7.135 acres (310,818 ft2) of
wetlands were delineated, including 6.03 acres (262,492 ft2) of non-tidal freshwater wetlands
and 1.11 acres (48,326 ft2) of tidal wetlands (Green Banks 2014a,b). Forty-three data collection
plots were established throughout the island to document the presence or absence of wetland
vegetation, soils, and hydrology. The Cowardin (Cowardin et al. 1979) and Hydrogeomorphic
classes (Adamus and Field 2001; Adamus 2006) of these wetlands were also determined.
Functional analyses were conducted on representative non-tidal and tidal wetlands identified
during the study, using the protocol of the Oregon Department of State Lands 2010 Manual for
the Oregon Rapid Assessment Protocol (ORWAP), Version 2.0.2 (ODSL 2010). The wetlands have
moderate to high scores for several of the ORWAP “Grouped Functions,” indicating that they
are relatively high functioning wetlands that provide valuable habitat support for certain
species, as well as improve water quality and carbon sequestration (Green Banks 2014a,b).

Figure 7: Wetlands and tidal waters at ESI
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There are no wetlands in the vicinity of the NHNS site.

4.5.3.1.

Freshwater Non-Tide Waters

Non-tidal wetlands at ESI contain a mix of palustrine scrub-shrub (PSS) and palustrine
emergent (PEM) Cowardin classes. These wetlands generally have both Slopes and Flats
Hydrogeomorphic (HGM) class components. The dominant plant species in these wetlands
included: bentgrass (Agrostis species), black twinberry (Lonicera involucrata) Hooker willow,
red elderberry (Sambucus racemosa), soft rush (Juncus effusus), and yellow-flag iris. Hydric soil
textures consisted of sandy loam, silt loam, and silty clay loam. Wetland hydrology indicators,
such as a high water table, soil saturation, and oxidized root-channels, were observed. The
three highest scoring ORWAP Grouped Functions in the non-tidal wetlands were: Water
Quality, Aquatic Support Group, and Terrestrial Support Group.

4.5.3.2.

Estuarine Tidal Wetlands

The tidal wetlands were located below the calculated highest measured tide elevation for the
island (11.34 feet [NAVD88]). The Cowardin class of these wetlands was estuarine emergent
(EEM). Most of the tidal wetlands were “high marsh,” with an HGM class of marine-sourced
high tidal fringe. One tidal wetland contained both “low marsh” (marine-sourced low tidal
fringe) and high marsh components. The dominant plant species in these wetlands included:
Baltic rush (Juncus balticus), bentgrass, common velvetgrass (Holcus lanatus), Hooker willow,
Pacific silverweed (Argentina anserina), slough sedge (Carex obnupta), and soft rush. Hydric
soil textures consisted of sand and loamy sand. Indicators of wetland hydrology, such as a high
water table, soil saturation, and inundation, were observed. The highest scoring ORWAP
Grouped Functions in the tidal wetlands were: terrestrial support group, carbon sequestration,
and aquatic support group.

4.5.3.3.

Tidal Waters

For the wetlands survey at ESI, the "waters" boundary of the Columbia River was delineated
using two methods (gauge-calculated and field indicator) and a merged boundary line was
created to achieve the highest level of accuracy in areas where either method had observed
error. The highest measured tide (HMT) elevation was determined based on a river gage near
Hammond, Oregon, which calculated the HMT to be 11.34 feet (NAVD88) during the 19832001 tidal epoch. Light Detection and Ranging (LiDAR) data for the island was used to locate
this elevation in the field and to map the HMT in Geographic Information Systems (GIS). The
HMT elevation was ground-truthed using Global Positioning System (GPS) and appeared to be
fairly accurate based on the observation of field indicators at the same approximate elevation,
with the exception of some areas where recent erosion has occurred or where the LiDAR data
may have been less accurate (e.g. areas with dense vegetation or wood debris).

4.6. FISH AND WILDLIFE

The affected environment in the MCR and nearshore coastal habitat includes all fish and
aquatic resources known to occur or that are likely to occur in the action area given the
presence of suitable habitat and known distribution in waters in the Columbia River estuary
and Baker Bay. A variety of fish and wildlife, including anadromous and resident fish species,
occur within the MCR area, including several species listed under the ESA. Resident fish species
occur throughout the year with many using the estuary as a rearing and nursery area. Almost
all of the MCR experiences some type of commercial fishing activity. The major fisheries are for
bottom fish, salmon, Dungeness crab (Metacarcinus magister), and other shellfish species.
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4.6.1. Birds
Pelagic birds are numerous in the Columbia River and estuary including gulls, auklets, common
murres, fulmars, phalaropes, and kittiwakes. Brown pelicans (Pelecanus occidentalis) typically
occur from late spring to mid-fall along the Oregon and Washington coasts. Three species of
cormorants occur in the Columbia River estuary and forage in nearshore Pacific Ocean waters,
the estuary, or upriver: Brandts (Phalacrocorax penicillatus), double-crested (P. auritus), and
pelagic cormorants (P. pelagicus). Three species of terns occur in the Columbia River or over
nearshore waters: Caspian (Hydroprogne caspia), common tern (Sterna hirundo) and elegant
tern (Thalasseus elegans). Caspian terns are present from April to September and have
established a large colony on the eastern portion of ESI. Numerous shorebirds can be found on
area beaches, including sanderlings and various species of sandpipers, dunlins, and plovers.
Bald eagles (Haliaeetus leucocephalus) are common in the estuary and MCR area, with multiple
breeding territories near Cape Disappointment, Washington and Clatsop Spit near Fort
Stevens, Oregon (Isaacs and Anthony 2005). In addition to the known nest sites, there are
multiple alternate nest sites in the vicinity, as well. Bald eagles have been observed foraging
along the shorelines in the MCR, though foraging along the jetties and coastlines may occur
infrequently. Other probable foraging locations include the various lakes scattered throughout
Clatsop Spit and the shorelines and intertidal mudflats of the Columbia River estuary.

4.6.2. Marine Mammals

Marine mammals are known to occur in offshore areas and within the Columbia River Estuary
in the MCR (Corps 2012a, WDFW 2015). Species observed in the MCR include gray whales
(Eschrichtius robustus), humpback whales (Megaptera novaeangliae), orcas, dolphins,
porpoises, sea lions, and harbor seals, and most occur in the Pacific slope or offshore waters
(600 to 6,000 feet in depth; Green et al. 1991). Additionally, harbor porpoises (Phocoena
phocoena) and gray whales have been observed in shelf waters less than 600 feet in depth.
Pinniped species that may occur in the action area include Pacific harbor seals (Phoca vitulina
richardsi), California sea lions (Zalophus californianus), and Steller sea lions (Eumetopias
jubatus). Humpback whales have showed increasing and persistent interest in the MCR region.
Presence of humpback whales during the past two years has been consistent and extends
through the late summer months, though the exact reason for their presence is not clear. None
of these marine mammals are ESA-listed, but they are protected under the Marine Mammal
Protection Act.

Harbor seal haulouts are documented on ESI and nearshore shoals in Baker Bay (WDFW
2015). Harbor seals are the only species of pinniped that are found in the action area yearround. Peak harbor seal abundance occurs during the pupping season (mid-April through June)
and the annual molt (July through August). A California sea lion haulout has been documented
near the South Jetty (WDFW 2015). Only males, of all age classes and ranging in size from 200
to 1000 pounds, migrate into northwest waters during the fall until late spring. Females
remain in waters near their breeding rookeries off the coast of California and Mexico. A major
haulout area for Steller sea lions occurs at the head of the South Jetty, where the monthly
averages between 1995 and 2004 ranged from about 168 to 1106 animals. Steller sea lions are
most abundant in this area during the winter months, and tend to disperse elsewhere to
rookeries during the breeding season between May and July (Corps 2007).
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4.6.3. Invertebrates
Dungeness crabs utilize the MCR area as primary habitat that is especially important for
mating and egg development (McCabe et al., 1986). The MCR area is a major Dungeness crab
fishing location with most fishing occurring north of the North Jetty and south of the South
Jetty to Cannon Beach in water depths of generally less than 150 feet. Crab fishing occurs from
December to September, with the majority of the catch occurring early in the season.
Dungeness crab populations are subject to large cyclic fluctuations in abundance and catch
records for the fishery are generally believed to represent actual population fluctuations.
Modeling studies by Higgins and others (1997) have shown that small scale environmental
changes, such as delay in the onshore currents in the spring by a short period of time, can
dramatically impact survival of young-of-the-year crab but have no effect on adults and older
juveniles inshore. Bottom fishing by trawl for flatfish, rockfish, and shrimp occurs year-round
over the entire offshore area, primarily at depths offshore from the jetties. Commercial and
recreational salmon fishing occurs over much of the offshore area.

The MCR is also a major Pacific razor clam (Siliqua patula) harvesting location. Most of the
harvested razor clams occur on the intertidal beaches exposed during low tides along the
Oregon and Washington coasts. Razor clams found in subtidal waters deeper than 30 feet (9
meters) may serve as the broodstock for the intertidal populations.

The area depicted in Figure 2 represents the NHNS study area within which a
benthic/epibenthic survey was recently completed. Twenty-three benthic samples were
collected and four epibenthic trawls were completed. Fish and invertebrates were sorted,
identified, measured and returned to the sea. Fish are identified to the lowest practical taxa
and measured to standard length. The results of this survey will help the Corps to determine
where in the permanent placement area would be located within the study area. The selected
placement site would likely be located in the southeast corner of the study area, would be a
rectangular or trapezoidal shape, and would be the exact same size as the South Jetty
Nearshore Site and would not exceed the pre-determined size of 9,540 ft. long by 7,040 ft.
wide. The exact corner coordinates of the designated placement site can be provided after the
survey report has been generated (early 2018).

4.6.4. Resident and Forage Fish

Resident fish species that may be present in the MCR and nearshore waters include various
groundfish species, such as California skate (Raja inornata), soupfin shark (Galeorhinus galeus),
spiny dogfish (Squalus acanthias), lingcod (Ophiodon elongates), Pacific cod (Gadus
macrocephalus), butter sole (Isopsetta isolepis), English sole (Parophyrs vetulus), Pacific
sanddab (Citharichthys sordidus), rex sole (Glyptocephalus zachirus), rock sole (Lepidopsetta
bilineata), sand sole (Psettichthys melanostictus), starry flounder (Platichthys stellatus), black
rockfish (Sebastes melanops), brown rockfish (Sebastes auriculatus), and copper rockfish
(Sebastes caurinus), among others (Corps 2012a). Some species use the MCR as a migratory
corridor when traveling to rearing areas in bays and intertidal areas where there are larger
concentrations of food organisms, such as the amphipod Corophium salmonis. Other species
use the estuary as a rearing and nursery area.

Forage fish consist of a variety of small schooling fish which are major food items for many
species of fish, birds, and marine mammals, and serve as a key prey source for salmonids,
rockfish, and other predatory fishes (WDFW 1998). Dominant forage fish in the Columbia River
estuary include northern anchovy (Engraulis mordax), surf smelt (Hypomesus pretiosus), and
Pacific herring (Clupea harengus pallasi) (Zamon et al. 2014).
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4.6.5. Essential Fish Habitat
Fishery Management Plans for Pacific Coast salmon and groundfish, and coastal pelagic species
describe essential fish habitat (EFH) in the affected environment (PFMC 2011, 2014a, and 2014b).
In the MCR, EFH species include Pacific Coast Chinook and coho salmon, northern anchovy, and
numerous groundfish species. The MCR is considered a Habitat of Particular Concern for
groundfish (Corps 2012a). Life stage information for EFH species is provided in Table 4.
Table 4: EFH Species and Life Stage with the potential to be in the Action Area
Species Type

Common Name

Egg

Larvae

Young
Juvenile

Juvenile

Adult

Spawning

X

X

Groundfish Species
Raja inornata
Galeorhinus galeus
Squalus acanthias
Hydrolagus colliei
Ophiodon elongates
Scorpaenichthys marmoratus
Hexagrammos decangrammus
Gadus macrocephalus
Merluccius productus
Anoplopoma fimbria
Isopsetta isolepis
Pleuronichthys decurrens
Parophrys vetulus
Hippoglassoides elassodon
Citharichthys sordidus
Eopsetta jordani
Glyptocephalus zachirus
Lepidopsetta bilineata
Psettichthys melanostictus
Platyichthys stellatus
Sebastes melanops
Sebastes auriculatus
Sebastes caurinus
Sebastes maliger
Sebastes miniatus
Coastal Pelagic Species
Engraulis mordax
Sardinops sagax
Scomber japonicas
Trachurus symmetricus
Loligo opalescens
Salmon Species
Oncorhynchus kisutch
Oncorhynchus tshawytscha

California Skate

X

X

Spiny Dogfish

X

X

X

X

X

X

X

Soupfin Shark
Ratfish

X

X

Lingcod

X

X

Kelp Greenling

X

X

Cabezon

Pacific Cod

Pacific Whiting (Hake)
Sablefish

X
X
X

X
X
X

X
X
X
X

Butter Sole

Curlfin Sole

X

X

X
X
X

X

X

X

X
X
X
X

X

X

X

Pacific Sanddab

X

X

X

X

X

X

Rex Sole

Rock Sole

X

Starry Flounder

X

X

Brown Rockfish

X

X

Quillback Rockfish

X

X

Sand Sole

Black Rockfish

Copper Rockfish

Vermillion Rockfish

X

X
X
X
X
X
X

X

X

X

X

X

X
X

X
X
X

X

X

X

X

X

X

X

X

Pacific mackerel

X

X

X

X

Jack mackerel
Market squid
Coho salmon

Chinook salmon

X
?

X
?

X
?
X

X

X

X
X
X

X

X

X

Northern anchovy
Pacific sardine

X

X

X

X

X

X

X

Petrale Sole

X

X

X

X

X

X

English Sole

Flathead Sole

X

?

X
X
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4.6.6. Threatened and Endangered Species
The Columbia River estuary, the MCR, and the Washington coastlines in the vicinity of North
Head host numerous species of terrestrial and aquatic wildlife that are listed as threatened or
endangered under the ESA. Information is provided below relative to species designation by
either the NOAA Fisheries or the USFWS.

4.6.6.1.

National Marine Fisheries Service (NOAA Fisheries) Species 6

Federally listed threatened and endangered species under the jurisdiction of the NOAA
Fisheries that may occur in the MCR area include 13 salmonid stocks and other marine wildlife
species. Salmon and trout are an important biological, cultural, and economic resource in the
Pacific Northwest. Federally listed threatened and endangered fish and wildlife species that
may occur in the action area are listed in Table 5 and Table 6, and the current status of each
species is described in more detail in the following sections.
Table 5: ESA-listed Anadromous Salmonids under NOAA Fisheries Jurisdiction

Evolutionarily Significant
Unit

Status

Chinook Salmon (Oncorhynchus tshawytscha)
Snake River spring/summer

Threatened

Upper Columbia River spring

Endangered

Snake River fall

Lower Columbia River

Upper Willamette River

Threatened
Threatened
Threatened

Coho Salmon (Oncorhynchus kisutch)
Lower Columbia River

Threatened

Chum Salmon (Oncorhynchus keta)
Columbia River

Threatened

Sockeye Salmon (Oncorhynchus nerka)
Snake River

Lower Columbia River

Middle Columbia River
Upper Columbia River

Upper Willamette River

Federal Register (FR)
Citation

Critical Habitat

Ocean

70 FR 37160; June 28, 2005

Designated, in action area

Stream

70 FR 37160; June 28, 2005

Designated, in action area

Ocean

Stream
Ocean

Stream
Ocean

Endangered

Stream

Threatened

Stream

Steelhead (Oncorhynchus mykiss)
Snake River Basin

Life History
Type

Threatened
Threatened
Threatened
Threatened

Stream
Stream
Stream
Stream

70 FR 37160; June 28, 2005
70 FR 37160; June 28, 2005
70 FR 37160; June 28, 2005
70 FR 37160; June 28, 2005

70 FR 37160; June 28, 2005
70 FR 37160; June 28, 2005
71 FR 834; January 1, 2006
71 FR 834; January 1, 2006
71 FR 834; January 1, 2006
71 FR 834; January 1, 2006
71 FR 834; January 1, 2006

Sources: NOAA Fisheries 2012, NOAA Fisheries 2015a, USFWS 2015b.

Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area
Designated, in action area

NOAA Fisheries species list: http://www.nmfs.noaa.gov/gis/data/critical.htm#nw; and distribution
of designated Critical Habitat list: http://www.nmfs.noaa.gov/pr/species/criticalhabitat.htm
6

Page 26 of 85

Mouth of the Columbia River Dredged Material Placement Sites – Draft Environmental Assessment
Table 6: ESA-listed Fish and Marine Wildlife Species under NOAA Fisheries Jurisdiction
Species

Status

Federal Register (FR) Citation

Critical Habitat

Southern DPS* Green Sturgeon
(Acipenser medirostris)

Threatened

71 FR 17757; April 7, 2006

Designated in
action area

Steller Sea Lion (Eumetopias jubatus)

Threatened

55 FR 49204; November 26, 1990

Designated, not in
action area

Southern DPS Pacific Eulachon
(Thaleichthys pacificus)

Blue Whale (Balaenoptera musculus)
Fin Whale (Balaenoptera physalus)
Sei Whale (Balaenoptera borealis)

Sperm Whale (Physeter macrocephalus)

Humpback Whale (Megaptera novaeangliae)
North Pacific Right Whale (Eubalaena
glacialis)

Southern Resident Killer Whale (Orcinus
orca)

Loggerhead Turtle, Northern Pacific Ocean
DPS (Caretta caretta)
Green Turtle (Chelonia mydas)

Leatherback Turtle (Dermochelys coriacea)
Olive Ridley Turtle (Lepidochelys olivacea)

Threatened
Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Threatened

Endangered
Threatened

75 FR 13012; March 18, 2010

35 FR 18319; December 2, 1970
35 FR 18319; December 2, 1970

35 FR 18319; December 2, 1970
35 FR 18319; December 2, 1970
35 FR 18319; December 2, 1970
73 FR 12024; March 6, 2008

70 FR 69903; November 18, 2005
43 FR 32800; July 28, 1978
43 FR 32800; July 28, 1978

35 FR 18319; December 2, 1970
43 FR 32800; July 28, 1978

Sources: NOAA Fisheries 2012, NOAA Fisheries 2015a, USFWS 2015b.

