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INTRODUCTION

The U.S. Army Corps of Engineers (Corps) prepared and is submitting this Biological
Assessment (BA) to the National Marine Fisheries Service (NMFS) in compliance with the
requirements of Section 7(c) of the Endangered Species Act of 1973, as amended. This BA
evaluates effects to species listed on the Endangered Species Act (ESA) and their designated and
proposed critical habitat, as well as an Essential Fish Habitat (EFH) analysis, in accordance with
the Magnuson-Stevens Fishery Conservation and Management Act (MSA) for the Major
Rehabilitation of the Jetty System at the mouth of the Columbia River (MCR). Federally listed
marine and anadromous fish, mammal, and turtle species are present in the vicinity of the
proposed action, as well as EFH species including five coastal pelagic species, numerous Pacific
Coast groundfish species, and coho and Chinook salmon. The Corps also requests a Conference
Opinion regarding effects to proposed critical habitat for leatherback turtles. Additionally, prior
to construction activities, an incidental harassment authorization (IHA) for marine mammals at
the South Jetty will be obtained. The Corps did not request a species list from NMFS. The
Corps maintains this jetty system and navigational channels as appropriate based on necessity
and appropriations. The Corps is currently proposing major repair and rehabilitation for the
North Jetty, South Jetty, and Jetty A located at the MCR (Figure 1).

Figure 1. Location of the Jetty System at the MCR
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PROJECT AUTHORITY

For the authorization for the actual construction of the MCR jetties, the present navigation
channel and configuration of the inlet at the mouth of the Columbia River are the result of
continuous improvement and maintenance efforts have been undertaken by the Corps Portland
District since 1885. Congress has authorized the improvement of the MCR for navigation
through the following legislation. Senate Executive Document 13, 47" Congress, 2" Session (5
July 1884) authorized the Corps to construct the South Jetty (first 4.5 miles) for the purpose of
attaining a 30-foot channel across the bar at the MCR. House Document 94, 56" Congress, 1%
Session (3 March 1905) authorized the Corps to extend the South Jetty (to 6.62 miles) and
construct a North Jetty (2.35 miles long) for the purpose of attaining a 40-foot channel (0.5 mile
wide) across the bar at the MCR. House Document 249, 83" Congress, 2™ Session (3
September 1954) authorized a bar channel of 48 feet in depth and a spur jetty ("B") on the north
shore of the inlet. Funds for Jetty "B" construction were not appropriated. Public Law 98-63 (30
July 1983) authorized the deepening of the northern most 2,000 feet of the MCR channel to a
depth of 55 feet below mean lower low water (MLLW). The MCR federal navigation project
was originally authorized (in 1884) before formulation of local sponsor cost sharing agreements;
therefore, all navigation maintenance and improvements at MCR are borne by the Federal
Government.

The authority for maintenance of the MCR jetties comes from the original authority for
construction of the project and then with Corps’ policies for the operations, maintenance, and
management of a Corps’ project (Chapter 11 of EP 1165-2-1). For navigation, completed
projects like the MCR have established that operations and maintenance (O&M) is solely a
federal responsibility to be accomplished at federal cost.

When maintaining a Corps’ project, there is regular O&M, major maintenance, and major
rehabilitation. Major rehabilitation consists of either one or both of two mutually exclusive
categories, reliability or efficiency improvements.

e Reliability. Rehabilitation of a major project feature that consists of structural work on a
Corps operated and maintained facility to improve reliability of an existing structure, the
result of which will be a deferral of capital expenditures to replace the structure.
Rehabilitation will be considered as an alternative when it can significantly extend the
physical life of the feature (such as a jetty) and can be economically justified by a
benefit/cost relationship. Each year the budget EC delineates the dollar limits and
construction seasons (usually two construction seasons).

e Efficiency Improvements. This category will enhance operational efficiency of major
project components. Operational efficiency will increase outputs beyond the original
project design.

Thus, the authority for maintenance of the MCR jetties comes from the authorization documents
for the project and/or the authority to operate and maintain the structures.