Designated in
action area
N/A
N/A
N/A
N/A
N/A

Designated, not in
action area
Designated, not in
action area
N/A

Designated, not in
action area
Designated, not in
action area
N/A

Salmon and Steelhead Trout

The occurrence of adult anadromous salmon and steelhead in the action area vicinity is
correlated primarily with their period of upstream migration. Juvenile salmonids are present
following their migration out of the Columbia River estuary primarily in the spring and fall.
Juvenile salmon and steelhead rear in shallow areas of Baker Bay and in nearshore areas along
East and West Sand Islands. Chinook (Oncorhynchus tshawytscha), Coho (O. kisutch), chum (O.
keta), and sockeye salmon (O. nerka), and steelhead trout (O. mykiss) are ESA-listed species
described in greater detail below.
Snake River Spring and Summer Run Chinook Salmon

Fish from this ESU occur in the mainstem Snake River and sub-basins including the Tucannon,
Grande Ronde, Imnaha, and Salmon Rivers. Adults migrate in late winter to spring and spawn
from late August to November. Spawning occurs in tributaries to the Snake River. Juveniles
remain in fresh water from 1 to 3 years and out-migrate from early spring to summer.
Snake River Fall Run Chinook Salmon

Fish from this ESU occur in the mainstem Snake River and sub basins including the Tucannon,
Grande Ronde, Imnaha, and Salmon Rivers. Adults migrate from mid-August to October and
spawn from late August to November. Spawning occurs in the Snake River and lower reaches
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of tributaries to the Snake River. Juveniles rear in fresh water from 1 to 3 years and outmigrate
from early spring to summer.
Lower Columbia River Chinook Salmon

Fish from this ESU occur from the MCR upstream to Little White Salmon River, Washington and
Hood River, Oregon and including the Willamette River upstream to Willamette Falls. Adults
migrate in mid-August through October (fall run) and late winter to spring (spring run).
Spawning occurs from late August to November. Spawning occurs in the mainstem Columbia
River to upper reaches of tributaries. Juveniles out-migrate from early spring to fall.
Upper Columbia River Spring Run Chinook Salmon

Fish from this ESU occur in Columbia River tributaries upstream of the Rock Island Dam and
downstream of Chief Joseph Dam in Washington, excluding the Okanogan River. Adults migrate
from late winter to spring and spawn from late August to November. Spawning occurs in the
mainstem Columbia River to upper reaches of tributaries. Juveniles out-migrate from early
spring to summer.
Upper Willamette River Chinook Salmon

Fish from this ESU migrate upstream from late winter to spring and spawn from late August to
November. Juveniles migrate from early spring to summer, some rearing in the Columbia River
estuary and some in freshwater.
Lower Columbia River Coho Salmon

It is believed that the majority of fish from this ESU return to the lower Columbia River to
spawn between early December and March. Spawning occurs in tributaries to the Columbia
River. Young hatch in spring, rear in freshwater for 1 year, and out-migrate to the ocean the
following spring. Most juveniles out-migrate from April to August, with a peak in May. Coho
salmon occur in the Columbia River estuary as smolts and limited estuarine rearing occurs
(more extensive estuarine rearing occurs in Puget Sound).
Columbia River Chum Salmon

Fish from this ESU are distributed from Bonneville Dam to the MCR. Adults migrate from early
October through November and spawning occurs in November and December. Spawning
habitat includes lower portions of rivers just above tidewater and in the side channel near
Hamilton Island below Bonneville Dam. Juveniles enter estuaries from March to mid-May and
most chum salmon leave Oregon estuaries by mid-May. Most juveniles spend little time in
freshwater and rear extensively in estuaries.
Snake River Sockeye Salmon

Fish from this ESU occur in the Salmon River, a tributary to the Snake River. This population
migrates in spring and summer and spawning occurs in February and March. Spawning occurs
in inlets or outlets of lakes or in river systems. Juveniles rear in freshwater and outmigrate in
spring and early summer, out-migrating primarily between April and early June. They spend
little time in estuaries as smolts and are guided to ocean waters by salinity gradients.
Snake River Steelhead

Fish from this ESU spawn and rear in the mainstem Snake River and its tributaries in southeast
Washington, northeast Oregon, and Idaho. These fish migrate in summer/fall and spawning
occurs from March to June. Juveniles spend from 2 to 3 years (average 2 years) in freshwater
natal streams and out-migrate during the spring and summer.
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Lower Columbia River Steelhead

Fish from this ESU are distributed from Wind River, Washington and Hood River, Oregon
downstream to the MCR. These fish migrate in winter and spring/summer and spawning occurs
in February and March. Spawning habitat includes upper tributary reaches. Juveniles spend
from 1 to 7 years (average 2 years) in freshwater and out-migrate during spring and summer.
Middle Columbia River Steelhead

Fish from this ESU are distributed from Wind River, Washington and Hood River, Oregon
upstream to the Yakima River, Washington. These fish migrate in winter and summer and
spawning occurs in February and March. Spawning habitat includes upper reaches of
tributaries. Juveniles spend from 1 to 7 years (average 2 years) in freshwater and out-migrate
during spring and early summer.
Upper Columbia River Steelhead

Fish from this ESU are distributed from the Yakima River upstream to the Canadian border.
These fish migrate in spring and summer and spawning occurs in February and March.
Spawning habitat includes upper reaches of tributaries. Juveniles spend from 1 to 7 years
(average 2 years) in freshwater and out-migrate during spring and early summer.
Upper Willamette River Steelhead

Fish from this ESU are a late-migrating winter group, rearing 2 years in freshwater and 2 years
in the Pacific Ocean before returning to spawn. The run timing appears to be an adaptation to
ascending Willamette Falls at Oregon City.
Table 7 shows the time periods when each of the salmon’s evolutionary significant units
(ESUs) are expected to enter the Columbia River estuary as adults, and Figure 8 shows the
general time periods when juvenile salmon are present in the Columbia River Estuary.
Table 7: Periods of Adult ESA-listed Salmonids Entry into the Columbia River Estuary
Salmon ESU

Adult Freshwater Entry

Snake River Spring/Summer Run Chinook Salmon

Mar-Apr

Lower Columbia River Chinook Salmon (Spring/Fall)

Jan-May/Aug-Nov

Snake River Fall Run Chinook Salmon

Upper Columbia River Spring Run Chinook Salmon
Upper Willamette River Chinook Salmon
Lower Columbia River Coho Salmon
Columbia River Chum Salmon
Snake River Sockeye Salmon
Snake River Steelhead Trout

Middle Columbia River Steelhead Trout

Upper Willamette River Steelhead Trout

Lower Columbia River Steelhead Trout (Summer/Winter)
Upper Columbia River Steelhead Trout
Sources: Species recovery plans

Aug-Oct

Early spring - summer
Jan-Apr

Nov-Apr
Oct-Nov
Jun-Jul

Jun-Oct

May-Oct/Nov-Apr
Feb-May

Mar-Oct/Nov-Apr

Late summer - early fall
Page 29 of 85

Mouth of the Columbia River Dredged Material Placement Sites – Draft Environmental Assessment

Source: Carter et al. 2009; CH1 is yearling Chinook and CH0 is subyearling Chinook, representative
of Chinook and not a specific ESU.

Figure 8: General trends in presence and abundance of juvenile salmonid presence in the Columbia
River estuary, downstream of Jones Beach (RM 45)

Green Sturgeon

Green sturgeon (Acipenser medirostris) is a widely distributed, marine-oriented sturgeon found
in nearshore waters from Baja California to Canada (NOAA Fisheries 2007). They are
anadromous, spawning in the Sacramento, Klamath, and Rogue rivers in the spring (NOAA
Fisheries 2007). Spawning occurs in deep pools or holes in large, turbulent river mainstreams.
Two distinct population segments (DPSs) have been defined: a northern DPS with spawning
populations in the Klamath and Rogue rivers and a southern DPS that spawns in the
Sacramento River (NOAA Fisheries 2007). The southern DPS was listed as threatened in 2006.
The northern DPS remains a species of concern. Critical habitat for southern DPS green
sturgeon, which was designated in 2009, includes all tidally-influenced areas of the Columbia
River to approximately RM 46 and up to MHHW and includes adjacent coastal marine areas (74
FR 52300). Therefore, it includes the area near ESI.

Green sturgeons enter the Columbia River at the end of spring with their numbers increasing
through June (Corps 2012). The greatest numbers are caught in the estuary in July through
September. Based on harvest information from 1981 to 2004, the majority of green sturgeon
were caught in the lower reaches of the Columbia River during this time period (Corps 2012).
There are no known spawning populations in the Columbia River and its tributaries.
Pacific Eulachon

The NOAA Fisheries listed the southern DPS of Pacific eulachon (smelt) (Thaleichthys pacificus)
as threatened in March 2010. The southern DPS of Pacific eulachon (smelt) consists of
populations spawning in rivers south of the Nass River in British Columbia, Canada, to and
including the Mad River in California. The Columbia River and its tributaries support the
largest known eulachon run. The major and most consistent spawning runs return to the
mainstem Columbia River (from just upstream of the estuary at RM 25 to immediately
downstream of Bonneville Dam) and the Cowlitz River. Eulachon typically spend 3 to 5 years in
salt water before returning to fresh water to spawn from late winter through early summer.
Spawning occurs in January, February, and March in the Columbia River. Spawning occurs at
temperatures from about 39° to 50°F (4° to 10°C) in the Columbia River and tributaries over
sand, coarse gravel, or detrital substrates. Shortly after hatching, the larvae are carried
downstream and dispersed by estuarine and ocean currents. After leaving estuarine rearing
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areas, juvenile eulachon move from shallow nearshore areas to deeper areas over the
continental shelf (up to 1,000 feet in depth). Larvae and young juveniles become widely
distributed in coastal waters and are found mostly at depths up to about 49 feet.

U.S. Fish and Wildlife Service (USFWS) Species

The federally listed threatened and endangered species under the jurisdiction of the USFWS
that may occur in the MCR and the coast of Washington are shown in Table 8.
Table 8: ESA-listed Wildlife Species under USFWS Jurisdiction
Species

Federal Status

Protective Regulations

Critical Habitat

Short-tailed albatross
(Phoebastria albatrus)

Endangered

65 FR 46643; June 2, 1970

N/A

Western snowy plover (Pacific Coast
DPS) (Charadrius alexandrinus nivosus)

Threatened

58 FR 12864; March 5, 1993
77 FR 36727; June 19, 2012

Designated, in
action area

Yellow-billed cuckoo
(Coccyzus americanus)

Northern spotted owl
(Strix occidentalis caurina)

Marbled murrelet
(Brachyramphus marmoratus)

Streaked horned lark
(Eremophila alpestris strigata)
Nelson’s checkermallow
(Sidalcea nelsoniana)
Water howellia
(Howellia aquatilis)

Kincaid’s lupine
(Lupinus sulphureus ssp. kincaidii)
Oregon silverspot butterfly
(Speyeria zerene hippolyta)

Columbian white-tailed deer
(Odocoileus virginianus leucurus)

Threatened

Threatened
Threatened
Threatened
Threatened
Threatened
Threatened
Threatened
Threatened

Leatherback turtle
(Dermochelys coriacea)

Endangered

Olive ridley sea turtle
(Lepidochelys olivacea)

Threatened

Loggerhead Turtle, Northern Pacific
Ocean DPS (Caretta caretta)
Bull trout
(Salvelinus confluentus)

Endangered

Threatened

79 FR 59991; November 3, 2014
79 FR 67154; August 15, 2014
55 FR 26114; June 29, 1990
77 FR 71875; December 4, 2012
57 FR 45328; October 1, 1992
81 FR 51348; August 4, 2016

78 FR 61451; November 4, 2013
78 FR 61505; October 3, 2013
58 FR 8235; February 12, 1993
59 FR 35860; July 14, 1994

65 FR 3875; January 25, 2000
71 FR 63862; October 31, 2006
45 FR 44935; July 2, 1980

32 FR 4001; March 11, 1967
81 FR 71386; October 17, 2016
35 FR 8491; June 2, 1970
64 FR 14052; March 23, 1999
43 FR 32800; July 23, 1978
43 FR 32800; July 28, 1978

63 FR 31647; June 10, 1998
75 FR 63898; October 18, 2010

Proposed, not
in action area

Designated, in
action area
Designated, in
action area
Designated, in
action area
N/A
N/A

Designated, in
action area
Designated, in
action area
N/A

Designated, not
in action area
N/A
N/A

Designated, not
in action area

Source: USFWS Environmental Conservation Online System, Species by County (Clatsop, OR and Pacific,
Washington.
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While the species listed in Table 8 may occur in the Action Area, only those species which are
anticipated or have the potential to occur are discussed below. Suitable habitat does not exist
on ESI or at the North Head site for Nelson’s checkermallow, water howellia, Kincaid’s lupine,
the Oregon silverspot butterfly or Columbian white-tailed deer. For this reason, these species
are not further discussed in this document.
Short-tailed Albatross

There have been three confirmed sightings of short-tailed albatross (Phoebastria albatrus) off
the Oregon Coast. The closest sighting to the action area was 20 miles southwest of the MCR
(Marshall et al., 2003). Short-tailed albatross is not expected to occur in the vicinity of the MCR
or adjacent to the North Head site (Corps 2012a).
Yellow-billed cuckoo

Historical observations of yellow-billed cuckoos (Coccyzus americanus) indicate most birds
sighted in western Oregon and Washington occurred in willow and cottonwood thickets along
the Columbia and Willamette rivers. Recent sightings (1990-present) in Oregon occurred in
Harney and Deschutes counties, and there have been several unconfirmed sightings in
Washington (Adams, Walla Walla and Stevens counties). The most recent sighting in Oregon
come from the birdwatching community, where birds were spotted near the Sandy River Delta
near Portland, Oregon in 2011 and 2012. There is no suitable habitat for yellow-billed cuckoos
on ESI or on the shoreline adjacent to the North Head site.
Western Snowy Plover

The Pacific population of Western snowy plovers (Charadrius alexandrinus nivosus) breeds
primarily on coastal beaches from southern Washington to Baja California, Mexico. Nesting
habitats include sand spits, dune-backed beaches, beaches at creek and river mouths, salt pans,
dredged material placement sites, and river bars (USFWS 2007). Nests typically occur in flat, open
areas with sandy or saline substrates, where vegetation and driftwood are sparse or absent.

There is no known site use by Western snowy plovers at ESI. During recent (2010) surveys in
the vicinity of the South Jetty, no Western snowy plovers were observed (Corps 2011b). A
small population of Western snowy plovers occurs on beaches at Leadbetter Point, Washington,
which is more than 20 miles north of the action area. The closest Oregon nesting location is
south of the action area, at Bayocean Spit in Tillamook County. There have been no documented
occurrences of Western snowy plovers on West Sand Island or ESI (WDFW 2015), and the
species is not known to use these islands during breeding or wintering.

Although Western snowy plovers historically occurred in the vicinity of Clatsop Spit, no
breeding or wintering plovers have been reported on these beaches in recent years (USFWS
2001). Two plovers were sighted during surveys at Clatsop Spit, but no nests were observed
(Blackstone 2012). The Oregon Parks and Recreation Department (OPRD) identified a portion
of Clatsop Spit and Fort Stevens State Park in its 2010 Habitat Conservation Plan (OPRD 2010).
The river side of Clatsop Spit is proposed critical habitat for snowy plovers and is currently
managed as an unoccupied Snowy Plover Management Area (SPMA), as defined in the HCP. If
plovers attempt to nest within the boundaries of the SPMA, the status will change to occupied.
Northern Spotted Owl

Northern spotted owls (Strix occidentalis caurina) are nocturnal predators that generally prey
on small forest mammals and nest from February to June, with parental care of the juveniles
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lasting into September (USFWS 2014a). Spotted owls live in forests characterized by dense
canopy closure of mature and old-growth trees, abundant logs, standing snags, and live trees
with broken tops. They prefer older forest stands with multi-layered canopies of several tree
species of varying size and age, both standing and fallen dead trees, and open space among the
lower branches to allow flight under the canopy (USFWS 2014a). These habitat conditions do
not occur on ESI, however, a Northern spotted owl management area overlaps a portion of ESI
(WDFW 2015). Spotted owl management buffers are used to approximate the home range
around an established spotted owl activity center. The management buffer in this case is an
entire township area. The spotted owl activity center is likely near the foothills of Bear River
Ridge, more than 5 miles away from the action area. There is a small patch of mature forest at
Fort Columbia State Park, northeast of ESI.
Marbled Murrelet

The marbled murrelet (Brachyramphus marmoratus) is a near-shore marine bird that is most
frequently observed within 1.5 miles of shore (Marshall 1988). Historical records and
observations indicate that murrelets were common and regularly seen along Washington and
Oregon coastlines (Helm 2009, Jewett 1953, and Gabrielson and Jewett 1940). Marbled
murrelets forage just beyond the breaker-line and along the sides of river mouths where
greater upwelling and less turbulence occurs. Murrelets forage in the water column; prey items
include invertebrates and small fish such as anchovy, herring, and sand lance (Marshall 1988).
Marbled murrelets are expected to occur in the general vicinity of the MCR and the North Head
site. The Cape Disappointment area is located about 1.6 miles northeast of the MCR at Benson
Beach and contains suitable habitat for marbled murrelet nesting. While nesting has not been
documented in this area, birds have frequently been noted in flight during the nesting season.
Streaked Horned Lark

Streaked horned larks (Eremophila alpestris strigata) are a ground-dwelling bird; and streaked
horned larks are a subspecies of more widely distributed horned larks. The streaked horned
lark’s breeding range historically extended from southern British Columbia, Canada, south
through the Puget lowlands and outer coast of Washington, along the lower Columbia River,
through the Willamette Valley, the Oregon coast and into the Umpqua and Rogue River Valleys
of southwestern Oregon (Altman 2011). On the Washington coast, there are four known
breeding sites in Grays Harbor and Pacific Counties: Damon Point; Midway Beach; Graveyard
Spit; and Leadbetter Point (Pearson and Altman 2005). On the lower Columbia River, streaked
horned larks breed on several dredged material placement sites, including Rice, Miller Sands
Spit, Pillar Rock, Welch, Tenasillahe, Coffeepot, Whites/Browns, Wallace, Crims, and Sandy
Islands in Wahkiakum and Cowlitz Counties in Washington, and Columbia and Clatsop
Counties in Oregon (Pearson and Altman 2005; Anderson 2013). Streaked horned larks that
breed on the lower Columbia River islands remain on the islands or migrate to the Washington
coast to overwinter (Pearson et al. 2005).

Habitat used by larks is generally flat with substantial areas of bare ground and sparse low
stature vegetation primarily composed of grasses and forbs (Pearson and Hopey 2005).
Suitable habitat is generally 16 to 17 percent bare ground and may be even more open at sites
selected for nesting (Altman 1999; Pearson and Hopey 2005). Vegetation height is generally
less than 13 inches (Altman 1999; Pearson and Hopey 2005). Horned larks form pairs in the
spring (Beason 1995) and establish territories ranging from approximately 1 acre upwards to
6-7 acres per nesting pair (Altman 1999, Corps 2014). Larks have been observed foraging
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during the winter (non-breeding) months (Corps 2015a). While suitable habitat may exist on
ESI, no breeding activity has been observed in recent years.
Marine Sea Turtles

The loggerhead sea turtle (Caretta caretta), leatherback sea turtle (Dermochelys coriacea), and
olive Ridley sea turtle (Lepidochelys olivacea) are all ESA-listed species that have been
recorded at stranding locations along the Oregon and Washington coasts (Corps 2012a). The
occurrence of sea turtles off the coast is associated with the appearance of albacore tuna;
albacore occurrence is strongly associated with the warm waters of the Japanese current.
Because these warm waters generally occur 30 to 60 miles offshore from the coast, these
marine turtle species do not typically occur in the nearshore mouth of the Columbia River.
Most species of marine turtles are expected to occur further offshore and would not regularly
be in the action area. While it is possible for individuals to be present in the area near the
North Head site, it would be highly unlikely for individuals to be present near ESI.
Columbia River Bull Trout

Bull trout (Salvelinus confluentus) in the Columbia River Basin exhibit a resident, fluvial
(migration between different streams or rivers), and adfluvial (migration between streams and
lakes) life history. Use of the Columbia River Estuary by bull trout is believed to be minimal
because bull trout from the Columbia River Basin are not anadromous (USFWS 2014). Adult
bull trout spawn in late summer to late fall (August to November) and reach maturity at 4 to 7
years of age (USFWS 2014). The Columbia River may have provided important historical
rearing and overwintering habitat for bull trout (Buchanan et al., 1997). Currently, the
occurrence of bull trout in the Columbia River downstream of Bonneville Dam appears to be
incidental due to water temperature thresholds and lack of spawning substrate.

4.7. AIR QUALITY AND NOISE POLLUTION

Air quality in the vicinity of the MCR and Washington coast is good. The action area is in
attainment for all of the criteria pollutants. The closest nonattainment/maintenance area to the
action area is the Portland-Vancouver urban area, located approximately 75 miles away, which
is a maintenance area for carbon monoxide and ozone (Washington State Department of
Ecology 2015b). As a result, activities within the action area are not subject to general
conformity requirements and a general conformity determination is not required.

The background (or surrounding) sound level of an area includes sounds from both natural
and anthropogenic (vehicles, aircraft, ships, horns) sources, independent of the specific source
being measured. When measured noise levels are not available, background noise levels can be
estimated based on population density, land use, and proximity to roadways and traffic
volumes. The ambient sound level of an area includes sounds from natural sources (wind,
waves, birds), excluding anthropogenic sources.

In Washington, the population density in the action area is 18 people per square mile in
unincorporated Pacific County, 446 people per square mile in Illwaco and 461 people per
square mile in Chinook (U.S. Census Bureau 2012a). In Oregon, the population density in the
action area is 39 people per square mile in unincorporated Clatsop County, and 391 people per
square mile in Warrenton (U.S. Census Bureau 2012b). Based on these data, the daytime
background sound level in the action area, exclusive of traffic, is estimated at around 35 to 45
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A-weighted decibels (dBA7) average sound level (Leq) (Federal Transit Administration 2006;
Washington State Department of Transportation 2014). Traffic on roads would increase the
background sound level. State Route 101 is the only major travel route in the action area. In
this analysis, a conservative estimate of 40 dBA Leq is used as the daytime background sound
level in remote rural residential areas and 50 dBA Leq in suburban and urban residential areas
in the cities of Illwaco, Chinook, and Warrenton. Noise levels near small marinas and airports
may be intermittently higher, and daytime sound levels in the vicinity of seabird colonies are
likely much higher, especially during the breeding and nesting season.

4.8. CULTURAL RESOURCES

This section addresses cultural resources known to occur, or that have the potential to occur,
in the action area. Cultural resources are defined in this chapter as prehistoric and historical
archaeological resources, architectural/built‐environment resources (historic resources),
places important to Native Americans and other ethnic groups, and human remains.

4.8.1. Prehistoric and Ethnographic Setting

The earliest widely accepted evidence for humans west of the Cascade Range dates to
approximately 13,000 years ago. The earliest people in the Pacific Northwest appear to have
“possessed a flexible technology…that allowed them to exploit a wide range of environments,
but particularly wet environments from lakes to sea shores” (Ames and Maschner 1999). By
approximately 6,500 years ago, changes in climate and sea level contributed to increasing
specialization toward marine and riverine resources, shellfish in particular, as well as seamammal hunting (Ames and Maschner 1999). By 2,800 Before Present (BP 8), sea levels
stabilized close to their modern levels and people were specializing in coastal and riverine
resources. The appearance of cedar plank houses demonstrates that a sophisticated
woodworking technology had evolved. The development of food preservation and storage
techniques led to permanent winter villages (Ames and Maschner 1999). By 1,500 BP, the
features defining the early ethnographic groups inhabiting the region were in place: winter
villages with large wood planked houses, dependence on stored fish (usually salmon),
sophisticated art, and status differentiation.

At European contact, similar Native groups with a population totaling 100,000 to 200,000
inhabited western Oregon and Washington. Although primarily hunters, fishers, and gatherers,
they had achieved a level of sedentism, sophistication, and status differentiation rarely seen in
hunter-gatherer societies, the result of a long period of adaptation to the richness and diversity
of the local natural resources (Matson and Coupland 2009).
The MCR and Washington coast areas are in the traditional territory of the Chinook peoples,
who lived in villages along the lower and middle Columbia River (Hussey 1957). Residential
patterns of Chinook people along the lower Columbia River focused on bays and estuaries, and
villages and camps were typically situated at the confluence of smaller streams with the
Columbia (Silverstein 1990). Chinookan staples along the lower Columbia River consisted of a

The A-weighted noise scale is used for measurements and standards involving the human perception of
noise.

7
8

“Before Present” means before 1950.
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wide variety of mammalian, fish, avian, and floral species including elk (Cervus elephas), deer
(Odoceolious sp.), bear (Ursus sp.), sturgeon (Acipenser sp.), smelt (Spirinchus thaleichthys),
wapato (Sagittaria latifolia), camas (Camassia quamash), and especially salmon (Oncorhynchus
sp.) (Smith 2004).

4.8.2. Historic Setting (adapted from Hussey 1957)

European and American exploration of the Columbia began in earnest in the late 18th Century.
The most well-known exploration of the area is that of the Lewis and Clark Expedition, which
reached the mouth of the Columbia River in 1805. The American-owned Pacific Fur Company
followed in 1811 and established Fort Astoria near present-day Astoria, Oregon.

The town of Ilwaco was settled in 1851. A Chinook village was apparently located at the
present day location of Ilwaco. Fishing was probably a large initial draw of the area, and Ilwaco
became an important stop between Astoria and the Puget Sound. As early as the 1870s, Ilwaco
was visited by Portlanders traveling to the Long Beach Peninsula to vacation. Tourism and
fishing continue to be major industries in Ilwaco today.

Active military facilities were present in the MCR area from the 1850s to the 1940s. In 1854,
the United States constructed the Cape Disappointment lighthouse in an attempt to decrease
the number of shipwrecks off the coast. In 1863-1864, Fort Stevens (first known as the “Fort at
Point Adams” but renamed in 1865), was originally constructed as an earthwork battery on the
south shore of the mouth of the Columbia River during the Civil War. In 1864, Fort Cape
Disappointment was completed on the promontory of land west of ESI near the mouth of the
Columbia River bar, and renamed Fort Canby in 1875. A third military installation, established
on the Chinook Point promontory in 1896-1904, received its first troops in 1898 and was
officially named Fort Columbia in 1899. Forts Stevens, Canby and Columbia formed the threefort “Harbor Defenses of the Columbia” or “Columbia River Harbor Defense System” at the
mouth of the Columbia during the Civil War, Endicott Period (1890-1910), World War 1 and
World War 2. Forts Columbia and Canby were both declared surplus in 1947 and later
transferred to the State of Washington. Fort Stevens was also decommissioned in 1947,
transferred to the Corps and later turned over to the Oregon Parks and Recreation Department.
All three forts are now State Parks.

4.8.3. Navigation History

The Columbia River is one of the most treacherous areas in the world for navigation and is
known as the “graveyard of the Pacific,” due to the numerous shipwrecks, many of which are
scattered on the bottom of the river (Columbia River Maritime Museum n.d.; Wilma 2006).
Historically, a north and south channel were used for navigation, but the north ship channel
was abandoned in 1882, due to shoals forming between the Sand Island complex and the
mainland. Fishermen were blamed for the shoaling-in of the North Channel from the many
piles and fish traps that slowed the water and allowed sand and silt to fill the channel (Darby
2014). The MCR and Sand Island jetty and pile dike systems were constructed between 1880
and 1942 to establish and maintain the navigation channel at its present-day location to
provide more predictability and improve navigation in the MCR. Periodic repairs,
modifications and construction took place along deteriorating and damaged portions of the
jetties and pile dike system throughout the 20th Century, with the most recent maintenance
occurring in the mid-1980s to early 1990s.
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4.8.4. Known Archaeological Sites and Historic Resources
Records searches of the Oregon State Historic Preservation Office (SHPO) and Washington
Department of Archaeology and Historic Preservation (DAHP) site data bases conducted in
December 2014 and other historic information recently compiled by the Corps indicate that
five documented cultural resources are known to be located within 1.0 mile of ESI. One of the
cultural resources is the “East Sand Island Pile Dike and Jetty System” (Site 35CLT112) itself,
which was constructed in the 1930s and was previously determined eligible for listing on the
NRHP. Three other historic archaeological sites are located on ESI, and one prehistoric
archaeological site is located less than 1.0 mile northeast of ESI. No historic or prehistoric
archaeological sites have been documented within the proposed North Head offshore dredged
material placement area.

4.8.5. Archaeological Sites

Site 35CLT106, the “Observation Tower Ruins Site,” is situated on the west end of ESI and
represents the historic remnants of a military observation tower (Darby 2014). The tower was
built in ca. 1931 and was in operation until the end of World War II. The site was evaluated for
listing on the NRHP and is considered not eligible. The site area is not expected to be affected
by the proposed action.

Site 35CLT107, the “Tank Platform Site,” is a highly-disturbed, multi-component, historic
archaeological site distributed across the central portion of ESI. The site consists of
intermingled industrial debris associated with construction of the historic pile dike and jetty
systems (ca. 1880 to 1942), World War II military activities (1942 to 1945) and historic fishing
activities (early 20th Century) (Darby 2014). The site was evaluated for listing on the NRHP and
is considered not eligible. The site area is not expected to be affected by the proposed action.

The “Anti-Submarine Mine Cable Huts” (Site 35CLT113) consist of three small, World War IIera concrete structures located on the south-central portion of ESI (Darby 2014). One of the
huts is located near the center of ESI within the boundaries of Site 35CL107, and the other two
are out-of-context along the island’s inundated south-central shoreline. The structures were
recorded collectively as an above-ground cultural resource. The structures were evaluated for
listing on the NRHP and initially recommended as not eligible (Darby 2014). However, the
Corps later recommended that additional assessment was necessary to determine their
eligibility, that their present status be considered unevaluated and that they be avoided during
future ground-disturbing undertakings. The structures will be avoided during the planned
work and are not expected to be affected by the proposed action.

The “East Sand Island Pile Dike and Jetty System” (Site 35CLT112) is a large, linear historic
cultural resource consisting of a network of interconnected basalt rubble revetment mounds,
embankments, pile dikes (4.47 and 5.15) and remnant train trestle/track system piles
primarily located along the southern shoreline of ESI (Darby 2014). Construction of the
island’s pile dike and jetty system began in the mid-1930s to help thwart increasing shoreline
erosion along Peacock Spit and the broader Sand Island complex, and to quell the northward
shift of the FNC. Major structural repairs were made to the pile dike and jetty system in the
1950s and 1960s, followed by further repairs and modifications in the 1980s. The structure
operated as a functional pile dike and jetty system until the 1990s, after which it rapidly
degraded into its current, increasingly dysfunctional state of disrepair. The remnant pile dike
and jetty system was recorded as an above-ground cultural resource in 2014. It was evaluated
for listing on the NRHP and was initially recommended as eligible. If any portion of the site
area may affected by the proposed action, the Corps will coordinate an effects determination
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with SHPO, DAHP, affected Tribes and other interested parties in advance of the undertaking
and, if necessary, to develop appropriate mitigation.

Site 45PC44 is a heavily-eroded, pre-contact Native American fishing site located near Chinook,
Washington, less than 1.0 mile northeast of ESI. Artifacts identified at the site include projectile
points, glass beads and net weights. At the time of initial recording, Minor (1977) estimated
that the majority of the site had been eroded by the Columbia River. The site area is not
expected to be affected by the proposed action.

At least three ethnohistoric Chinook villages and several Contact Period artifact assemblages
have also been documented along portions of the Washington shoreline immediately north of
ESI. Other purported sites, including a prehistoric/Contact Period shell midden and a Lewis
and Clark campsite (ca. 1805), are believed to have once existed in undetermined locations
along the Washington shoreline in the general vicinity north of ESI. However, none of these
areas will be affected by the proposed action.

4.8.6. Archaeological Sensitivity

Based on the presence of four documented historic archaeological sites on ESI, and combined
with additional prehistoric, ethnohistoric and Contact Period sites and cultural areas having
been documented (or purportedly located) along the nearby, culturally- and historically-rich
Washington and Oregon shorelines, the potential may have once existed for additional cultural
resources to be identified within the proposed action area. However, the possibility of finding
intact or significant cultural deposits anywhere on ESI is extremely unlikely, particularly given
its volatile, everchanging developmental history. The original Sand Island complex formed in
the dynamic MCR environment and is relatively young in its present, bisected West Sand Island
and ESI configuration. Early maps depict a shoal in Baker Bay in 1792, which by 1839 had
shifted to the south and west, closer to the current location of the Sand Island complex
(Hickson and Rodolf 1950). In subsequent maps that identify the Sand Island complex, the
location and morphology significantly change over time, with the island sometimes appearing
as a single piece and other times as two distinct landforms.

The present separated configurations of West and East Sand Islands are relatively young
geologically, corresponding to approximately 70 years ago when the pile dike system and other
MCR projects began to stabilize the north thalweg and prevented further land movement
(Hickson and Rodolf 1950). Given the islands’ relatively young age, history of profound
morphological reconfigurations and continual exposure to intense, relentless forces of erosion
and deposition throughout the 20th and 21st Centuries, there is little to no probability that
intact or disturbed archaeological sites dating to older than 70 years exist or remain in either
surface and buried contexts. This assertion is reinforced by recent archaeological
investigations conducted on both West and ESI that identified only limited, highly-disturbed,
reconfigured or unrecognizable Historic Period (i.e., Early to Mid-20th Century) cultural
resources and no prehistoric or Contact Period cultural resources (Darby 2014; Mulligan 2017,
personal communication).

4.8.7. Known Historic Resources (Including Shipwrecks)

The “East Sand Island Pile Dike and Jetty System” (Site 35CLT112) located primarily along the
southern shoreline of ESI was constructed more than 50 year ago, is considered a historic
cultural resource and has been determined eligible for listing on the NRHP. Its pile dikes and
jetty components have been discussed in detail throughout this MMR document.
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Based on review of the Columbia River Maritime Museum shipwreck data base and related
information, more than 200 ships have wrecked at the mouth of the Columbia (Columbia River
Maritime Museum n.d.; Gibbs 1991; Wilma 2006). Eight shipwrecks are believed to have sank
within 0.5 mile of the Sand Island pile dike system (Table 9). Similarly, an estimated seven or
more additional ships reportedly sank within or 0.5 mile away from the proposed NHNS Study
Area (Columbia River Maritime Museum n.d.).
Table 9: Summary of Shipwrecks within 0.5 miles of ESI
Name

Date Sunk

Latitude

Longitude

Capt. James Fornance

Dec 21, 1917

46.258921

-123.944595

Salty Dog

Unknown

46.258264

-123.970761

Isabella

Mindora

Mister Mike

Sidi (Sea Waif)
Unknown

Windward

May 23, 1830
Jan 12, 1853
Unknown

March 1, 1874
Unknown

Dec 23, 1871

46.262975
46.260861
46.254547
46.261117
46.254611
46.259056

-124.016044
-123.979948
-124.003203
-123.986584
-123.996083
-124.008179

Source: Shipwreck database provided by the Corps, based on information from the Columbia River
Maritime Museum.

The best documented shipwreck is the Isabella, a brig owned by the Hudson’s Bay Company
that was carrying cargo for the newly-established Fort Vancouver trading post. On May 23,
1830, the ship struck a shoal in the present location of ESI’s western tip. After efforts to unload
the ship and free it from the shoal failed, the Isabella was abandoned and eventually sank into
the sand. According to a Corps shipwreck data base, which is based on shipwreck data
assembled by the Columbia River Maritime Museum, the wreck is believed to have been
originally located in an undetermined location just off the western end of ESI. No evidence of
the shipwreck has been found to date.
Although no evidence of the many historic shipwrecks known to have occurred in the MCR
vicinity has been identified or documented within or near the proposed NHNS Study Area and
ESI APE, the Corps will take precautions to ensure that potential submerged shipwrecks are
not inadvertently disturbed during the proposed materials placement and erosion control
operations. Prior to designation of any new dredged materials placement locations within the
proposed NHNS Study Area or near the ESI APE, the Corps will consult with SHPO, DAHP and
affected Tribes to determine appropriate locations where potential adverse effects to
purported shipwrecks may be averted, and, to determine any necessary and appropriate
avoidance measures.

Pile Dikes 4.47 and 5.15, their associated revetment structures and remnant trestle piles which
comprise Site 35CLT112 are located along ESI’s southern shoreline within the Project Area of
Potential Effect (APE). Site 35CLT112 has been determined eligible for listing on the NRHP and
any adverse effects resulting from the proposed erosion abatement and dredged material
placement work on ESI will need to be consulted with SHPO, DAHP and Tribes to determine
appropriate mitigation measures. Pile Dikes 4.01 and 6.37 (located on West Sand Island and
near Chinook Point, respectively) have not been previously inventoried and will require an
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assessment prior to any future modifications or rehabilitation; however, neither pile dikes will
be impacted by the proposed work on ESI.

4.8.8. Tribal Fisheries

Salmon are important resources to Tribes in the Pacific Northwest. Tribal cultures, economies,
religion, and technologies have all been influenced by salmon. Columbia River Tribes
participate in commercial, ceremonial, and subsistence fisheries. Northwest Tribes celebrate
the annual arrival of adult salmon coming back from the ocean in ceremonies involving the
first salmon caught. The annual salmon harvest allows the transfer of traditional values from
generation to generation. Salmon also serve to foster cultural values and cement social
relationships within the community and with trading partners. Loss of access to salmon has
had profound effects on the dietary habits and well-being of the Northwest Tribes (NOAA
Fisheries 2008 in USACE 2014b).

Present-day treaty fisheries occur on the Columbia River and tributary locations and consist
primarily of set gillnets, but dip net fishing and other methods are used. Tribal fisheries
generally take place above Bonneville Dam, but other locations are sometimes used to fulfill
treaty and trust responsibilities. Catch is allocated first for ceremonial purposes, next for
subsistence (ceremonial and subsistence are sometimes considered together), and last for
commercial purposes. As recently as 1995, spring Chinook salmon were available for
ceremonial purposes only. Fall Chinook salmon are routinely harvested for commercial sale.
Total Tribal harvest (including commercial, ceremonial, and subsistence) of spring and fall run
salmon has averaged about 25,000 and 110,000 fish, respectively, during the early 2000 period
(Mann 2004). Harvest for ceremonial and subsistence fisheries averaged approximately 14,500
fish per year during the 2003 through 2012 time period (USACE 2014b).

Subsistence fishing is permitted year-round in the mainstem Columbia River, unless closed by
Tribal regulation to meet management guidelines. Tribal harvests typically occur all year and
include spring, summer, and fall Chinook, Coho, and sockeye salmon, and summer and winter
steelhead. Commercial salmon and steelhead fishing provides a means for continuing with
parts of Tribal historical lifestyle and represents a main source of livelihood for some Tribal
members. Columbia River Tribes contribute greatly to the production of hatchery fish for the
purposes of both harvest and conservation of Columbia River Basin salmonids (USACE 2014b).

4.9. SOCIO-ECONOMICS AND RECREATION

4.9.1. Economic Overview
Historically, Pacific and Clatsop Counties (in Washington and Oregon, respectively) relied
heavily on the lumber, fishing, and canning industries. The natural resource-based economy
has since declined, although the fishing industry in the region is still healthy, and a few seafood
canning/processing facilities remain, including two in the town of Ilwaco (Washington State
Employment Security Department 2014). The economy has shifted toward the tourism
industry, which provides a large benefit to the local economy in the spring and summer
months (Clatsop County 2012). For the region as a whole, as well as each of the communities
closest to the action area, the largest industry is the Service Industry, with education/health
care/social services the most important service category (U.S. Bureau of Census 2014). Clatsop
County is a focal point for regional medical and health care in collaboration with the large
health systems located in the Portland area (Clatsop County 2012).
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Table 10 provides information on income and employment in the region. Median earnings for
people in the work force are generally lower than earnings for Oregon and Washington states
as a whole, but are typical for the rural coastal counties of Clatsop and Pacific. Median earnings
are lowest in Ilwaco, although unemployment is also lowest in this municipality. The percent of
people living below the poverty level is generally a bit higher than in the larger counties and
states. Notably, 30 percent of the people in Chinook, Washington are living below the poverty
level, which may reflect a large population of retirees.
Table 10: Income, Poverty and Unemployment in the vicinity of the Action Area

Location
Clatsop County
Warrenton
Astoria

Pacific County

Chinook
Ilwaco

Oregon

Washington

Median Earnings
(dollars)

% Living Below
Poverty Level

Unemployment
(percent)

22,881

16.5

9.6

21,250

21.1

8.8

26,947
24,286
27,273
19,167
27,049
32,900

Source: U.S. Bureau of Census 2014.

22.6
17.2
30.4
18.6
16.2
13.4

7.0
9.6
9.3
5.4

11.3
9.4

The MCR area encompasses Pacific County, Washington, near the communities of Ilwaco and
Long Beach on the Long Beach Peninsula and Clatsop County, Oregon, near the communities of
Warrenton and Astoria. Ilwaco had a total population of 950 people in the 2000 Census and
936 people in the 2010 Census. In 2000, 81.5% of Ilwaco’s population lived in family
households. Health care and social assistance was the top occupational field for the employed
population 16 years and over (12.5%), followed by retail trade with 11.8%, and educational
services with 10.8%. The agriculture, forestry, fishing and hunting occupations represented
3.7% of the employed population. About 27.8% of the labor force was employed by local, state,
or federal governments, and 3.8% was employed by the armed forces.

Cape Disappointment State Park (formerly Fort Canby State Park) is situated just outside of
Ilwaco, Washington. This 1,882-acre, year-round park is a popular recreation area and offers
several miles of ocean beaches, a campground, a boat launch, two lighthouses (Cape
Disappointment and North Head), and hiking trails. Fort Stevens State Park is situated just
outside of Warrenton. This 3,700-acre, year-round park is a very popular recreation area and
offers camping, beachcombing, freshwater lake swimming, 9 miles of bicycle trails, 6 miles of
hiking trails, wildlife viewing, a historic shipwreck, and a historic military area. Fort Stevens is
also known for providing high quality recreational fishing and clamming access.

Warrenton, Oregon had a total population of 4,096 people in the 2000 Census and 4,989 people
in the 2010 Census. A total of 82.4% of the population lived in family households in 2000. In
2000, the main occupational fields were education, health, and social services (19.3%) and
retail (18.6%). The agriculture, forestry, fishing and hunting occupations represented 3.4% of
the employed population, and 14.2% of the labor force was employed by local, state, or federal
governments. Warrenton’s per capita income was $16,874, compared to the national average
of $21,587. The median household income was $33,472, which was lower than the national
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average of $41,944. About 14.2% of the population was living below the poverty level, which
was higher than the national average of 12.4%.

Astoria had a total population of 9,813 people in the 2000 Census and 9,477 people in 2010.
While the fishing industry has long formed the economic foundation of Astoria, the largest
employers in 2003 were the U.S. Coast Guard, Astoria School District, Columbia Memorial
Hospital, Clatsop County, and the Clatsop Community College. Other main industries in Astoria
in 2000 were education, health and social services, retail trade, recreation, and accommodation
and food services. According to the 2000 Census 17.1% of the surveyed population worked for
the local, state, or federal government and 2.5% were in the armed forces.

4.9.2. Commercial Fisheries

Lower Columbia River non-Indian commercial fisheries occur in the action areas, and salmon
(gillnet and tangle net) occurs in the estuary but is heavily restricted in time and space.
Washington and Oregon establish seasonal dates and gear restrictions for mainstem
commercial fisheries according to the Columbia River Compact (Corps 2015a). Steelhead and
salmon are the most common species harvested, but most commercial fishermen in the
Columbia River also fish for other species and hold permits in other states (e.g., 30 percent had
fishing permits in Alaska). In 2004, there were 576 gillnet fishery permits in Washington (258)
and Oregon (318), which, after accounting for permittee double permit holders and other
factors, was 481 vessels (TRG 2014 in Corps 2015a). In 2012, the salmon harvest by
identifiable (non-Indian) commercial vessels was $3.1 million (TRG 2014 in Corps 2015a).
During the same year, 244 vessels were uniquely identified with the deliveries in the lower
Columbia River. The average active vessel gillnet revenue was $13,853, and the average top 10
vessel’s gillnet revenue was $50,361 (TRG 2014 in Corps 2015a).