CONSULTATION HISTORY

As the project’s preferred alternative has evolved, the Corps has been coordinating with NMFS
since 2005. On November 5, 2007, the Corps submitted an earlier version of this Biological
Assessment (BA) proposing a larger jetty rebuilds. On January 11, 2008, the Corps provided a
memo responding to inquiries NMFS had made regarding the BA. Subsequently, the BA was
withdrawn later in January of 2008 due to significant changes in the project description.

Regular coordination with NMFS and was reinstituted in the spring of 2010 after publication of
the revised Draft Environmental Assessment in which a new proposed action with a smaller
project footprint was determined to be the preferred alternative with which the Corps of
Engineers would be moving forward. In August of 2010, a site visit to view construction
activities on the Tillamook North Jetty was conducted with NMFS and Corps representatives in
order to observe and to compare construction activities and design elements associated with a
similar, smaller-scale jetty rehabilitation project. To ensure development of the updated
Biological Assessment fully addressed ESA Consultation requirements and expectations, since
July 2010 the Corps also has been meeting on a nearly weekly basis with NMFS to further
discuss and describe proposed actions, related studies, and jetty design model runs.

The Corps has determined that the proposed action will have no effect on the following species
of marine turtles: loggerhead sea turtles (Caretta caretta), green sea turtles (Chelonia mydas),
and olive ridley sea turtles (Lepidochelys olivacea). The Corps is also seeking a Conference
Opinion regarding proposed critical habitat for leatherback sea turtles, and has determined the
proposed actions may affect but are not likely to adversely affect (NLAA) leatherback sea
turtles. The Corps has determined that the proposed action is not likely to adversely affect
(NLAA) the following marine mammal species: blue whales (Balaenoptera musculus), fin
whales (B. physalus), humpback whales (Megaptera novaeangliae), sperm whales (Physeter
macrocephalus), killer whales (Orcinus orca) and sei whales (B. borealis). Previously, for
interim repairs on the South Jetty, the Corps obtained an IHA permit as it was believed that sea
lions would be disturbed during construction (Corps 2007). The Corps has determined that the
proposed action is likely to adversely affect Stellar sea lions (Eumotopias jubatus) and will
again obtain an IHA permit from NMFS for incidental harassment of Steller sea lions during
construction, as well as non-federally listed California sea lions and harbor seals. Through this
Biological Analysis the Corps has further determined that the proposed action may affect and is
likely to adversely affect eulachon (Thaleichthys pacificus). The Corps has also determined that
the proposed action is likely to adversely affect green sturgeon (Acipenser medirosris). Finally,
the Corps has determined that the proposed action may affect and is likely to adversely affect all
runs of listed salmonids and steelhead discussed further in this BA.

BACKGROUND

The MCR project consists of a 0.5-mile wide navigation channel extending for about 6 miles (3
miles seaward and shoreward of the tip of the North Jetty) through a jettied entrance between the
Columbia River and the Pacific Ocean on the border between Washington and Oregon. Figure 1
shows the navigation project and the three primary navigation structures, the North Jetty, South
Jetty, and Jetty A. Those structures are shown in more detail in Figure 2. The North Jetty and
Jetty A are located in Pacific County, Washington, near llwaco and Long Beach on the Long



Beach Peninsula. The South Jetty is located in Clatsop County, Oregon near
Warrenton/Hammond and Astoria.

Figure 2. Rubble-mound Jetties at the MCR

Top left photo shows the South Jetty looking east. The remnant feature shown disconnected from the primary
structure is the concrete monolith that was constructed in 1941. The top right photo shows Jetty A. The bottom
photo illustrates the North Jetty and the shoreline north of the MCR.

North Jetty



From 1885 to 1939, three rubble-mound jetties with a total length of 9.7 miles were constructed
at the MCR on massive tidal shoals. The jetties were constructed to accelerate the flow of the
river, which helps maintain the depth and orientation of the navigation channel, and to provide
protection for ships of all sizes (both commercial and recreational) entering and leaving the
Columbia River. The intention was to secure a consistent navigation channel through the coastal
inlet, though morphology of the inlet currently remains in a dynamic, high-energy state. Under
such conditions, the jetties have experienced significant deterioration since construction, mainly
due to extreme wave attack and foundation instability associated with erosion of the tidal shoals
on which the jetties were built.

The initial 4.5-mile section of the South Jetty was completed in 1895-1896. The Rivers and
Harbor Act of 3 March 1905 authorized the extension of the South Jetty to 6.6 miles, with the
2.4-mile extension completed in 1913. Historical records show that six spur groins were
constructed along the channel side of the South Jetty. Four of the groins were subsequently
buried by accreted shoreline or sand shoal. Nine repairs to the South Jetty have been completed
with the latest one in 2007. To date, jetty rock placement at the South Jetty totals approximately
8.8 million tons. In spite of these repairs and structural features, over 6,100 feet of head loss has
occurred at the South Jetty.

The North Jetty was completed in 1917. Three repairs to the North Jetty have been made with
the last one completed in 2005. To date, jetty rock placement totals approximately 3.4 million
tons. Since initial construction, about 0.4 miles of the North Jetty head has eroded and is no
longer functional.

Jetty A was constructed in 1939 to 1.1 miles in length in connection with rehabilitation of the
North Jetty for the purpose of channel stabilization. Its purpose was to assist in controlling the
location and direction of the ebb tidal flow through the navigation entrance. Improvements made
from 1930 to 1942 (including addition of Jetty A and Sand Island pile dikes) produced the
present entrance configuration.

The construction and repair history of the MCR jetties is summarized in Table 1.

The Corps’ dredging and in-water disposal of dredged sediments to maintain the above
referenced authorized navigation channel is conducted under the provisions of sections 102 and
103 of the Marine Protection Reserve and Sanctuaries Act of 1972, sections 401 and 404 of the
Clean Water Act of 1977, and in accordance with Regulations 33 CFR parts 335-338.



Table 1. Construction and Repair History for the MCR Jetties

1881: Proposed project to build a strong pile-dike, 3 feet high about at low tide, 8,000 feet long and 20 feet wide along a line
previously established on the south side. The structure to start near the northeast corner of Fort Stevens, following the 12-foot curve,
dike will be directed a little westward of the outer part of headland of Cape Hancock. It was stated that work commence soon (during
summer and autumn) because channel maintenance is dependent upon building up Clatsop Spit.

1883: A jetty plan approved by the Board of Engineers from the south cape of the entrance on the spit. A survey was conducted in
October-November of the south cape, Point Adams, to extreme low water. The jetty extends from Point Adams and makes the
distance between the outer end of the jetty and Cape Disappointment the same as the distance between Chinook Point and Point
Adams. The Board stated that any structures placed in-river should not harm the river and should keep the channel open using the tide;
therefore, the jetty should not obstruct the entry of the flood tide. The jetty design called for a crest elevation at low water level.
Estimated depths of various jetty sections from the landward end are: 5,000 feet - less than +6 feet; 7,500 feet — +6 to +11 feet; 4,000
feet — +11 to +16 feet; and 7,500 feet — +16 to +21 feet. Jetty crest elevation was designed to be at low water level because of wave
violence that could harm a higher jetty. The logic was that a higher jetty could be built, if needed later, by placing more stone on the
existing jetty. A jetty height to mid-tide level was suggested but not recommended because the lower jetty would be quite effective in
directing the ebb tide and would interfere less with the flood tide. A higher jetty would result in higher maintenance costs due to the
jetty being more exposed to wave action.

1884: The improvement plan for MCR was approved by the Rivers and Harbors Act of July 5, 1884 to maintain a channel 30 feet
deep at mean low tide by constructing a low-tide jetty, about 4.5 miles long, from near Fort Stevens on the South Cape to a point about
3 miles south of Cape Disappointment.