In 2000, Ilwaco residents owned 21 vessels that participated in commercial fisheries. Of the
338 commercial vessels that delivered landings in 2000 to Ilwaco, where crab, groundfish,
salmon, and other highly migratory fish species resulted in the highest value fisheries. In 2000,
approximately 14 charter-fishing operators serviced sport anglers and tourists. In 2003, there
were 1,580 sport fishing license transactions valuing $24,978. In Catch Area 1 (Ilwaco-Ocean)
and Area 1A (Ilwaco-Buoy 10), the 2000 sport salmon catch was 27,889 and 16,335
respectively. This data includes (1/1A): (1,630/2,972) Chinook and (26,259/13,363) coho,
based on creel survey estimates. In 2000, there were approximately 16,243/42,061 (1/1A)
marine angler trips in the sport salmon fishery for a total of 58,304 across both Ilwaco areas. In
Area 1, Columbia River to Leadbetter Point, a total of 106 steelhead were caught by anglers.
The coastal bottom fish catch for Area 1, Ilwaco/Ilwaco Jetty, was 8,388/631, respectively. The
pacific halibut catch for Areas 1-2 (Ilwaco-Westport-Ocean Shores) was 2,341 fish.

In 2000, Warrenton residents owned 52 vessels that participated in commercial fisheries. A
total of 334 commercial vessels delivered landings to the Astoria-Warrenton port complex in
2000. The highest value fisheries included coastal pelagic fish, crab, groundfish, other highly
migratory fish species, salmon, and shrimp. In 2000, there were at least four seafood
processors operating in Warrenton with about 168 employees. Approximately 39,523,763
pounds of fish were processed at a value of $22,361,265. In 2000, the top three processed
products in the community, in terms of pounds landed and revenue earned, were Dungeness
crab, flounder, and shrimp. In 2003, at least two outfitter guide businesses and two licensed
charter vessel businesses were based in Warrenton. For the Astoria-Warrenton port complex,
the 2000 recreational salmonid catch in the Ocean Boat Fishery was 766 Chinook and 13,712
coho salmon. The recreational non-salmonid catch totaled 1,533 fish, with most being black
rockfish (Sebastes melanops).
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In 2000, Astoria residents owned 184 vessels that participated in commercial fisheries. For
information about commercial fishery landings, see the Warrenton data reported above. There
were at least four seafood processors operating in Astoria in 2000. About 154 employees were
employed by these processors and about 10,119,325 pounds of fish were processed at an
estimated value of $16,870,071. The top three processed products were flounders, Dungeness
crab, and shrimp. Astoria had at least six outfitter guide businesses in 2003, and six licensed
charter vessel businesses.

4.9.3. Demographics

Population data for the region is summarized in Table 11. The population in the vicinity of the
action area is generally older than the population in Washington and Oregon, which may
reflect the presence of retirees, which is especially apparent in Chinook, Washington, where
the median age is 59. Because of the importance of tourism to the local economy, the data
presented in Table 11 may not fully reflect the population in the region. Vacation homes and
second homes are prevalent, and on summer weekends the population can be much higher
than the full-time population (Clatsop County 2012).
Table 11: Population demographics for action area
Location

Population Size

% Working
Population

% Gender
(Male/Female)

Median Age

Clatsop County

37,157

62.1

49.2/50.8

43.7

5,057

64.7

45.4/54.6

32.3

Astoria

Warrenton

Pacific County
Chinook
Ilwaco

Oregon
Washington

9,518

20,498
224

1,074

3,930,065
6,819,579

Source: U.S. Bureau of Census 2014.

63.6
49.2
39.6
59.4
63.1
65.1

49.9/50.1
50.4/49.6
54.9/45.1
49.1/50.9
49.5/50.5
49.9/50.1

40.3
50.9
59.0
41.7
38.7
37.3

4.9.4. Environmental Justice
Under the provisions of EO 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, federal agencies must identify and address any
adverse environmental effects of their actions that are disproportionately high in their impacts
to minority populations or low-income populations.
Table 12 presents demographic information relevant to minority populations in the affected
environment. Information relevant to low-income populations can be found in Table 10.
Clatsop and Pacific Counties have smaller minority populations than what is represented
across the states of Oregon and Washington, respectively. Additionally, the communities in the
vicinity of the action area generally have minority populations that are smaller than or similar
to their respective counties. The one exception is Astoria, which has a slightly larger minority
population than Clatsop County. However, there is no indication that there are minority
populations in the region of interest with the potential to be disproportionately adversely
affected by activities in the action area.
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Table 12: Race demographics in the Action Area (shown as percentages)
White

Black

American Indian
or Alaska Native

Asian

Two+
Races

Hispanic/
Latino2

Clatsop County

91.2

0.6

0.4

1.1

0.1

2.6

4.0

7.8

Astoria

Warrenton

87.4

0.5

0.6

2.6

88.0

0.4

0.5

Pacific County

92.4

1.0

12.2

0.0

2.2

4.9

2.1

0.2

3.6

1.8

0.9

0.1

3.8

3.8

8.4

Chinook
Ilwaco

97.3

3.7

9.6

0.0

0.4

2.5

2.7

3.8

0.0

0.0

1.2

0.0

0.0

1.8

0.6

0.0

85.2

0.4

0.0

Oregon

87.0

0.0

3.8

11.9

Washington

78.5

3.6

1.4

7.3

0.6

3.9

4.8

11.5

Location

1

Hawaiian or
Other1
Pacific Islander

3.4

5.0

9.5

“Other” is used for persons who do not identify with any of the five races listed in this table.

The terms “Hispanic” and “Latino” refer to the origin rather than the race of a person. Therefore, persons of
Hispanic/Latino origin may fall into any of the racial categories presented in this table. Persons of Hispanic/Latino origin
are considered minorities for the purposes of this EA.
2

Source: U.S. Bureau of Census 2014.

4.10. HUMAN HEALTH AND SAFETY

The predominant human health and safety issue of relevance to the proposed action and
affected environment is risk associated with use of vessels in the action areas. The Columbia
River bar is regarded as one of the most dangerous and challenging navigated stretches of
water in the world (Lesser and Jordan 2013), and has earned the nickname the “Graveyard of
the Pacific” (Jenkins 2009). The dynamic environment of MCR produces dangerous conditions
typified by large wind-driven ocean swells, particularly in the winter during storms, which
combine with outgoing tides. The U.S. Coast Guard has identified danger areas throughout the
action area, including the following (U.S. Coast Guard 2003):
•

•
•
•
•

Sand Island Pile Dikes – high velocity flow through pilings; damage risk associated with
hitting pile dikes.
Clatsop Spit – unpredictable area that can go from relatively calm to treacherous in a
matter of minutes with a change from flood to ebb currents.

Jetty A – presents a strong danger when the current is ebbing and water flowing out of
the river is deflected by the jetty, creating high velocity currents.
Peacock Spit – waves in this area break from three different directions, and ebb tides
can carry a boat without power into Peacock Spit.
Middle Ground (area between north jetty and navigational channel) – subject to
breaking seas when swells as small as 4 feet are present. Breaking waves are much
wider and have more velocity than in other areas.
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4.10.1.

Recreational Boating

Recreational boating is common in Baker Bay. The small-boat basin and protecting breakwater
provide moorings for numerous fishing and other recreational craft year-round (Corps 2015b).
The Port of Ilwaco operates an 800-slip marina, which can accommodate vessels from 12 to
125 feet in length, and provides other amenities for recreational boaters (Long Beach
Peninsula Visitors Bureau 2015).

4.10.2.

Recreational Fisheries

Almost all of the MCR area experiences some type of commercial fishing activity. The major
fisheries are for groundfish, salmon, Dungeness crab, and other shellfish species. Before 1975,
lower Columbia River sport/recreational fisheries focused primarily on salmon and steelhead
harvest. Seasonal closures to protect declining salmonids transitioned much of the recreational
fisheries to sturgeon. Recreational salmonid fishing efforts have rebounded with recent
improvements in selective fishery opportunities. Depending on the time of year, different
salmonids are targeted, including spring Chinook, summer steelhead, fall Chinook, Coho, and
winter steelhead. Detailed regulations are issued annually for time and area closures, bag
limits, gear restrictions, and other techniques to keep total mortalities within the allocation
and ESA-listed population impact schemes (Corps 2015a).

Dungeness crabs utilize the MCR area as a primary habitat that is especially important for
mating and egg development (McCabe et al., 1986). The MCR area is a major Dungeness crab
fishing location with most crab fishing occurring north of the North Jetty and south of the
South Jetty to Cannon Beach in water depths of generally less than 150 feet. Crab fishing occurs
from December to September with the majority of the catch occurring early in the season.
Dungeness crab population numbers are subject to large cyclic fluctuations in abundance.
Catch records for the fishery are generally believed to represent actual population fluctuations.
Modeling studies by Higgins and others (1997) have shown that small scale environmental
changes, such as delay in the onshore currents in the spring by a short period of time, can
dramatically impact survival of young-of-the-year crab but have no effect on adults and older
juveniles inshore. Bottom fishing by trawl for flatfish, rockfish, and shrimp occurs year-round
over the entire offshore area, primarily at depths offshore from the jetties. Commercial and
recreational salmon fishing occurs over much of the offshore area.

4.10.3.

Land-Based Recreation

Land-based outdoor recreation is popular on both sides of the Columbia River in the action
area. The area provides numerous opportunities for camping, hiking, biking, swimming, scenic
views, picnicking, beach going, and wildlife viewing, among others. Three state parks occur
within 5 miles of ESI and the North Head site: Cape Disappointment State Park and Fort
Columbia State Park on the Washington Side of the Columbia River, and Fort Stevens State
Park on the Oregon side of the river. All three state parks are associated with the military
history of the region and have historic structures and interpretive centers (Washington State
Parks 2015a, b; Oregon State Parks 2015).

4.11. CLIMATE CHANGE

Climate is governed by incoming solar radiation and the associated greenhouse effects which
influence short-term, seasonal, and long-term weather patterns. Greenhouse gases include (in
the order of importance to the greenhouse effect): water vapor, carbon dioxide, methane,
nitrous oxide and ozone. Anthropogenic activities, such as the burning of fossil fuels and the
Page 45 of 85

Mouth of the Columbia River Dredged Material Placement Sites – Draft Environmental Assessment

clearing of forests, adds additional greenhouse gases to the atmosphere and create a natural
sink for carbon dioxide, intensifying natural greenhouse effects, and ultimately causing
changes to global, regional, and local climates.

Executive Order 13514 and subsequent guidance from the Council on Environmental Quality
(CEQ 2011a and 2012b) led to development of Corps policy and planning documents: the
Climate Change Adaptation Policy Statement and the Climate Change Adaptation Plan and
Report (Corps 2011, 2012, and 2013, respectively). The policy states, “mainstreaming climate
change adaptation means that it will be considered at every step in the project lifecycle for all
[Corps] projects, both existing and planned . . . to reduce vulnerabilities and to enhance the
resilience of our water resource infrastructure.” In its 2013 Climate Change Adaptation Plan,
the Corps identified four categories of climate change effects which have the potential to
impact its national mission and operations (Corps 2013). These four categories include:
1.
2.
3.
4.

increasing air temperatures,
changing precipitation,
increases in extreme events, and
sea level change and associated tides, waves, and surges

Although it is understood that the greatest coastal damage generally occurs when high waves,
storm surge, and high tide occur together, there is not a consensus on how the frequency and
magnitude of storms may change on United States coasts (Parris et al. 2012). The action area
around ESI and along the Washington coast are tidally influenced, and all four of the climate
change categories could potentially be factors in this area. Astronomical tides and coastal
processes primarily affect water levels in the MCR area and Washington shoreline. In the lower
37 miles of the Columbia River, tidal processes account for more than 60 percent of the total
variance in the water regime. Weather accounts for 2 to 4 percent of water surface variation,
and river flow accounts for 5 to 15 percent of water surface variation (Corps 2015a).

Climate change is widely recognized as a critical issue with potentially wide-ranging effects on
water resources, fish and wildlife species and their habitats, and other natural resources. It has
also been suggested that the effects of climate change will exacerbate temperatures; the timing
and magnitude of stream flow; habitat loss, isolation and degradation; invasive species; and
drought. According to the U.S. Global Change Research Program (USGRP), the average regional
air temperatures have increased by an average of 1.5°F over the last century (up to 4°F in some
areas), with warming trends expected to continue into the next century (2009). Precipitation
trends during the next century are less certain than those for temperature, but increased
precipitation is likely to occur during October through March and less during summer, with
more winter precipitation falling as rain rather than snow (ISAB 2007, USGCRP 2009).

5. ENVIRONMENTAL CONSEQUENCES
5.1. NAVIGATION
No Action Alternative

Under the No Action Alternative, placement of dredged material from the MCR and LCR would
continue to occur within the existing network of placement sites. No dredged material would
be placed along the shoreline at ESI or across the North Head site. Shoreline erosion would
continue to occur along the southern shoreline of ESI, adversely impacting waterway use and
navigation in the MCR and LCR. Without additional material and periodic placement, river
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currents would continue to degrade the structural integrity of ESI, resulting in the island
breaching in the near future, reducing the stability of the MCR entrance and increase the need
for maintenance dredging of the navigation channel. These changes would adversely affect
navigation through the area by making it more difficult and dangerous. Additionally, northern
migration of the thalweg could increase the risk of vessels encountering unmarked submerged
piles and enrockment remnants, increasing the risk to health and human safety. As no
structural removal or maintenance would occur under this alternative, impacts to navigation
would be long-term in nature.

If the NHNS site is not designated as a placement site, placement of dredged material would
continue in the existing off-shore and shallow water placement sites. Without the addition of
the NHNS site, the operational flexibility of the dredging program would not improve and could
result in increased costs to maintain the MCR. Additionally, placing dredged material in deepwater sites located farther off-shore effectively removes sandy material from the littoral zone,
further depleting shorelines and coastal habitats along the Washington coast.
Proposed Action

Adding ESI to the network of placement sites for dredged material in the MCR and conducting
shoreline placement at ESI in 2018 would benefit navigation by maintaining the functionality
of the island as a navigation structure important for maintaining the FNC. Removing a portion
of the derelict structure that is focusing wave energy on the shoreline and causing the erosion
would also help reduce the rate of erosion of the island in both the near-term and
supplementing sandy material along the shoreline would benefit long-term stability of the
island. Consequently, the Corps would continue meeting mission objectives to maintain safe
navigation through the MCR and prevent the northward migration of the navigation channel.
While conditions in the MCR would remain highly dynamic and present ongoing challenges for
navigation, repairing the erosion at ESI would help prevent further instability and reduce
overall risk to navigation.

Similarly, adding the NHNS site to the network of placement sites and conducting open water
placement in the designated area would increase safe navigation in the MCR. Transit times to
the NHNS site require less time for ocean-going dredges for placement of material compared to
the site located further off-shore, thus increasing the Corps’ long-term ability to remove critical
shoals in the MCR and improve safety and navigation.

5.2. WATER RESOURCES

No Action Alternative
Under the No Action Alternative, no direct or indirect effects on the hydrologic regime of the
Columbia River or coastal environment is expected. Shoreline placement at ESI would not
occur and the shoreline would continue to erode. Shoaling and dredging would continue to
occur in the MCR, but placement options would be confined to the existing placement sites.
Waves and tidal cycles in the MCR and water levels in the Columbia River would not be
impacted by implementing the No Action Alternative.
Proposed Action

The Proposed Action would have no direct impacts on hydrology or hydraulics of the Columbia
River estuary or Washington coast. Shoreline placement at ESI and open-water placement at
the NHNS site would not significantly alter the hydrologic environment at the MCR. The
coastline and estuary would continue to be dominated by diurnal tides and the extent of
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maintenance dredging and placement of dredged materials in the Columbia River is not
conducted in a manner that would directly or indirectly modify or alter the timing and amount
of water flows in the estuary.

However, the Corps anticipates the removal of the derelict pier and placement of material at
ESI would alter the localized hydrologic effects of river currents and wave energy along the
south shoreline of ESI both in the near-term and long-term. Removing some piers and the
rocks supporting them would alter the physical structure of the shoreline, thereby having an
indirect influence on localized hydrology and hydraulics in the immediate vicinity of ESI. The
Corps anticipates the wave energy would no longer diffract around the end of the pile dike and
river currents would flow past the shoreline and not recirculate back onto the island eroding
the shoreline.

5.3. WATER QUALITY

No Action Alternative
Under the No Action Alternative there would be no modification to the placement network and
no placement would occur at ESI or in the NHNS site boundaries. There would be no direct
impacts to water quality from the No Action Alternative. Continued erosion of the ESI shoreline
and continued use of the existing placement sites would require more in-water placement of
dredged materials than what is currently planned as part of the Corps’ balanced approach
under the RSM. In-water placement could, in-turn, result in short-term, temporary decreases in
water quality in the MCR as the result of more instances of increased turbidity. There would be
no changes to water chemistry at ESI or in the NHNS site.
Proposed Action

Shoreline placement of dredged material at ESI would cause temporary and short-term water
quality impacts where the material is discharged onto the beach during placement activities.
This discharge would increase turbidity at the water/shore interface as sediment is placed
both directly into the shore and/or subsequently moved by earth-moving equipment into the
water to create the shoreline profile. Increased turbidity is likely to occur during placement
activities; however, the grain size of the material to be placed (medium to fine grained sand)
settles out of the water column rapidly. The turbidity plume is not expected to extend outside
of the immediate placement area as material settles out of the dredge slurry. It is expected that
the shoreline would be subsequently eroded over time by hydraulic processes along this reach.

There would be temporary and short-term impacts to water quality in the immediate vicinity
of the shoreline during construction activities. All construction equipment used to remove
pilings and rocks would follow a spill management plan; the use of construction equipment and
materials is not likely to result in long-term adverse impacts to water quality and would follow
established BMPs to protect water quality and minimize potential adverse impacts. Shoreline
placement has previously been evaluated in prior Water Quality Certificates (WQC) from the
states of Washington and Oregon. The Corps is coordinating with both states to update the
existing WQC to add ESI and the NHNS site to the network of placement sites for the MCR. Any
equipment used during construction along the shoreline and operational use of ESI or the
NHNS site as placement sites would not measurably affect water quality beyond levels
disclosed in the current WQCs. No significant direct or indirect impacts are anticipated to
result from implementation of the Proposed Action.
There may be a temporary and localized reduction in water quality during placement
operations at the NHNS site. These impacts would be minor and temporary in nature, and
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would cease once dredging/placement is completed. Although there is some evidence that
placement of fine sediments can create a situation that decreases dissolved oxygen in the water
column, that situation does not occur in the mainstem Columbia River or open ocean
environments. The sediment is primarily sand (<2% fines) and therefore, it is unlikely that
dissolved oxygen would be impacted by dredging and placement of this sandy material in the
nearshore environment. It is also true that toxins found in the sediment adhere to fine-grained
material, not sand (EPA 1991). Because toxins have not been detected during sediment testing
under the Sediment Evaluation Framework, there is no expectation of water quality being
impacted by re-suspension of toxins during placement.

5.4. SEDIMENT QUALITY

No Action Alternative
There would be no direct or indirect impacts on sediments or sediment quality under the No
Action Alternative. There would be no changes to dredging or placement activities in the MCR
or LCR, which are currently limited to the existing placement sites. Continued dredging and
placement activities would not have an impact on the sediments themselves, it would only
influence the movement of sediment within the MCR, LCR, and coastal nearshore system.
Proposed Action

Removal of the remnant pile structure associated with shoreline placement at ESI would
disrupt sediments in the vicinity of the construction area through the removal of piles, and
reconfiguration of the enrockment and shore connection. In addition, shoreline placement
activity could disrupt sediments at the shoreline of ESI. Sandy sediments placed by these
activities would resettle following completion of the work, so impacts would be temporary and
short-term in nature. Any changes to the composition of sediments in the work area would be
minimal. Given the regular movement of sediments within the MCR area and ongoing
relocation of sediments through routine maintenance dredging, the proposed action would
have a minor impact on sediment quality at both ESI and the NHNS site.

The scope and spatial extent of maintenance dredging under the Proposed Action would
continue at current levels. As a result, sediment movement out of the navigation channel and
placement at designated placement sites would not change.

5.5. VEGETATION AND WETLANDS

5.5.1. Terrestrial Vegetation
No Action Alternative
Under the No Action Alternative, there would be no direct effect on terrestrial vegetation
beyond the status quo under routine Operations and Maintenance dredging programs on the
Columbia River. No additional land-based work would take place; therefore, no additional
vegetation would be disrupted. Dredging and placement of materials in the MCR and LCR
would continue under the No Action Alternative, but no shoreline placement would occur at
ESI and no placement would occur at the NHNS site. Over time, however, if the remnant pile
dike along at ESI is not removed and the shoreline reconfigured, continued erosion of the
shoreline would persist and additional loss of shoreline may compromise terrestrial vegetation
in the upland area, which would be exposed to continued wind and wave erosion.
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Proposed Action
The Proposed Action includes shoreline placement at ESI and in-water placement at the NHNS
site. Shoreline placement at ESI would require placement of sediments at the shore-water
interface where terrestrial vegetation does not exist. However, a small upland area is needed
for staging of construction equipment necessary for the placement of materials and
construction of berms used during placement of dredged materials. As a result, some
terrestrial vegetation communities in upland areas could be disturbed during placement, but
this vegetation is expected to grow back within one growing season following placement.
Consequently, impacts to terrestrial vegetation would be temporary and would not last longer
than six to eight months.
Placement along the ESI shoreline would not facilitate establishment or development of
terrestrial vegetation at the site of placement. Due to concerns about creating habitat for
seabird nesting, sediment would be placed to an elevation that would be inundated on a
regular basis during the breeding and growing season. However, repairing the eroding
shoreline at ESI would stabilize the structural integrity of the island, maintaining the existing
terrestrial vegetation on the island.

There would be no direct or indirect effects to terrestrial vegetation at the NHNS site. There is
no terrestrial vegetation at this site and placement would not facilitate establishment of
terrestrial vegetation.

5.5.2. Aquatic Vegetation
No Action Alternative

Under the No Action Alternative, there would be no direct or indirect effects to aquatic
vegetation at the NHNS site because there is no aquatic vegetation present at the site. Because
no additional placement actions would occur under the No Action Alternative, there would be
no changes to existing conditions.

Under the No Action Alternative, erosion would continue along the south shoreline of ESI,
which would further degrade the structural stability of the shoreline and shallow-water
habitats. Furthermore, continued erosion of the ESI shoreline could eventually breach the
island and result in changes to water movement and intertidal habitats which could have
indirect, adverse impacts to eelgrass communities in Baker Bay. With changes in water
movement within Baker Bay, loss of shallow water habitat and aquatic vegetation in certain
locations could occur. However, shallow water habitat would likely be created in other areas
that could support aquatic vegetation. It is difficult to predict what changes would occur and in
what locations, but it is likely that the net change in shallow water habitat and aquatic
vegetation in the vicinity of ESI would be minimal. Some eelgrass and other aquatic vegetation
communities could be lost, and these impacts could be long-term in duration if new shallow
water habitats were unable to colonize with eelgrass or other aquatic vegetation. However,
these impacts are not likely to be significant under the No Action Alternative.
Proposed Action

The area adjacent the placement site on ESI is beach shoreline and in a high energy wave
environment, which is not conducive to submerged vegetation growth. Therefore, it is unlikely
that aquatic vegetation would be adversely affected by the Proposed Action in the long-term.
While shoreline placement of dredged materials may disturb a small area aquatic vegetation if
any is present, however, the direct effects would be short-term as aquatic vegetation would reestablish itself following placement if hydrologic and energetic conditions initially supported
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establishment. Additionally, dredged sediments are regularly tested to ensure they are clean
and suitable for in-water placement and sediment quality and/or grain size would not
influence growth of vegetation.

Placement of dredged materials at the NHNS site is not expected to impact aquatic vegetation
in the long-term because there is likely to be little or no vegetation in the vicinity of the
placement site. Additionally, placement at the NHNS site would occur as thin-layer placement;
therefore, any vegetation that does exist in the site is expected to recover quickly.

5.5.3. Wetland Habitats
No Action Alternative

There are no wetlands present at the NHNS site; therefore, no effects would result from taking
no action for placement at this location. At ESI, the spatial extent of freshwater, estuarine and
tidal wetlands would be impacted if the shoreline erosion continues under the No Action
Alternative. As shown in Figure 7, there is a freshwater (non-tidal) wetland adjacent to the
location where progressive erosion is occurring along the south shoreline of ESI. As shoreline
erosion continues and eventually leads to the island breaching, the spatial extent and
functional quality of wetlands on the island would be indirectly affected by changes to
groundwater patterns on the island which fundamentally develop and maintain wetland
habitats. It is unknown to what extent wetland habitats would change under the No Action
Alternative, but the Corps would anticipate that conditions would stabilize over time and
wetlands would re-establish themselves on the island. In the long-term, the net change in the
overall acreage of wetland habitats in the estuary is not expected to be significantly different
than existing conditions.
Proposed Action

Adding ESI to the network of placement sites in the MCR and conducting placement along the
shoreline at ESI is expected to stabilize the long-term structural integrity of the island and
maintain wetland habitats on and in the vicinity of ESI. Staging and upland construction
associated with shoreline placement and removal of the remnant pile dike would occur in
areas that are not designated as wetlands and; therefore, no temporary or long-term impacts
to wetland habitats would occur as a result of implementing the Proposed Action. Every
practicable effort would be made to avoid wetland impacts during the operational placement
of dredged materials along the shoreline, including delineating a buffer around wetland areas
and restricting access. The Corps does not expect to impact wetlands on ESI. Based on the
analysis of impacts described, none of the alternatives considered would be expected to result
in significant temporary or permanent impacts on wetlands.

There would be no direct or indirect effects on wetlands at the NHNS site because there are no
wetlands in the vicinity and no construction work would occur on the beach or shoreline
adjacent to the NHNS coastline.

5.6. FISH AND WILDLIFE, INCLUDING THREATENED AND ENDANGERED SPECIES

No Action Alternative
The No Action Alternative includes continued dredging of the FNC and placement of dredged
materials in the existing placement sites. No shoreline placement would occur at ESI and no
placement would occur at the NHNS site. There would be no changes or impacts to fish and
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wildlife species. Impacts to terrestrial species under the No Action Alternative would remain
within the range of effects considered in previous EA’s for the Corps’ dredging program.

The No Action Alternative would result in the continued erosion of ESI and the indirect effects
from the subsequent loss of shallow water habitat in that area. Without shoreline placement to
restore and protect the upland area, and removal of components of the derelict structure, river
currents would quickly begin to cut away the island, which is an important nesting ground for
multiple nesting seabirds and foraging habitat for numerous shoreline. Over time, the loss of
intertidal shallow water and shoreline at ESI would alter the distribution of terrestrial and
shallow water aquatic habitats in the LCR estuary. Additionally, as continued erosion
eventually results in a breach of the island, changes to shallow-water habitats would have
indirect adverse effects on fish and wildlife habitat in Baker Bay. However, the Corps
anticipates that these changes would not result in significant changes to species compositions
or abundance, but could slightly modify localized distribution within the estuary and
immediate vicinity of ESI.
Proposed Action

Adding the NHNS site and ESI to the network of placement sites for maintenance dredging of
the MCR would retain sandy material in the littoral zone, stabilizing sub-tidal and shoreline
habitats for fish and wildlife. Placement of sandy material along the ESI shoreline would not
permanently alter habitat which wildlife species utilize because it would maintain shallowwater and intertidal habitat characteristics. The restoration of the ESI shoreline could, over
time, also develop into suitable foraging areas for shorebirds, increasing the distribution and
availability for migrating songbirds. Temporary disturbances to wildlife during construction
activities to remove pilings and rocks, as well as the operational placement of dredged
materials along the shoreline are expected to be short-term and potential disturbances would
dissipate quickly once work is completed. Those temporary disturbances may take the form of
noise generated by heavy equipment, dredges and barges, increased turbidity in the immediate
work area while dredging and pumping dredged materials onto the shoreline. All of these
disturbances would cease upon completion of placement activities and wildlife are expected to
then return to the work area.
Two fish and wildlife habitats were identified for this project, coastal nearshore and estuarine
shoreline habitat. Of the species that occur in the Action Area, very few of these would be
adversely affected by the Proposed Action. Aquatic species present during placement activities
may be adversely affected via temporary burial. Burial impacts would be temporary as benthic
organisms would be expected to recolonize in a relatively short amount of time. Potential
impacts to resident fish species and aquatic invertebrates under Proposed Action would
primarily be associated with construction activities related to pile and rock removal along the
south shoreline of ESI and placement of materials. These effects would likely include the
following:
•

•
•
•
•

Temporary interruption/alteration of fish movements;
Temporary loss of shallow-water habitats;
Temporary disruption and displacement;
Temporary water quality impacts; and,

Temporary changes in water flow velocity and bed morphology.

Movements of resident species in the vicinity of the pile dikes are unlikely to be affected or
changed, as it is expected that fish would have the ability to actively avoid the dike areas
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during the construction period and continue movements upstream or downstream with little
or no delay. Loss of habitat, if any, would likely be temporary. Some resident fish may be
displaced during activities such as pile and rock removal, but the Corps expects that any such
effects would be temporary and negligible. Impacts to water quality, local velocities, and bed
morphology in the vicinity of the pile dikes would also be minor and temporary, and should not
negatively affect resident fish species with respect to habitat, migrations and movements, or
food availability. Construction activities associated with the Proposed Action would result in
temporary increases of underwater noise levels in the action area, which would be minimized
using a vibratory hammer and all associated BMPs. Some noise would also be generated from
support vessels, small boat traffic, and barge-mounted equipment such as generators or
cranes.

The MCR and LCR have naturally occurring turbidity levels at the river and ocean interface,
rising to high levels during high flow events. Contributions to turbidity from placement of
dredge material would continue to be negligible compared to natural variations. Additionally,
placement operations at all placement sites are required to abide by turbidity monitoring and
reporting requirements under the Clean Water Act Section 401 WQC for the states of Oregon
and Washington. In addition, thin layer placement at the NHNS is intended to specifically
address burial of benthic organisms and minimize impacts thereof substantially.

5.6.1. Threatened and Endangered Species Impacts

No Action Alternative Impacts on NOAA Fisheries and USFWS ESA-Listed Species
Under the No Action Alternative, there would be no change to abundance, distribution or
habitat conditions supporting terrestrial or aquatic ESA-listed species in the vicinity of the
NHNS Site. No dredged material placement occurs in this area currently, and the No Action
Alternative would not change existing conditions. Sediment placement would not occur in the
area, and the littoral zone would not be recharged with periodic infusions of sediment,
resulting in long-term adverse impacts to the Washington coastline as erosion depletes the
nearshore environment. Continued erosion and sediment depletion would indirectly impact
fish and wildlife habitat in the action area by reducing availability, distribution and abundance
of suitable habitat for ESA-species, including fish and marine organisms.

Under the No Action Alternative, the ESI shoreline would continue to erode and result in the
eventual breach of the island. The island breaching would influence hydraulics, sediment and
shoaling dynamics in Baker Bay, indirectly influencing the distribution of shallow-water
habitat and eelgrass communities important for aquatic invertebrates and ESA-listed
salmonids. As a result, prey resources for juvenile salmonids could be temporarily displaced
and/or reduced within the vicinity of ESI and Baker Bay until conditions stabilize and eelgrass
communities re-establish. Similar to impacts to resident fish and wildlife, the Corps anticipates
that these changes would not result in significant or long-term changes to species compositions
or abundance, but rather localized distribution within the estuary and immediate vicinity of
ESI.
Proposed Action – Impacts on NOAA Fisheries ESA-Listed Species and EFH

The following are potential impacts to threatened and endangered species associated with
Proposed Action:
•

•

Temporary interruption/alteration of adult and juvenile migration pathways;
Temporary and/or permanent loss of shallow-water habitat;
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•
•
•
•

Temporary disruption and displacement during construction and repair activities;

Temporary loss of benthic organisms due to construction activities and rock
placement;

Temporary water quality impacts from construction and repair activities; and,
Temporary, negligible changes to velocity and bed morphology.

Salmonids

The recommended in-water work window for the Columbia River is November through
February. However, because this work window is challenging to comply with given the variable
and harsh weather conditions encountered during this timeframe, the Corps’ dredging
activities typically occur between June and October at MCR. Additionally, because of concerns
to nesting seabirds on ESI, construction and shoreline placement activities at ESI would be
coordinated to occur at the end of the breeding season to minimize disruption to nesting birds.

Adult salmon and steelhead may be migrating upstream through the MCR and LCR estuary at
any time of the year with the majority of fish moving through the area between early spring
and autumn. The adult fish are generally migrating mid-channel and may be found throughout
the water column, usually within the upper 25 ft. but may be found to depths of 50 ft. Adult
salmon and steelhead are strong swimmers, however, and should be able to avoid construction
activity and bathymetric disruptions associated with removing the pilings and rock
embankment (NOAA Fisheries 2012a). Adult salmonids that could be in the vicinity of ESI
would be moving upstream as part of their spawning migration and are not expected to spend
extended amounts time in areas near the ESI shoreline. Therefore, migration blockages or
delays are not expected to occur as a direct or indirect effect of the Proposed Action. No
adverse permanent disturbances to habitat that adult salmonids use in the Columbia River
estuary would be expected to result from the Proposed Action.

The potential for impacts to juvenile salmonids during their out-migration from the Columbia
River to the marine environment would be greatest during the spring and fall. Outmigrating
smolts may be present in the MCR and LCR in February with peak abundances occurring in
April and June. Smolts tend to be found in the deeper channels, such as the FNC and associated
side channels. Migrating smolts can be found at depths over 30 ft. but are generally higher in
the water column. Outmigrating steelhead are usually found in the upper portions of the water
column while Chinook salmon smolts would migrate deeper in the water column (NOAA
Fisheries 2012a). The amount of time smolts may utilize habitat within close proximity to the
ESI shoreline and the short-lived nature of the pile removal and shoreline placement are likely
to result in non-significant impacts to outmigrating smolts. Routes of impacts would generally
take the form of noise disturbance associated with movement of heavy equipment, pile and
rock removal, and shoreline placement; these activities would disturb benthic habitat, which is
mostly composed of fine to medium sand.

Juvenile salmonids out-migrating or utilizing shallow water habitats in close proximity to ESI
may be exposed to construction and repair activities. They also could be potentially exposed to
increased risks from predation if they are diverted from shallow-water nearshore habitat to
deeper water. Softening the ESI shoreline by reconfiguring the pile dike and removing the
enrockment associated with the pilings may reduce habitat preferred by some predator
species. Juvenile salmonids are attracted to nearshore areas, some outmigrants may pass
through and around the pile dikes and are susceptible to predation from piscivorous fish
attracted to the habitat created by the structures. However, softening the ESI shoreline,
coupled with the duration of exposure of juvenile salmonids to these structures will likely be
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limited because juveniles typically spend only a short residence time (hours to several days) in
areas surrounding ESI. Fewer piles should also provide fewer perching opportunities for
piscivorous birds, especially cormorants and brown pelicans.

It is expected that pile and rock removal would have a negligible effect on salmonid habitat,
given that the area is naturally dynamic and experiences high energy conditions. Removal of
submerged rock may reduce the magnitude of interstitial space available for piscivorous fish to
predate on juvenile salmonids migrating downstream. Alteration of bottom habitat by
reconfiguration of the ESI shoreline is not expected to adversely affect aquatic habitat. The LCR
estuary in the vicinity of ESI is an active migration corridor and it is unlikely that salmon are
feeding to any extent in the area. Therefore, measurable effects on salmon feeding habitats are
not expected to be measurable. However, some shallow water, nearshore sandy habitats in the
vicinity of ESI are used by juvenile salmonids for migrating, foraging, or rearing. Temporary
disturbances and alterations may occur during construction and shoreline placement, but
these direct effects are expected to relatively minor, and would not result in permanent or
long-term impacts to juveniles.

Barge offloading and working facilities would be used for pile and rock removal. The presence
of the barge facilities would not likely cause any disturbances to salmonids in the areas near
the pile dike. A hopper dredge with pumpoff capability could be used to place material along
the shoreline. Material would be dredged from the adjacent navigation channels, and pumped
directly from the hopper dredge. Upland equipment would be used to disperse material along
the shoreline, and to allow for dewatering. Alternatively, a pipeline dredge could also be used
to place dredged materials along the shoreline. Barge and boat traffic associated with the
Proposed Actions could induce movement of fish away from the ESI during construction
activities. Operation of heavy equipment and in-water work associated with shoreline
placement requires use of fuel and lubricants that could kill or injure aquatic organisms if
spilled into the water; however, the Corps requires that contractors utilize environmentally
acceptable lubricants whenever possible per existing Corps Engineering Regulations and EPA
guidance. The contractor would provide a spill prevention plan to include measures to
minimize the potential for spills and to respond quickly should spills occur. Due to
preventative and response measures required, it is unlikely that spills would adversely affect
aquatic resources because of their low chance of occurrence.

Construction work associated with pile and rock removal are not likely to require measures to
minimize turbidity. Any increases in turbidity would likely not result in a reduction in feeding
rates and growth, physiological stress, and increased mortality of juvenile and adult salmonids
and other fish because of rapid dissipation of turbidity in the high-energy estuary environment
and the mobility of fish. Movement from turbid areas due to behavioral avoidance by fish
would likely result, but the effects would only be temporary and short-term, lasting for the
duration of construction. The Corps’ in-water work and shoreline placement BMPs require
turbidity monitoring be conducted in accordance with conditions in the Oregon and
Washington Section 401 Water Quality Certifications, thereby ensuring the Proposed Action
maintains compliance with water quality standards protective of fish and aquatic resources.
Under the Proposed Action, direct effects to velocity and bed morphology in the vicinity of the
ESI shoreline would be negligible. Consequently, there would be no associated alteration of
aquatic habitat or adverse effects to adult and juvenile salmonids utilizing or passing through
the action area.
It is not possible to quantify the number of outmigrating smolts or migrating adults that may
be adversely affected by the pile dike reconstruction at the project sites. A reasonable
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assumption could be made that based upon the type of activity taking place and the behavior of
salmonids moving through the area, and the timing of the activity occurring near the end of the
summer or early autumn (August or September), the likelihood of a significant quantity of
salmon or steelhead being taken as a result of the Proposed Action would be negligible and
would not jeopardize the sustainability of protected salmonid populations. This determination
is recorded in the Biological Assessment for this action. The Corps is currently in consultation
with NOAA Fisheries for the proposed action.
Green Sturgeon

The federally listed green sturgeon (southern DPS) occurs in the Columbia River estuary. Its
distribution and habitat use in the estuary is not well known, though the area was recently
listed as critical habitat (74 FR 52300). Sand lance provide one food source for green sturgeon,
but the action area around ESI is not expected to have any considerable impact on density or
abundance of sand lance. It is unlikely that construction in the vicinity of ESI provides much
suitable habitat for sand lance. As a result, it is therefore unlikely that pile and rock removal
would directly result in any measurable impact to food sources for green sturgeon. During
construction or shoreline placement activities, noise associated with pile and rock removal
could disturb green sturgeon in the area. Some sand habitat in close proximity to the pile dikes
that green sturgeon could potentially use may be temporarily affected by placement of rock
and pile driving. These effects are expected to be short-term and temporary in nature, having
no long-term or permanent effects on green sturgeon in the MCR and LCR.
Eulachon

Direct impacts to federally-listed eulachon are anticipated to be temporary and minimal. It is
expected that activities associated with the pile and rock removal and subsequent shoreline
placement of dredged material would have a negligible effect on eulachon habitat and food
sources for all life stages that may be present or pass through the area in the vicinity of ESI.
Negligible losses to food resources of juvenile salmonids are expected to result from the
Proposed Action. Because eulachon feed on plankton, their foraging habitat would not be
affected. Some sandy, shallow-water intertidal habitat would be converted to deeper inter- and
sub-tidal habitat. Consequently, these conversions and disturbances could result in a
conversion of biological communities with changes in depth and light penetration. The extent
of these effects is expected to be minimal and recolonization is expected to be rapid following
the completion of pile removal and shoreline placement. It is unlikely that there would be a
measurable impact on food resources or foraging behavior of juveniles or adults.