1886-1896: Original construction South Jetty from Fort Stevens (station 25+80) across Trestle Bay and Clatsop Spit to station
250+20. Rock placed with a natural slope to an elevation from 4 to 12 feet, crest width roughly 10 feet. “The jetty, of a brush-
mattress and stone ballast, was built for 1,020 feet from ordinary highest tide-line, and minor constructions added.” Material has filled
along the jetty’s south side, moving the shoreline seaward. Highest tide-line is located at tramway station 30+50. A 115 feet long spur
was built landward of the jetty for shore protection. A 510 feet long sand-catch, consisting of heavy beach drift and loose brush, was
built on the south side of landward end of the jetty to continue filling the old outlet of a lagoon at extreme end of Point Adams. Jetty
stone was originally dumped in ridges, but waves flattened and compacted the rocks to a width of 50 feet. The report indicated
urgency to extend the jetty to prevent further deterioration of the bar channel.

1889: The South Jetty now under construction for 1.5 miles. Clatsop Spit has more material visible at low water and the river channel
has a tendency towards a straight course out to sea. Tillamook Chute being closed. Sand building up south of the jetty adjacent to and
in front of the mattresses as they are constructed.

1890: South Jetty construction is 3.25 miles underway. Jetty elevation at MLLW for about 3 miles. 1.25 miles of tramway to be
constructed. Clatsop Spit building up, the outflowing waters being concentrated over the channel bar. Station 25+80 considered the
beginning of the jetty. The jetty mattress has advanced from stations 99+04 to 194+08. The jetty elevation is at MLLW to station
170+00. From Station 170+00 to the end of mattress work, there is about 9 feet of rock on top of the mattress. At station 65+00, there
were signs of sinking and a large amount of rock was dumped in place.

1903-1913: Extension of South Jetty. Crest elevation of jetty raised to 10 feet MLLW from stations 210+35 to 250+20, and rock
placed from stations 250+20 to 375+52, elevation increasing in steps to 24 feet MLLW. Crest width is 25 feet and side slopes are
natural slope of rock. Seaward bend in the jetty is added and called the “knuckle.”

1913-1917: Original construction of North Jetty from stations 0+00 to 122+00. Side slopes are 1 vertical by 1.5 horizontal (1:1.5) and
crest width is 25 feet. Crest elevation varies from 15 to 32 feet.

1931-1932: Repair South Jetty from stations 175+00 to 257+68.7 (shoreline to knuckle), side slopes 1:1.5, crest elevation 24 feet
MLLW, and crest width 24 feet. This is first maintenance for South Jetty. The jetty had been flattened to about low water level. 2.2
million tons of stone placed in super-structure. The work completed in 1936. The end of jetty would unravel 300 feet or more, so a
solid concrete terminal was constructed above low water level. The terminal was located 3,900 feet shoreward of the original jetty end
that was completed in 1913.

1933-1934: Repair of South Jetty from stations 257+68.7 to 305+05 (knuckle to middle of outer segment). Two level cross section
with crest elevations of 17 and 26 feet. Crest width of each level is 24 feet. Side slopes are 1:1.5 on channel side and vary from 1:1 to
1:1.75 to 1:2 on ocean side.

1935-1936: Repair South Jetty from stations 305+05 to 353+05 (middle of outer segment to existing end). Similar design to 1933-
1934 repair.




Table 1 (continued). Construction and Repair History for the MCR Jetties

1936: Stone/asphalt cone-shaped terminal constructed on South Jetty from stations 340+30 to 344+30. Crest width of approximately
50 feet and elevation varied from 23 to 26 feet. Side slopes are 1:2.

1937-1939: Repair of North Jetty from stations 68+35 to 110+35. Crest elevation 26 feet and crest width 30 feet. Side slope 1:1.25
on ocean side and 1:1.5 on channel side.

1939: Original construction of Jetty A from stations 40+93.89 to 96+83. Crest width is 10 feet from beginning to station 53+00, 30
feet in width, and elevation at 20 feet from this point on. Four pile dikes completed at Sand Island.

1940: Repair of South Jetty with replacement rock in locations as needed.