Essential Fish Habitat

The LCR estuary and the Pacific Ocean are designated as EFH for various groundfish and
coastal pelagic and salmon species. The Proposed Action has the potential to affect EFH for
Chinook and coho salmon, as well as for several groundfish species that may occur in the
vicinity of ESI and the North Head site. Short-term and minimal disturbances to EFH may result
due to reconstruction activities, but any such effects are not expected to be detectable at a
species or population scale.
Proposed Action – Impacts on USFWS ESA-Listed Species

Pile removal would only occur using a vibratory hammer, thereby reducing direct sound
impacts versus those experienced from an impact hammer which exceed airborne and
underwater noise thresholds relevant for marbled murrelets. Similar to airborne noise, there
are no injury thresholds for marbled murrelets using a vibratory hammer. As a result, no direct
or indirect adverse impacts are expected to occur which would impact marbled murrelets in
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the action area. Similarly, construction noise at ESI is not expected to be audible to Northern
spotted owls at suitable habitats in the vicinity; should individuals be present, traffic noise
from Highway 101 near Chinook, Washington would likely attenuate construction noise
associated with pile and rock removal. Therefore, it is expected that the proposed action would
have no direct or indirect noise effects on Northern spotted owls.
There have been no documented occurrences of Western snowy plovers on ESI (WDFW 2015),
and the species is not known to use the area during breeding or wintering. However, suitable
habitat may be present on the island. If Western snowy plovers are present on ESI during
implementation of the proposed action, they would likely be adults or juveniles with flight
capabilities and would vacate the area and move to other nearby suitable habitat. General
construction activities and all associated noise would be expected to disturb birds in the
immediate vicinity for the duration of construction. However, these effects are expected to be
minimal and would cease to exist following the completion of construction or placement.
Measures to avoid impacts on Western snowy plover from the proposed action would be
aligned with efforts outlined in the Habitat Conservation Plan (HCP) (OPRD 2010). Based on
this information, Western snowy plovers are not likely to be directly or indirectly effected by
the Proposed Action.
Because suitable habitat is either not present on ESI or in open water habitats near the NHNS
site, there are no direct or indirect effects from land-based or dredge placement activities to
short-tailed albatross, streaked horned larks, or yellow-billed cuckoos.

Underwater noise impacts from pile and rock removal along the ESI shoreline and open-water
dredged material placement at the NHNS site are not expected to exceed safety thresholds for
marine turtles. Any individuals that may be present in the action area are expected to be able
to vacate the area and avoid prolonged disturbance during construction. Increased turbidity
associated with placement of dredged materials is expected to be temporary and short-term,
resulting in no permanent effects to turtles. However, increased turbidity could impact
foraging success, but food resources are expected to return to normal levels shortly after
construction or placement has concluded, resulting in temporary impacts that are expected to
be immeasurable. Furthermore, the thin-layer placement planned for the nearshore site is a
minimization technique used to reduce adverse impacts to the marine environment, further
reducing impacts to turtles and other aquatic organisms.

5.7. AIR QUALITY AND NOISE POLLUTION

No Action Alternative
Under the No Action Alternative, there would be no direct or indirect impacts to air quality
beyond current effects associated with operations and maintenance dredging already covered
under previous environmental coordination efforts. Construction and dredge placement
activities would not occur at ESI or in the NHNS site, and there would be no additional
associated emissions of criteria pollutants or greenhouse gases. Dredging of the FNC would
continue, but would not increase or decrease and placement would continue to occur in the
existing placement sites. Dredging activities result in the release of criteria air pollutants,
including NOx, CO, SO2 and PM, through engine combustion. In addition, VOCs, a precursor of
ozone, are also released during this process. Engine emissions also include carbon dioxide
(CO2), which, along with NOx, is a greenhouse gas. Because dredging activities would not
increase, it is presumed that there would be no direct or indirect increase in these pollutants
over current levels.
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Since no construction or placement activities would occur at ESI or in the NHNS site under the
No Action Alternative, there would be no additional noise generated in the action area.
Maintenance dredging of the FNC would continue, resulting in noise thresholds consistent with
existing conditions. It is not anticipated that there would be direct and indirect effects to noise
pollution under the No Action Alternative. The maximum noise levels associated with dredging
activities would not increase, and the frequency and duration of existing conditions would be
consistent with existing conditions.
Proposed Action

The Proposed Action would result in short-term construction activities and shoreline
placement activities at ESI, periodic shoreline placement at ESI, and periodic in-water
placement at the NHNS site. The construction and placement activities would result in the
short-term release of criteria pollutants and greenhouse gases. However, emissions of criteria
pollutants under the Proposed Action would not exceed 25,000-metric tons which would
trigger a more detailed assessment of greenhouse gas emissions and climate change emissions,
constituting a minor impact. The Proposed Action would not change the Corps’ ability to meet
air quality standards. Although a conformity analysis is not required for this action, all annual
emissions of criteria pollutants are below de minimis levels for most nonattainment and
maintenance areas.
There would be a temporary and localized reduction in air quality and noise pollution during
construction and shoreline placement, both underwater and on land from any earth-moving
equipment used at the shoreline. These impacts would be minor and temporary in nature, and
would cease once construction and dredged material placement is completed. Once the
construction work and shoreline placement is completed, emissions of air quality pollutants
would cease. These relatively small emission levels would have a minor, temporary impact on
air quality.

5.8. CULTURAL RESOURCES

No Action Alternative
Under the No Action Alternative, there would be no direct effect on cultural resources. No landbased work would take place; therefore, no documented archaeological sites on ESI would be
disrupted. Dredging and placement of materials in the MCR would continue under the No
Action Alternative, but no shoreline placement would occur on ESI and no placement would
occur at the nearshore area near NHNS site. If the remnant pile dike near the eastern end of
Site 35CLT112 is not removed and the island’s southern shoreline is not reconfigured or
stabilized, continued wind and wave erosion will nevertheless persist and cause the structural
components of the historic archaeological site to further deteriorate and erode away.
Additional degradation due to continued loss of shoreline may compromise terrestrial
vegetation in the island’s upland area, resulting in further exposure of ESI’s cultural resources
to continued wind and wave erosion.
Proposed Action

The Proposed Action includes the placement of dredged material, rock placement and
structural reconfiguration of ESI’s southern shoreline and in-water placement of dredged
materials at the NHNS site. Shoreline placement of dredged materials on the southern
shoreline of ESI would require placement of sediments and rock debris on portions of Site
35CLT112, possibly resulting in minimal to adverse impacts to the archaeological site’s
structural or historic integrity. Similarly, removal of selected remnant piles and portions of the
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rock revetment from the site may also cause minimal to adverse impacts to the site’s structural
or historic integrity. In addition, use of a small area of upland habitat for construction
equipment staging and construction of berms during placement of dredged materials may
cause some features and portions of ESI’s archaeological resources to be minimally to
adversely affected.

Placement of dredged materials in additional or expanded locations within the NHNS site may
inadvertently impact unknown, unidentified or undocumented submerged cultural resources,
including shipwrecks. Impacts caused by the materials placements may not be known or
determined until after the negative effects of the placements have occurred. Conversely, there
is little direct evidence to measure the impact of increasing sediment loads over a submerged
archaeological site, and archaeological evidence associated with deeply buried shipwrecks
indicates such impacts are often marginal. Available evidence suggests, in fact, that burial
resulting from dredged material placement activities may enhance preservation of both
shipwreck structures and associated archaeological remains.

5.9. SOCIO-ECONOMIC, ENVIRONMENTAL JUSTICE, AND RECREATION

No Action Alternative
Under the No Action Alternative, dredging in the FNC would continue and placement would
continue to occur in the existing placement sites. No piles or rock removal along the ESI
shoreline would occur and the island is expected to eventually breach, altering physical
conditions in Baker Bay. These conditions would lead to more dangerous conditions for vessels
in the FNC and at the MCR entrance. Economic impacts could occur if fewer commercial vessels
were to utilize the FNC. If vessels were forced to carry smaller loads, or if there was an
increased rate of sinking, grounding, or capsizing of commercial vessels, adverse economic
impacts could occur. The extent of these impacts is difficult to predict, but could potentially be
significant if the Corps is unable to perform enough dredging to maintain a functional
navigational channel year-round.

Based on the demographic information for the action area (as discussed above in Section 4.9),
the only nearby community with a notably larger minority population than the larger county in
which it is located is the City of Astoria, which has a larger Hispanic/Latino population than
Clatsop County. Under the No Action Alternative, the surrounding communities could be
adversely affected economically if the navigational channel were to become less functional as a
route for commercial and recreational vessels, although the Corps would increase the amount
of maintenance dredging in the area to maintain the channel depth. Additionally, any impacts
would affect multiple communities in the region; there is no indication that minority or lowincome populations would be impacted disproportionately.
There would be little direct or indirect effects to recreational opportunities along the
Washington coast in the vicinity of the North Head Nearshore Placement Site under the No
Action Alternative. The MCR area would still be open for use and accessible to boaters for
recreational purposes. Under the No Action Alternative, continued erosion along the ESI
shoreline would eventually result in a breach of the island, altering shoaling patterns in Baker
Bay and in the vicinity of the FNC, resulting in modified dredging and placement operations in
the area. It is unknown to what extent dredging activities would change and to what extent
these changes would influence recreational boating and use in the MCR and the LCR. In
addition, unknown changes to sediment and shoaling patterns in Baker Bay, and popular
salmon fishing location, could indirectly increase safety risks associated with striking shoals
and submerged enrockments.
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Changes to shoaling patterns in Baker Bay would also be expected to indirectly result in some
changes to the distribution of fish within Baker Bay, although the associated impacts to
recreational fisheries are unknown. It is likely that the distributions of fish in the area would
change in response to changes in river conditions and morphology, however, these changes
would not preclude use of the area for recreational fishing, and impacts would not be
significant in the long-term. The No Action Alternative would have no impact on land-based
recreation because there is no recreation on ESI; recreation on the Washington coast would
continue even as the nearshore environment is not recharged with periodic infusions of
sediment.
Proposed Action

Under the Proposed Action, stabilization of the ESI shoreline and the occasional placement of
dredged materials at ESI and the NHNS site could indirectly provide benefits to the regional
economy through the creation of temporary jobs and purchase of materials. The particular
local economy that would benefit from work on this project is dependent on the location of the
company that is awarded the construction contract(s). However, given the small scale of the
proposed action, these benefits would be minor and short-term, lasting for the duration of
construction activities at ESI. Additionally, the Corps anticipates some positive socio-economic
benefits as a result of more responsive dredging in the action area by having increased
flexibility in placing materials in the immediate vicinity of the MCR, rather than transitting
farther offshore for placement in the deep water sites.
Repair of the functional use of ESI as a navigational structure would help to maintain the
federal navigational channel in its current condition, or possibly improve the Corps’ ability to
perform its authorized functions. Therefore, the FNC would continue to support shipping and
transport by commercial vessels, and there would be little to no direct or indirect effects as far
as the role of the navigational channel in the local and regional economy. Minor economic
benefits could occur if the construction activities were able to improve the stability of the
navigational channel as a result of the proposed repair actions.

There would be no disproportionate adverse effects to minority populations under the
Proposed Action. Proposed repair actions would be limited to ESI, and dredged material
placement would occur occasionally at both locations. The closest community would be
Chinook, Washington, which has a disproportionately small minority population. Construction
materials would be staged off-site at a dock in Ilwaco, Chinook, or Astoria. The presence of
construction materials at a facility intended for this use would not constitute an adverse
impact to the surrounding communities. Economic benefits associated with the Proposed
Action could potentially benefit low-income and/or minority populations. Depending on who
receives the contract for the work and how the job is staffed, it could create temporary
employment opportunities for these populations, and increased construction spending in the
local economy could benefit minority business owners.

Under the Proposed Action, construction activities would have minor, short-term impacts to
recreation associated with the presence of barges and other construction equipment in the
vicinity of ESI and occasional placement activities at both ESI and the NHNS site. Boaters would
need to avoid active work areas and barges/work vessels and would potentially be exposed to
loud noises from pile driving and other construction activities. These impacts would be minor,
as the work activities would not preclude recreational boating or fishing in Baker Bay, and
numerous other locations for boating along the LCR are present in the region. Adverse impacts
to recreational boating would be short-term, lasting only for the duration of the construction
period and placement activities. The Corps would communicate information about the
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proposed construction schedule and areas recreational boaters should avoid to the U.S. Coast
Guard for inclusion in the Local Notice to Mariners.

Construction and placement activities in the action area could temporarily impact recreational
fishing in the action area. Fishermen may be precluded from using some of their regular fishing
areas if they are located within the safe work zone that would be demarcated to protect public
safety; areas more commonly used by fishermen could be made inaccessible during
construction and placement. Noise associated with underwater pile and rock removal would be
expected to impact fish behavior within a distance of about 1-3 miles, which could have an
adverse effect on recreational fishing activities during the construction period. These impacts
would be short term in duration, lasting only for the length of the construction period and
other recreational fishing opportunities would be available within the Columbia River in the
region. Therefore, impacts to recreational fisheries would be minor.
Fort Columbia State Park and Cape Disappointment State Park are the closest recreational sites
to the action area. Recreational visitors to these sites would likely be able to see and hear
construction work from certain locations. During construction at ESI, recreationists at Fort
Columbia State Park could be exposed to noise levels from pile removal, but because a
vibratory hammer would be used, noise levels are not expected to result in adverse effects to
the outdoor recreational experiences. Proposed construction activities would also be visible
from this location and other land-based recreation sites in the area, although given the
distance these impacts would be minor. Notifying Fort Columbia State Park of the proposed
work schedule in advance could help minimize noise-related annoyance to recreationists.

5.10. HUMAN HEALTH AND SAFETY

No Action Alternative
Under this alternative, degradation and loss of the structural integrity of ESI would likely have
an adverse effects on boater safety in Baker Bay. As the island continues to erode and
eventually breaches, shoaling patterns in Baker Bay would change, creating hazards that
vessels would need to avoid.
At the NHNS site, there would be no changes to safety, as no changes to the physical habitat
would occur as a result of the No Action Alternative.
Proposed Action

Given the nature of the work being undertaken, construction workers on site would be exposed
to health and safety risks associated with their jobs, including risks pertaining to exposure to
noise levels associated with operating heavy equipment, movement of rock and piles, and
working near the water. Additionally, working in the MCR entails a certain level of risk
associated with weather conditions (particularly high wind and wave conditions). These risks
would be minimized by adhering to a health and safety plan developed specifically for the
proposed construction activities at ESI. Hearing-related risks would be minimized through use
of personal protective equipment meeting OSHA standards. The contractor would also be
required to establish and post a noise hazard zone and establish a hearing conservation
program. Weather-related risks would be minimized by limiting work to months when severe
storms are uncommon (October and November), and temporarily halting work if unsafe
climatic conditions develop.
Boaters in the vicinity of work zones would be at a safety risk. People on boats that come too
close to in-water work areas could be exposed to unsafe noise levels, heavy equipment and
materials, and debris from work sites. It is not practicable to establish an in-water barrier
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around the work areas to mark off a safe distance for boaters. However, the contractor would
need to identify a work zone that is protective of public safety, and develop a system for
warning boaters so that they would not cross into this zone.

Land-based construction associated with removal of the pile dike at ESI and shoreline
placement would require the use of heavy equipment such as a boat-based crane, bull dozers,
and trucks in a natural environment with variable terrain. Contracted construction crews
engaging in land-based construction would be required to comply with all the Corps’ human
health and safety standards. The following safety-related BMPs would minimize health and
safety risks associated with construction activities:
•

•
•
•

Develop boater warning procedures (i.e., radio contact, flags, horn, etc.) that would be
implemented if a boater appears to be entering the designated work area. Additionally,
develop temporary work stoppage protocols to be implemented if a boater breaches
the work area.
Develop and adhere to a site-specific health and safety plan to minimize worker
exposure to unsafe situations.
Ensure that the health and safety plan includes a section on hazardous weather/wave
conditions. Temporarily halt construction work if unsafe climatic conditions develop.
Establish and post a noise hazard zone and establish a hearing conservation program.

5.11. CLIMATE CHANGE
No Action Alternative

The No Action Alternative would not change direct or indirect effects on climate change caused
by status quo dredging and placement activities in the MCR. The Corps implements strategies
to minimize actions that contribute to climate change. These strategies would continue to be
implemented under the No Action Alternative. However, the effects of climate change in the
Action Area could lead to a change in the timing of precipitation, the extent of snowpack, and
rain-on-snow events, all of which culminate in changes to the timing and magnitude of stream
flows and water temperatures during the spring and summer months (ISAB 2007, USGCRP
2009). These changes will not be spatially homogeneous across the Action Area, but could
influence river flows during the summer low-flow period, resulting in indirect effects to
shoaling and the subsequent need for dredging.
Proposed Action

The effects of climate change as they relate to the Proposed Action could lead to a change in the
timing of shoal formation due to precipitation, the extent of snowpack, and rain-on-snow
events. Changes in weather patterns could influence river flows, subsequently affecting the
presence of size of shoaling in the lower Columbia River, thereby influencing the timing of
dredging and placement of materials. The Corps assumes that any effects climate change might
have across the action area during this timeframe would be negligible and effects on any
aquatic or terrestrial habitat would be immeasurable. The Proposed Action would not result in
significant direct or indirect effects on climate change. The Corps would continue to implement
strategies that minimize contribution to climate change.
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6. CUMULATIVE IMPACTS
This section analyzes the potential cumulative impacts that may occur following
implementation of the Proposed Action when considered with other past, present, and
reasonably foreseeable actions. Cumulative impacts are defined as, “the impact on the
environment which results from the incremental impact of an action when added to other past,
present, and reasonably foreseeable future actions regardless of what agency (federal or nonfederal) or person undertakes such other actions” (40 C.F.R. § 1508.7). Cumulative impacts can
result from individually minor actions, but which can collectively have a measurable impact
over a period of time in a specific geographic area.

The geographic boundaries and cumulative impacts vary for each resource, but the boundary
for this analysis has been limited to the Action Area described in Section 1.3. The spatial scope
includes the areas directly and indirectly impacted by the FNC dredging and placement
activities, including many tributaries, streams, and side channels influenced by this stretch of
the MCR from the westernmost boundary of the NHNS site to RM 12 (the furthest distance
upstream that material would be transported to restore the shoreline at ESI). Analogous to the
evaluation in Chapter 4, only those resources which could reflect a measurable change were
evaluated for cumulative impacts. Resources excluded from analysis include geography,
geology, and coastal processes. Furthermore, this analysis uses the same measurable
threshold(s) to assess the social and environmental impacts for both the No Action Alternative
and the Proposed Action. In general, impacts of a particular action or group of actions would be
considered to have a measurable cumulative impact if one of the following conditions are met:
•
•
•
•

Impacts of several actions occur in a common location;
Impacts are not localized and contribute to impacts of an action in a different location;
Impacts on a particular resource are similar in nature or affect the same specific
resource element; and
Impacts are long-term or permanent. 9

The temporal scope for the cumulative impacts analysis spans from the most recent dredging
and placement action for the MCR in 2012 through the next ten years from current conditions
(2027). It should be noted that this EA used a framework for assessing cumulative impacts, and
relied upon assumptions and uncertainties because specific data on the environmental effects
of other past, present, and reasonably foreseeable actions is incomplete or unavailable. As a
result, the potential impacts on resources are expressed in qualitative terms or as a relative
change from current conditions.

6.1. PAST ACTIONS

The past actions considered are those that continue to have present impacts on affected
resources. Past actions are summarized below, and together these actions create the
conditions currently present in the Action Area.
•

Construction, maintenance and periodic reconstruction of the North and South Jetties
at the MCR by the Corps.

9 By definition, short-term impacts tend to dissipate over time and cease to contribute to the cumulative
impacts as the effects subside or become inconsequential.
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•
•
•
•
•
•

•
•
•
•
•

Historical military uses of the area.
Historical armoring of West and ESI shorelines in the 1930s.
Construction, maintenance and periodic reconstruction of pile dikes, levees, and
bridges in, over, or adjacent to the Columbia River.
Continued use, maintenance, and operation of multi-purpose dams in the Columbia
River and Willamette River basins.
Navigation facilities (including both commercial and recreational docks and marinas)
constructed and maintained by various ports along the Columbia River.
Corps’ annual maintenance dredging and placement activities in the MCR and the
establishment of dredged material placement sites in the MCR and lower Columbia
River estuary.
Recreational facilities established by federal, state, and local agencies.
Past recreation, tribal and commercial fishing interests.
Federal permits for aquatic and wetland impacts within the lower Columbia River,
lower Willamette Rivers, and tributaries.

Commercial and residential development that has occurred in the area.
Realignment of the Baker Bay West Navigation Channel into a naturally deep channel.

6.2. PRESENT AND FUTURE ACTIONS

Present actions include those projects that are currently being scoped, developed, planned, and
implemented within the next year.
•

•

•

•

•

•

•
•

Ongoing and future use of the area by recreational, commercial, and tribal vessels,
including fisheries.
Ongoing and future maintenance dredging of the MCR, LCR, Baker Bay West, and
Chinook FNCs, including use of designated in-water and (proposed) shoreline dredged
material placement sites in the MCR.

Ongoing and future maintenance dredging of the Columbia River FNC, including
designation and use of in-water, shoreline, and upland dredged material placement
sites as identified in the Corps’ Dredged Material Management Plan.
Maintenance of Columbia River pile dike system, specifically pile dike systems at West
and East Sand islands and upstream of Rice Island (which would also help protect Rice
Island from erosion).

Major maintenance and rehabilitation of the North and South Jetties and Jetty A,
scheduled for 2014 through 2020. Staging areas for these projects would be located on
Peacock Spit and Clatsop Spit.
Gradual reduction of the Caspian tern nesting site on ESI from 6 acres to 1 acre, and
creation or enhancement of nesting habitat at alternative regional locations. This work
is ongoing and is likely to continue until the target number of terns on ESI is achieved.
Baker Bay Eelgrass Restoration by the Lower Columbia River Estuary Partnership.
CREST-sponsored West Sand Island proposed salmonid habitat restoration action to
increase usable wetland habitat for migrating salmonids.

In addition to the above-mentioned current actions, the Corps is also undertaking actions that
would modify the terrain at ESI to control double-crested cormorant populations, which
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involves grading the terrain on the western portion of the island to allow for more frequent
inundation of the island and reduce the availability of nesting habitat. The cumulative impacts
of the terrain modification at ESI, together with the Corps’ proposed pile dike repairs at East
and West Sand islands and the repair of erosion at ESI described herein were modeled
together to determine how all projects combined would affect hydrology in the action area. The
model results are presented in the Corps’ Integrated Major Maintenance Report and
Environmental Assessment for the Sand Island Pile Dike System (Corps 2016). These impacts,
and the specific cumulative impacts of these specific projects together are addressed in the
following cumulative impacts analysis sections.
The Corps is currently developing a Dredged Material Management Plan (DMMP) for the
Columbia River that will ensure unimpeded maintenance of the 43-foot Coumbia River FNC
between the MCR and RM 105 at Vancouver, Washington. The Corps’ previous DMMP was
completed in 1998 and the Corps is re-evaluating the management plan to ensure there is
sufficient capacity accommodate the next 20 years of channel maintenance. As part of this
assessment, the Corps is preparing an Environmental Impact Statement (EIS) under NEPA to

analyze how management of the Columbia River FNC will affect the human environment and
fully evaluate a range of alternatives, including impacts in relation to past, present and future
actions within the area of interest.

While present and ongoing activities could continue for many years into the future, and which
could contribute to cumulative impacts, it is speculative to consider actions beyond what is
reasonably foreseeable. The reasonably foreseeable nature of future actions promotes a
forward-looking perspective, and the temporal boundary for this analysis has been established
for 20 years. This timeframe captures the impacts of future actions relevant to the Proposed
Action. During these future projects, the Corps, would work with other federal, state and local
resource agencies to adhere to conservation measures and permitting requirements.

6.3. CUMULATIVE IMPACTS SUMMARY

The cumulative impacts analysis considered the impacts of implementing the Proposed Action
against the No Action Alternative in association with past, present, and reasonably foreseeable
future actions by the Corps and other parties.

6.3.1. Navigation

Past actions by the Corps and others in the action area, such as establishment of the jetties and
pile dikes, establishment of the FNCs, and ongoing maintenance dredging of the channel have
all worked together to improve conditions for use by commercial and recreational vessels.
Past, present and future reasonably foreseeable actions, when combined with the effects of the
Proposed Action, would have a cumulative beneficial impact by maintaining the functionality of
FNCs and prevent movement of the north thalweg and the need for increased maintenance
dredging. As a result, these actions would support the Corps long term navigation mission and
stability of the navigation channels, which is advantageous from environmental and cost
savings perspectives.

6.3.2. Water Resources

Past activities in the MCR have significantly influenced the geomorphology and physiographic
features of the MCR area, resulting in changes to patterns of accretion and erosion, and
development has modified or contained the natural movement of water. While modeling
efforts to investigate the concurrent impacts of present and reasonably foreseeable future
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actions are currently ongoing, the general conclusion of the combined actions is increased
stability of ESI and the FNC. Note that the terrain modification action is not anticipated to
impact erosion along the shelf, nor adversely affect island stability and will be designed
accordingly. The final result would be a more stable geomorphic environment that would
maintain the navigation channel and provide habitat for fish and wildlife. Land-based
construction activities would be temporary in nature and would not result in long-term
significant impacts to hydrodynamics in the MCR. It is anticipated that changes to sediment
transport and geomorphology associated with the present and future projects would
equilibrate after the surrounding morphology adjusts to post-project circulation patterns.
When combined with the impacts of past, present, and future actions, including on-going
dredging and placement activities, Proposed Action would not result in significant or
permanent alterations to land use in the action area.

6.3.3. Water Quality

The identified past, present, and future reasonably foreseeable actions, when combined with
the Proposed Action, could temporarily increase water turbidity and suspended sediments
during dredging and placement activities. However, new development projects in the regional
would result in long-term increases in impervious surfaces and associated runoff into the
watershed. All present and future actions are required to adhere to local, state, and federal
surface and stormwater control regulations and BMPs, which are designed to limit negative
impacts to surface waters from both construction and ongoing operations. Any releases of
pollutants associated with the Proposed Action, as well as current, past, and future actions,
would be cumulative to releases from other sources, such as spills from vessels. Compliance of
present and future projects with these regulations, which are subject to change, would
minimize adverse cumulative impacts. No significant cumulative direct or indirect effects on
water quality are expected when the anticipated effects of Proposed Action are combined with
the effects of past, present, and future actions. Thus, cumulative effects on water quality under
the Proposed Action are likely to be de minimus in magnitude.

6.3.4. Sediment Quality

Sediments in the action area have been reworked extensively by natural processes within the
estuary, as well as by human activities, which have occurred at various upland and in-water
placement sites. Frequent use of in-water placement sites may temporarily alter the condition
of sediments in and around these areas, but placement activities do not generally impact
sediment quality. Additionally, vessel traffic, transport of materials on barges, and other
activities in the MCR has resulted in localized low-level contamination of sediments in this
area. Cumulative impacts of land-based construction activities from past, present and future
projects in combination with the Proposed Action are not expected to significantly impact
sediment quality. Thus, cumulative effects on sediment quality under the Proposed Action are
likely to be de minimus in magnitude.

6.3.5. Vegetation and Wetlands

Terrestrial vegetation in the action area has been altered by numerous past activities, including
military uses and dredge placement. In addition, the widespread establishment of many
invasive, non-native species alter the composition of native plant communities. The Proposed
Action, when combined with the effects from past, present and reasonably foreseeable future
projects would result in removal of vegetation at ESI for terrain modification, but would occur
in areas that have already been disturbed by previous actions. Following construction, areas
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would be planted or seeded with native species to minimize the spread of invasvies species
and limit the availability of nesting habitat for Caspian terns. Wetlands would be avoided
during construction activities under the Proposed Action and present and future projects. As a
result, the cumulative impacts to wetlands are not expected to be significant.

Eelgrass populations in Baker Bay have likely been dynamic over time in response to sediment
movement and past disturbances, including vessel traffic and construction of the pile dikes and
other structures. Eelgrass could also be more prevalent now than it was historically as a result
of decreased freshwater flows from the Columbia River (NOAA 2008). The cumulative impacts
to eelgrass beds from present and future projects may convert areas of bare sand to tidal
mudflat or mash areas, which may increase diversity of vegetation and soil complexity and
provide beneficial effects to shorebirds and long term benefits to juvenile salmonids. While the
proposed action would be designed to avoid eelgrass beds, unavoidable adverse impacts may
occur. These impacts would be cumulative to other small-scale impacts to eelgrass in the
region. When combined with past, present, and future actions, the cumulative impacts of this
action on aquatic vegetation would not be significant.

6.3.6. Fish and Wildlife, including Threatened and Endangered Species

The geographical boundary for this resource is the lower Columbia River estuary and MCR.
Past development within the Columbia River basin has resulted in losses of aquatic and
riparian habitats, which has caused adverse impacts to fish and wildlife resources. Most of the
losses were due to filling, hydrologic alterations (including channelization, diking and draining
of wetlands), and upland forestry practices to support development, industry and agriculture
uses. In-water biological resources have been impacted by commercial and recreational fishing
activities. These actions occurred in a regulatory landscape very different from what exists
today. Restoration projects in the Columbia River estuary are becoming more prevalent and
some projects are beginning to offset past actions that adversely affected wildlife.

Completion of present and reasonably foreseeable future projects have the potential to
cumulatively impact biological resources in the action area when combined with effects of the
Proposed Action. Direct impacts include the physical removal of habitat through dredging,
burial of habitat or conversion of a habitat. Indirect cumulative impacts to biological resources
are a result of temporary increases in turbidity, in-air noise and in-water noise. Dredging or
filling in areas could fragment shallow water habitat used for feeding, shelter and migration by
ESA-listed salmon and other aquatic species. However, many of the foreseeable projects are
already working with federal, state and local resource agencies to adhere to conservation
measures and BMPs and, developing mitigation plans to offset adverse impacts on biological
resources. Future land users are also required to comply with local land use and shoreline
plans and even more specific local area plans (i.e. the local comprehensive land use plans for
counties in Washington and Oregon which provide policies to guide management and planning
activities). Compliance with these plans and applicable BMPs and conservation measures
would minimize direct and indirect cumulative impacts to biological resources.
Terrestrial wildlife, including shorebirds, terns, and cormorants may be displaced by
construction activities under the Proposed Action coupled with present and future activities in
the MCR. The Proposed Action would have an adverse effect on wildlife, but with
implementation of minimization measures and compliance with regulations, it would not
substantially contribute to past and future adverse cumulative impacts on wildlife. Table 13
illustrates the avian impacts that may result from the cumulative actions planned to take place
in the action area as well as what measures would be taken to minimize those impacts.
However, a reduced double-crested cormorant colony and terrain modification at ESI may
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indirectly support passive restoration of aquatic vegetation, including hydric soils and wetland
habitats. Additionally, current projects could convert bare sands to tidal mudflats or mash
areas, which may increase diversity of vegetation and soil complexity, providing indirect
beneficial effects to shorebirds and long term benefits to juvenile salmonids.

Table 13: Current and future activities in the Action Area that are anticipated to result in
cumulative effects to bird species
Proposed
Projects

Type of Adverse Wildlife
Impact

Impact Minimization Effort
•
•

•
Sand Island Pile
Dike Repairs

ESI Terrain
Modification

ESI Erosion
Control
Ongoing
Cormorant
Hazing and
Dissuasion
Actions

Ongoing
MCR/CR FNC
Maintenance
Activities
MCR Jetty
Repairs

•
•
•

•
•

•

Displacement during landbased staging and
construction
Egg/Nest take
Mating/Nesting disruption
Noise disturbance from
pile driving and large
construction equipment

Shorebird displacement
during construction
Staging displacement
during nesting season
Land/shore-based
construction activity
disturbance.

•
•
•
•
•

•
•
•
•
•
•

•
•
•

•

•
•
•
•

Non-target shorebird
displacement/harassment.
Vessel noise
Shoreline/upland
placement activities
Rock placement
displacement
Pile driving noise

•
•
•
•
•
•

Pre-construction hazing for nest building
prevention.
Pre-nesting season silt fencing in land-based
construction areas.
September-October Work Window for landbased construction.
Fencing off construction area.
Work area footprint minimization (marking
work boundaries).
Soft start pile driving.
Use vibratory hammer rather than impact
hammer as much as possible (pile driving
work window at the MCR is May 1 –
September 30).

November 15 – February 15 Work Window.
Limit work area to western side of the island.
Minimize construction area footprint.
Fencing off construction areas.
Pre-construction hazing to prevent nesting in
target areas.
Do not delay erosion control action in order
to minimize the extent of sediment
placement needed i.e., minimize construction
footprint.
Fencing off construction area.
Pre-construction hazing to prevent nesting in
target areas.
Limit hazing/dissuasion area to only
cormorant nesting habitat.
Limit hazing/dissuasion/culling/oiling to
breeding and nesting season.
Remove related trash and used debris after
seasonal actions are completed.

Limit activity to NOAA Fisheries/State work
windows.
Mark placement boundaries to preserve
wetlands and shorebird habitat.

Abide by construction work windows (May 1
– September 30).
No activities below OHW Feb 15 - May 1
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Though Table 13 illustrates the type of adverse impacts that could result from the various
concurrent projects planned for the action area, not all effects are adverse. The terrain
modification project may mitigate, to some degree, adverse impacts on wildlife by facilitating
the conversion of bare sand to mudflats and marshland areas which would improve habitat for
shorebirds and for salmonid species. ESI provides suitable habitat for multiple large colonies of
nesting seabirds. In addition, West Sand Island is likely to be used as a dredge material
placement area in the future, as it has been in the past. The Proposed Action, in combination
with other projects in the MCR, would serve to stabilize ESI and thus would support shallowwater habitat in the vicinity of ESI through the beneficial use of dredged materials and stabilize
upland habitats use by nesting seabirds. The magnitude and duration of disruption associated
with construction at ESI is expected to be minimal.
Based on the information presented above, cumulative effects associated with the activities of
the Proposed Action in association with past, present, and reasonably foreseeable future
actions by the Corps and other parties in and near the Columbia River estuary are likely to be
negligible for fish and aquatic resources.

6.3.7. Air Quality and Noise Pollution

Emissions associated with construction activities would be cumulative to other emissions in
the area during the period when the work is being constructed. These include emissions from
dredges and other vessels, personal and other vehicles, the Astoria Regional and Port of Ilwaco
airports, and other emission sources in the communities in the vicinity. Given the short-term
nature of construction activities, they would not contribute to long-term cumulative effects to
air quality. Greenhouse gas emissions associated with the proposed action would be
cumulative to other emissions of greenhouse gases, which have been increasing rapidly
worldwide as a result of human activities. Greenhouse gases are thought to contribute to
climate change. In 2013, total U.S. greenhouse gas emissions were 6,673 million metric tons of
CO2 equivalents (U.S. EPA 2015). The proposed activities combined with future actions in the
action area would contribute a negligible fraction of this amount.
Impacts of noise from the Proposed Action would be cumulative to other sources of noise in
the area, including automobile and vessel traffic, dredging noise, airport traffic, and any other
construction activities that may occur within the general vicinity of the action area. Given the
short-term nature of the proposed construction activities, they would not contribute to longterm cumulative noise effects.

6.3.8. Cultural Resources

Because of the dynamic nature of the coastal environment, many archaeological resources in
the action area have likely been covered or lost as a result of sediment deposition and periodic
submersion by water. Further inland, past development has likely altered or covered cultural
sites, as archaeological sites have been located in the area. The planned terrain modification
and proposed erosion repair activities on ESI may adversely affect two recorded historic
properties; the basal rock armor, as the result of removal of rock; and the World War II
observation tower, as a result of increased tidal inundation. These effects combined with those
of the pile dike repairs would not add substantial adverse impacts on the cultural environment
because the proposed pile dike repair actions occur predominantly in previously disturbed
areas. Therefore, they are unlikely to contribute to cumulative effects to cultural resources.
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6.3.9. Socio-Economic
Cumulative impacts on the socio-economic environment are expected when the anticipated
effects of the proposed action are combined with the effects of past, present, and future actions.
Overall, the cumulative impacts are expected to benefit socioeconomic resources in the region
by providing reliable navigational access within the Columbia River. The Corps estimates the
Columbia River FNC currently supports a 30 billion dollar import/export industry,
transporting approximately 55 million metric tons of goods. Growth in the volume of export
bulk within the Pacific Northwest is expected to increase at a rate of 5.2% through 2030. 10
Reliable access would allow existing maritime commerce to continue and would continue to
support growth of new or improved facilities to expand the maritime industry in the region.
The current regulatory framework ensures compliance of future development with applicable
laws and implemented conservation measures would minimize direct and indirect cumulative
impacts to natural and cultural resources while supporting a robust import/export industry.

The economic benefits associated with the proposed construction activities from the Proposed
Action in combination with present and future projects would be additive to the benefits
associated with other construction projects that may be occurring elsewhere in the region.
However, even at a cumulative level, these benefits would likely be small, and given the shortterm nature of construction associated with the proposed action would be unlikely to have
long-term impacts on the local economy. Tourism and recreation would continue to be a
particularly important component of the local economy, and the Proposed Action would be
unlikely to contribute to these sources of revenue in the long-term. Similarly, because the
proposed activities at ESI and the NHNS site would not have to potential to disproportionately
impact minority or low-income populations, cumulative disproportionate effects to these
populations are not anticipated.

The proposed construction and placement activities would be additive to other actions to
improve conditions for recreational and commercial vessels, but would be unable to offset
adverse impacts to water-based recreation associated with climatic conditions. Adverse
cumulative impacts from past, present and reasonably foreseeable future projects in
combination with the Proposed Action would be minimized through BMPs, conservation
measures, and federal and state requirements to avoid, minimize and mitigate measurable
impacts. Required regulatory reviews also results in coordination between many of the
resource agencies and between those agencies proposing action(s). Consequently, no
significant cumulative direct or indirect effects on the socioeconomic environment are
expected when the anticipated effects of proposed action are combined with the effects of past,
present, and future actions and the cumulative effects from the Proposed Action are likely to be
de minimus in magnitude.

6.3.10.

Human Health and Safety

Human health and safety in the action area has been influenced by the condition of the FNC,
and by hazards associated with crossing the Columbia River bar under dangerous conditions.
As discussed in Chapters 4 and 5, hidden shoals and pile dikes have been identified as danger
areas by the U.S. Coast Guard. However, construction and repair activities associated with
present and future projects in combination with the Proposed Action would improve
conditions for navigation through the river channel, although sea level rise and storm intensity
10 www.wsdot.wa.gov/NR/rdonlyres/E1743FB8-9376-4A4C-831614283E42A5F7/0/PNW2011PortRailForecastFinalReport.pdf
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are additional factors influencing safety. Restrictions by the U.S. Coast Guard have helped
minimize the risk of boating accidents by making boaters aware of unsafe conditions, and are
likely the biggest factor currently affecting human health and safety in the action area vicinity.
However, the cumulative effects to human health and safety under the Proposed Action in
combination with past, present and future projects are likely to be de minimus in magnitude.

7.

OTHER APPLICABLE LAWS

The following laws apply to operation and maintenance activities at Corps civil works projects,
associated lands, and outgrants, and are related to environmental and natural resources. A
discussion of the Corps’ compliance with each follows.

7.1. NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) OF 1969

Under NEPA, federal agencies are required to analyze how their actions will affect the human
environment and consider alternatives to the proposed action. Environmental considerations
are fully integrated into the Corps’ decision-making process.

This Environmental Assessment (EA) contains a full analysis of effects to resources of
concern in the Action Area; this document satisfies the requirements of NEPA, as amended
(42 U.S.C. §§ 4321 et seq.).

7.2. THE ARCHAEOLOGICAL RESOURCES PROTECTION ACT

This Act establishes criminal penalties for individuals who excavate or remove archaeological
resources from public lands without a permit. In the event that there is discovery of any
archaeological resources, activity will cease in the immediate area of discovery, and Portland
District staff archaeologists will be informed. District archaeologists will then initiate
consultation with the State Historic Preservation Office and associated tribes in accordance
with NHPA and/or the provisions of the ARPA and/or the NAGPRA.
The proposed action is in compliance with this Act.

7.3. BALD AND GOLDEN EAGLE PROTECTION ACT OF 1940
This Act provides for the protection of bald and golden eagles by prohibiting the taking,
possession, and commerce of such birds, except under certain specified conditions. Projects
involving forestry practices, use of aircraft (or other motorized equipment), blasting and other
work may result in loud or intermittent noises if they occur within 1000-feet of an active or
alternate nest time during the breeding season (January 1 through August 15) and could
disrupt breeding activity.

The Proposed Action at ESI would occur after the breeding season for bald eagles and
would therefore not disturb nesting or breeding bald or golden eagles. The Proposed
Action at the North Head site would not occur within range of an active or alternative eagle
nest. As a result, the Proposed Action is in compliance with the Bald and Golden Eagle
Protection Act.

7.4. CLEAN AIR ACT (CAA) OF 1970

This Act established a comprehensive program to preserve, protect and enhance air quality
throughout the United States based on permitting of stationary sources of air pollution
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emissions, restricting the emission of toxic substances from stationary and mobile sources and
establishing national air quality standards. Title IV of the Act includes provisions for complying
with noise pollution standards. All federal actions resulting in the emission of air pollutants
must comply with all federal, state, interstate and local requirements for control and
abatement of air pollution in the same manner and extent as any non-governmental entity,
unless the activity is explicitly exempted by the U.S. Environmental Protection Agency (EPA).
Sections 108 and 109–These sections govern the establishment, review and revision, as
appropriate, of NAAQS to provide protection for the nation’s public health and the
environment. The NAAQS are health standards set for six criteria pollutants: carbon monoxide,
lead, nitrogen dioxide, 8-hour ozone, particulate matter (PM-10) and (PM-2.5), and sulfur
dioxide. The EPA sets these standards and maintains a list of areas/counties that have
exceeded these health standards and are considered “non-attainment” areas. Corps activities
resulting in a discharge of criteria pollutants must conform to NAAQS and State
Implementation Plans (SIP), unless the activity is explicitly exempted by EPA regulations.

Sections 112 –This Section requires EPA to regulate emissions of hazardous air pollutants (also
referred to as toxic air pollutants) from a published list of industrial sources referred to as
"source categories." Lead is considered a toxic air pollutant for which industrial facility
emissions are regulated. This Act also required establishment of National Emission Standards
for Hazardous Air Pollutants for Asbestos found in 40 C.F.R. Part 61, Subpart M and established
work practices to minimize the release of asbestos fibers during activities involving the
processing, handling, and placement of asbestos and asbestos-containing material when a
building is being demolished or renovated.
Sections 118 – (42 U.S.C. § 7418) This section specifies that each department, agency, and
instrumentality of the executive, legislative, and judicial branches of the Federal Government
(1) having jurisdiction over any property or facility or (2) engaged in any activity resulting, or
which may result, in the discharge of air pollutants, shall be subject to, and comply with, all
federal, state, interstate, and local requirements respecting the control and abatement of air
pollution in the same manner, and to the same extent as any non-governmental entity.

The Proposed Action will not occur in an EPA designated “non-attainment area,”
conformity to a SIP is not required. Furthermore, all equipment used during construction
would be required to meet EPA emission standards and will not general emissions that
violate NAAQS. The Proposed Action would have short-term intermittent reduction in air
quality during construction from the use of heavy equipment. Shoreline placement
activities at ESI are expected to occur 24 hours a day for a duration of two to four weeks in
the fall.

There would also be short-term intermittent increase of noise levels from the operation of
construction equipment. However, noise impacts would be minor and temporary in nature
and would immediately return back to background levels at the completion of the
proposed action.
Based upon the assessments described in Chapters 4 and 5, the Proposed Action is in
compliance with this Act.

7.5. CLEAN WATER ACT (CWA) OF 1972

This Act established the basic structure for regulating discharges of pollutants into the waters
of the United States and regulating quality standards for surface waters. The basis of the CWA
was enacted in 1948 and was called the Federal Water Pollution Control Act, but the Act was
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significantly reorganized and expanded in 1972. "Clean Water Act" became the Act's common
name with amendments in 1977. The CWA made it unlawful to discharge any pollutant into
navigable waters, unless a permit was obtained.

Section 401 – Section 401(a)(1) requires from the state that a discharge to waters of the U.S. in
that state will not violate the states’ water quality standards. The EPA retains jurisdiction in
limited cases. The Corps seeks a state Water Quality Certification per 33 Code of Federal
Regulations (CFR) 336.1 (a)(1) when its activities result in a discharge.

Section 402 – Section 402(a)(1) authorizes the EPA, or states in which the EPA has delegated
such authority, to issue permits for the discharge of pollutants under the National Pollutant
Discharge Elimination System program for all land disturbances over an acre in size. Regulated
categories of discharges generally include point-source discharges and stormwater runoff.
Permit conditions are usually required to ensure compliance with all applicable effluent and
water quality standards.
Section 404 – This Section authorizes the Secretary of the Army to permit the discharge of
dredged or fill material into waters of the United States at specified placement sites based on
section 404(b)(1) guidelines. While the Corps is not subject to this authorization, it complies
with all applicable legal requirements including application of section 404(b)(1) guidelines.

Operations and maintenance dredging and the placement of dredged materials at existing
placement sites in the MCR and LCR is currently covered by Washington Department of
Ecology (DOE) WQC Order #9754 and Oregon Department of Environmental Quality (DEQ)
WQC File Number NWPOD-CRA-F06-001. The Corps submitted a Joint Aquatic Resources
Permit Application to Washington DOE in November 2017 and a Joint Permit Application
to Oregon DEQ in January 2018 to expand the existing network of placement sites to
include ESI and the NHNS sites. The Corps is awaiting a response from both agencies to
update the WQCs for the Proposed Action.

Alternatives to the placement sites/placement activities analyzed in this EA were
considered; however, under all alternatives discharge of fill material into the ocean, the
flowlane, onto beaches, onto upland sites, or into sumps, would still be necessary. Because
the current network of dredge placement sites are nearing capacity, and after taking into
account cost, existing technology, and logistics, the Corps determined the sites and
placement activities chosen as the Proposed Action are the most appropriate for meeting
the needs of the dredge program while minimizing adverse impacts on water quality. There
are no wetlands that would be impacted by in-water placement at the North Head site.
While there are wetlands at ESI, only shoreline placement activities would occur at this
location and all shore activities would be coordinated to avoid wetlands. Therefore, the
Proposed Action is in compliance with the 404(b)(1) guidelines.

7.6. COASTAL ZONE MANAGEMENT ACT (CZMA) OF 1972

This Act encourages coastal states to develop and implement coastal zone management plans
that are consistent with national policies to preserve, protect, develop and where possible,
restore or enhance coastal zone resources. Section 307 of the CZMA requires that any federal
action occurring in or outside of Washington or Oregon's coastal zone which affects coastal
land or water uses or natural resources must be consistent with the Washington Coastal Zone
Management Program and the Oregon Coastal Management Program.
The area at ESI occurs in the Oregon coastal zone and the NHNS site occurs in the
Washington coastal zone. The Corps submitted a request for a CZMA consistency
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determination to Washington DOE in December 2017and the Oregon Department of Land
Conservation and Development in January 2017. The Corps has determined actions
analyzed within this EA are consistent with the each state’s CZM programs to the maximum
extent practicable. The Corps is awaiting a response from both agencies. If no response is
received within 60-days of receipt, the action agency presumes the states concur with the
agency’s consistency determination.

7.7. ENDANGERED SPECIES ACT OF 1973

The Endangered Species Act (ESA) (16 U.S.C. §§ 1531 et seq.) was enacted to protect and
conserve endangered and threatened species and their critical habitat. Congress passed the
ESA to ensure activities authorized, funded, or carried out by federal agencies are not likely to
jeopardize the continued existence of any listed species or result in adverse impacts to
designated critical habitat of a listed species. The USFWS and NOAA Fisheries share
responsibility for the administration of ESA listed species.

The Corps is currently in consultation with the USFWS and NOAA Fisheries, as required
under Section 7 of the Endangered Species Act, for the Proposed Action. The Corps
prepared a Biological Assessment (BA) that evaluates likely impacts to listed species and
critical habitats and determined effects of the Proposed Action May Affect, and are Likely to
Adversely Affect listed species or critical habitat under the jurisdiction of NOAA Fisheries
and effects of the the Proposed Action May Affect, but are Not Likely to Adversely Affect
species or critical habitat under the jurisdiction of USFWS.

7.8. FISH AND WILDLIFE COORDINATION ACT (FWCA) OF 1958

This Act directs federal agencies to prevent the loss and damage to fish and wildlife resources;
specifically, wildlife resources shall be given equal consideration in light of water-resource
development programs. Consultation with the USFWS is required when activities result in the
control of, diversion or modification to any natural habitat or associated water body, altering
habitat quality and/or quantity for fish and wildlife. For the Corps, all coordination under this
Act is carried out in accordance with the 2003 Agreement between the U.S. Fish & Wildlife
Service and the U.S. Army Corps of Engineers for Conducting Fish and Wildlife Coordination
Act Activities.

The Proposed Action will not modify any new natural habitats or water bodies, and there
will be no negative effect to fish and wildlife habitat. Therefore, the Act does not apply and
no further coordination with USFWS or NOAA Fisheries is necessary. Additionally,
coordination with USFWS for the continued operation and maintenance of the MCR FNC
was completed in 2012. The Proposed Action analyzed in this EA would not result in effects
that were not previously analyzed in the 2012 coordination.

7.9. MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT OF
1976

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) (U.S.C. 1801 et seq.)
is designed to actively conserve and manage fishery resources found off the coasts of the
United States to support international fishery agreements for the conservation and
management of highly migratory species. The MSA established procedures designed to
identify, conserve and enhance Essential Fish Habitat (EFH) for fisheries regulated under a
federal fisheries management plan. EFH is defined as “…those waters and substrate necessary
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to fish for spawning, breeding, feeding, or growth to maturity.” Federal agencies must consult
with the NOAA Fisheries on all proposed actions authorized, funded or carried out by the
agency which may adversely affect EFH.

The Corps prepared an EFH assessment as part of the BA submitted to NOAA Fisheries for
Section 7 consultation under the ESA. Consultation is expected to be completed in early
2018, the results of which will be provided herein.

7.10. MARINE MAMMAL PROTECTION ACT (MMPA) OF 1972

This Act established a federal responsibility to conserve marine mammals within waters of the
United States. With certain specified exceptions, the Act establishes a moratorium on the
taking and importation of marine mammals.

Marine mammals (or their parts) could potentially occur in the action area. It is possible
that the Proposed Action could disturb pinnipeds during construction at ESI or from the
movement of dredges and placement activities at both ESI and the NHNS site. However, it is
unlikely the effects would rise to the level of harm or harassment. If NOAA Fisheries
determines an incidental harassment statement is required for pile removal activity or any
other part of the construction elements, the Corps or its contractor would obtain the
appropriate harassment authorization prior to initiating construction.

7.11. MARINE PROTECTION, RESEARCH AND SANCTUARIES ACT (MPRSA) OF
1972

This Act, also known as the Ocean Dumping Act, prohibits the dumping of materials into the
ocean that would degrade or endanger human health or the marine environment.

As part of the overall, ongoing MCR dredging program, dredged material may be placed
into the designated placement sites; however, the Proposed Action would not include
ocean placement of dredged material; and would not endanger human health or the marine
environment, therefore, this act is not applicable to this analysis.

7.12. MIGRATORY BIRD TREATY ACT (MBTA) OF 1918

This Act makes it unlawful to pursue, hunt, take, capture, or kill; attempt to take, capture or
kill; possess, offer to or sell, barter, purchase, deliver or cause to be shipped, exported,
imported, transported, carried or received any migratory bird, part, nest, egg or product,
manufactured or not. Under the MBTA, migratory birds include all birds native to the United
States and the Act pertains to any time of the year, not just during migration.

The Proposed Action could displace birds by causing flushing, altering flight patterns, or
cause other behavioral changes; however, it is not expected that effects would rise to the
level of “taking” any migratory bird. Activities at ESI would be timed to occur as late in the
breeding season as practicable, reducing the potential to adverse impacts migratory birds
to the greatest extent feasible. The Corps is coordinating with the USFWS, and will continue
to coordinate, initiating construction activities at ESI to minimize impacts to nearby
nesting seabirds (Caspian terns and double-crested cormorants).

7.13. NATIVE AMERICAN GRAVES PROTECTION AND REPATRIATION ACT

This Act provides for the protection of Native American and Native Hawaiian human remains
and cultural items. It establishes requirements for the disposition of Native American human
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remains and sacred or cultural objects found on federal lands. The Act also provides for the
protection, inventory, and repatriation of Native American human remains and cultural items
(funerary objects, sacred objects, and objects of cultural patrimony).

In the unlikely event that human remains, archaeological deposits or cultural items are
discovered during work activities associated with the proposed undertaking, all work must
cease in the immediate area of the discovery and a Portland District archaeologist must be
notified immediately. The Corps will comply with procedures outlined in 36 C.F.R. § 800.13,
the current version of the Portland District Inadvertent Discovery Plan and provisions of
NAGPRA as applicable.

7.14. NATIONAL HISTORIC PRESERVATION ACT OF 1966

This Act is designed to protect and conserve cultural resources and ensure that development
does not harm or degrade them. Section 106 of the National Historic Preservation Act (NHPA)
requires all Federal agencies to consider the potential effects of their projects and
undertakings on historic properties eligible for or currently listed on the National Register of
Historic Places (National Register): www.cr.nps.gov/nr/. Historic properties are archaeological
sites or historic structures or the remnants of sites or structures. To determine the potential
effect of the proposed action on known or unknown historic properties the nature of the
proposed activity and its effect on the landscape is evaluated, the likelihood that historic
properties are present within a action area is assessed, an assessment is made as to whether
the ground is disturbed by previous land use activities and the extent of the disturbance, and
there is a review of listings of known archeological or historic site locations, including site data
bases and areas previously surveyed or listings of sites on the National Register.
In compliance with the NHPA and its implementing regulations, the Corps initiated
consultations regarding the proposed action with SHPO, DAHP, the Confederated Tribes of
the Grand Ronde Community of Oregon, Confederated Tribes of the Siletz Indians and
Cowlitz Indian Tribe on November 20, 2017. The intent of consultation is to (a) describe
the purpose and nature of the proposed undertaking, (b) provide background on the
proposed action and cultural resources known to be located within or near the action area
of potential effect (APE), and (c) seek comments and concurrence on the proposed
undertaking and APE determination. Subsequent consultations taking place in December
2017 are being conducted to (a) further describe the proposed actions, (b) describe the
Corps’ efforts and methodologies to identify, evaluate and, where necessary, avoid cultural
resources that may be located within or near the APE, (c) provide findings of background
research, archival research and field investigations within the APE, (d) provide
determinations of effect, (e) describe the Corps’ recommendations on how to proceed
including plans for averting any potential adverse effects to NRHP-eligible historic
properties and contributing components within the APE, and (f) seek further comments
and concurrence on the undertaking, the Corps’ assessments and findings, determinations
of effect and implementation plans.

To date, no comments have been received from SHPO, DAHP and the Tribes regarding this
undertaking. However, prior discussions and consultations with the Tribes regarding
similar work within the ESI APE suggest there will likely be no Tribal concerns with the
planned work or cultural assessment strategies. Formal and informal consultations
regarding the proposed work, APE determination, assessment findings, determinations of
effect and recommendations for protection and/or mitigation of effects to historic
properties are continuing with SHPO, DAHP and the Tribes.
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The Corps anticipates completion of consultations regarding the cultural findings,
determinations of effect and recommendations by March 15, 2017. The Corps has
preliminarily determined that the proposed action will have no adverse effect to the
eligibility of historic properties located within the APE. The Corps is seeking further
consultation with SHPO, DAHP and the Tribes to determine and achieve concurrence on
appropriate measures to identify, avoid, reduce or mitigate any expected or inadvertent
effects of the planned actions on cultural resources.

7.15. WILD AND SCENIC RIVERS ACT (WSRA) OF 1968

This Act applies only to rivers designated by Congress as wild and scenic in order to safeguard
the special character of these rivers. Under this Act, federal agencies may not assist the
construction of a water resources project that would have a direct and adverse effect on the
free-flowing, scenic, and natural values of a federally designated wild or scenic river.
The Proposed Action will not occur within, or near, a designated Wild and Scenic River.
Therefore, this Act is not applicable to the Proposed Action.

7.16. EXECUTIVE ORDER 11593, PROTECTION AND ENHANCEMENT OF THE
CULTURAL ENVIRONMENT

This order advises federal agencies to provide leadership in preserving, restoring and
maintaining the historic and cultural environment of the Nation. Agencies are directed to
administer the cultural properties in a spirit of stewardship and trusteeship for future
generations, initiating measures such that federally owned and non-federally owned sites,
structures and objects of historical, architectural or archaeological significance are preserved,
restored and maintained for the inspiration and benefit of the people. In addition, agencies are
ordered to consult with the Advisory Council on Historic Preservation to assure that federal
plans and programs contribute to the preservation and enhancement of non-federally owned
sites, structures, and objects of historical, architectural or archaeological significance.
The Proposed Action is not expected to result in the degradation of any historic or cultural
environment, either federally owned or non-federally owned. The Corps is implementing
procedures, in consultation with SHPO, DAHP and affected Tribes, to mitigate for adverse
impacts from the Proposed Action.

7.17. EXECUTIVE ORDER 11988, FLOODPLAIN MANAGEMENT

This order requires federal agencies to evaluate the potential effects of proposed activities on
floodplains and avoid possible long- and short-term adverse impacts associated with the
occupancy and modification of floodplains, and to avoid direct and indirect support of
floodplain development wherever there is a practicable alternative. Federal agencies are
directed to develop alternatives to floodplain activities, where practicable, and identify what
impacts (beneficial and/or adverse) due to the action.
The Proposed Action will not result in a modification to the current floodplain conditions
and will not further encourage development of the floodplain. Therefore, the Proposed
Action is in compliance with this order.
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7.18. EXECUTIVE ORDER 11990, PROTECTION OF WETLANDS
The purpose of this order is to minimize the destruction, loss or degradation of wetlands and
to preserve and enhance the natural and beneficial values of wetlands. In planning their
actions, federal agencies are required to consider alternatives to wetland sites and limit
potential damage if an activity affecting a wetland cannot be avoided.
The Proposed Action would not impact wetlands as discussed in Section 5.5 of this
document. Consequently, the Proposed Action is in compliance with this order.

7.19. EXECUTIVE ORDER 13175, CONSULTATION AND COORDINATION WITH
INDIAN TRIBAL GOVERNMENTS, NOVEMBER 6, 2000
This order requires federal agencies to formulate “an accountable process to ensure meaningful
and timely input by tribal officials in the development of regulatory policies that have tribal
implications.” This consultation is meant to work towards a mutual consensus and is intended to
begin at the earliest planning stages, before decisions are made and actions are taken.
Government-to-government coordination for cultural and natural resources was
coordinated via letter correspondence on January 2, 2018, with the Cowlitz Indian Tribe,
the Confederated Tribes of Grand Ronde, and the Confederated Tribes of Siletz Indians of
Oregon. No response has been received to date.

7.20. EXECUTIVE ORDER 13186, MIGRATORY BIRDS

This order further strengthens the Migratory Bird Treaty Act, the Bald and Golden Eagle
Protection Act, the FWCA, the ESA, and NEPA. Federal agencies taking actions that will result in
any “take” (intentional or otherwise) of a migratory bird are required to develop a
Memorandum of Understanding with USFWS to promote the conservation of migratory bird
populations and resources.
Activities related to dissuasion of nesting seabirds at ESI have been coordinated with
USFWS. There is no anticipated take of any migratory birds resulting from the proposed
activities; therefore, the actions are in compliance with this Order.

7.21. EXECUTIVE ORDER 13514, FEDERAL LEADERSHIP IN ENVIRONMENTAL,
ENERGY, AND ECONOMIC PERFORMANCE

This order requires federal agencies to increase energy efficiency; measure, report, and reduce
greenhouse gas emissions from direct and indirect activities; conserve and protect water
resources through efficiency, reuse, and stormwater management; eliminate waste, recycle,
and prevent pollution; leverage agency acquisitions to foster markets for sustainable
technologies and environmentally preferable materials, products, and services; design,
construct, maintain, and operate high performance sustainable buildings in sustainable
locations; strengthen the vitality and livability of the communities in which federal facilities are
located; and inform federal employees and involve them in the achievement of these goals.
The Proposed Action will have no impact on over-all energy efficiency, greenhouse gas
emissions, water resources, and the livability of the community. Therefore, this proposed
action is in compliance with this order.
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8. COORDINATION AND DISTRIBUTION
Public concerns would inform the Corps’ determination of whether or not an environmental
impact statement (EIS) is necessary for the Proposed Action. If it is determined that an EIS is
not required, the draft FONSI would be finalized and signed, concluding the NEPA process.

This draft EA is being issued for a 30-day public review and comment period, beginning on
January 25, 2018 (www.nwp.usace.army.mil/Media/Announcements.aspx). Comments are
requested from all members of the public, federal and state agencies, interested Tribes and
other interested parties. A public notice was sent to interested parties, including the following:
Federal Agencies
• National Marine Fisheries Service
• U.S. Coast Guard
• U.S. Environmental Protection Agency
• U.S. Fish and Wildlife Service
Tribes
• Confederated Tribes of the Grand Ronde
• Confederated Tribes of Siletz Indians
• Confederated Tribes of the Warm Springs
• Cowlitz Indian Tribe
• Confederated Tribes of the Umatilla Indian Reservation
• Nez Perce Tribe
• Confederated Tribes of the Yakama Nation
Oregon
• Clatsop County, Oregon
• Cities of Astoria and Warrenton
• Oregon State Historic Preservation Office
• Oregon Department of Environmental Quality
• Oregon Department of Fish and Wildlife
• Oregon Department of Land Conservation and Development
• Oregon Department of Parks and Recreation
• Oregon Department of State Lands
• State of Oregon, Governor’s Office
Washington
• Pacific County, Washington
• Cities of Chinook and Ilwaco
• Washington Department of Ecology
• Washington Department of Fish and Wildlife
• Washington Department of Natural Resources
• Washington State Historic Preservation Office (Washington Department of
Archaeology and Historic Preservation)
• State of Washington Governor’s Office
Non-governmental Entities
•
•

American Rivers
Columbia River Bar Pilots Columbia River Business Alliance
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Columbia River Channel Coalition
Columbia River Estuary Study Taskforce
Columbia River Crab Fishermen’s Association
Columbia River Fishermen’s Protective Union
Columbia River Inter-Tribal Fish Commission
Lower Columbia River Estuary Partnership
Lower Columbia Ports Coalition
Northwest Environmental Advocates
Oregon State University
Oregon Natural Resources Council
Oregon Charter Boat Association
Oregon Sea Grant
Oregon Coastal Management Program
Pacific States Marine Fish Commission
Pacific Northwest Waterways Association
Portland Audubon Society
Salmon for All
Save Our Wild Salmon
Washington Public Ports Association
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