1940-1942: South Jetty repair from stations 332+00 to 343+30. Concrete terminal/stone foundation added. Crest elevation from 8-20
feet and crest width from 50-75 feet, 10 inches. Side slopes determined by concrete terminal shape.

1945-1947: Repair Jetty A from stations 78+00 to 96+00. Crest elevation to 20 feet with crest width of 40 feet.

1948-1949: Repair 300 feet of Jetty A from stations 92+35 to 95+35 with a crest elevation of 20 feet, a crest width of 30 feet, and side
slopes of 1:1.25.

1951: Repair Jetty A from stations 91+50 to 93+00 with a crest elevation of 20 feet MLLW, a crest width of 30 feet, and side slopes
of 1:1.5.

1952: Repair of Jetty A from stations 90+00 to 94+00 with a crest elevation of 20 feet, a crest width of 30 feet, and side slopes of
1:1.5.

1958: Repair of Jetty A from Stations 41+00 to 79+00. Crest elevation raised to 20 feet and a crest width of 20 feet from Stations
41+00 to 56+00. Crest width is 30 feet from Stations 61+00 to 79+00.

1961-1962: Repair Jetty A from stations 50+00 to 90+50, with no repairs from Stations 68+00 to 76+50. Crest elevation built with a
10% grade from 20 feet to 24 feet from stations 50+00 to 68+00. The crest elevation was raised to 24 feet from stations 76+50 to
90+50.

1961: South Jetty repair from stations 194+00 to 249+00 (before knuckle, current stationing). Crest elevation varies from 24 to 28
feet and crest width is 30 feet. Channel side slope 1:1.25 and ocean side slope 1:1.5. Repairs from stations 38+00 to 93+00 (old
stationing). Elevation at station 38+00 is +24 feet and then increased with a 0.5% grade up to +28 feet for the remainder of repair
section. The repair centerline is located 13 feet north of the centerline of the original jetty design. The design crest width is 30 feet.
North slope is 1:1.25 and south slope is 1:1.5.

1962-1965: South Jetty repair from stations 249+00 to 314+05 (beyond knuckle). Crest elevation begins at 28 feet and transitions to
25 feet for most of section. Side slopes vary from 1:1.5 to 1:2 and crest width is 40 feet (this appears to be the furthest seaward intact
portion of current jetty). Repairs made from stations 93+00 to 157+50 (old stationing). The crest elevation is +28 feet at station
93+00, then decreases to +25 feet at station 95+00, and then continues with this elevation to end of the repairs. The crest width is 40
feet and has a slope of 1:1.5 from stations 93+00 to 152+00. Slope then transitions to 1:2 from stations 152+00 to 154+00. The
centerline of the repair is 15 feet south of the trestle centerline.

1965: Repair North Jetty from stations 89+47 to 109+67 with a crest elevation of 24 feet and crest width is 30 feet. Side slopes vary
from 1:1.5 to 1:2.

1982: Repair South Jetty from stations 194+00 to 249+00 (segment before knuckle). Crest elevation varies from 22 to 25 feet
MLLW. Crest width varies from 25-30 feet and side slopes 1:1.5. Crest elevation varies from +22 feet at station 38+00 to +25 feet at
station 80+35 (old stationing). From stations 44+50 to 80+35, crest width is 30 feet and slope is 1:1.5. Centerline of repairs has 10
feet maximum variance to the north for the South Jetty control line. From stations 80+35 to 93+00, centerline of repairs is the same as
South Jetty control. Crest elevation +25 feet, width varies from 25-30 feet, side slope is 1:1.5.

2005: Interim repair of North Jetty (stations 55+00 to 86+00). Crest elevation +25 feet with side slope of 1:1.5.

2006: Interim repair of South Jetty (stations 223+00 to 245+00). Crest elevation +25 feet with side slope of 1:2.

2007: Interim repair of South Jetty (stations 255+00 to 285+00). Crest elevation +25 feet with side slope of 1:2.




DESCRIPTION OF THE PROPOSED ACTION

OVERVIEW

The Corps proposes to perform modifications and repairs to the North and South Jetties
and Jetty A at the MCR that would strengthen the jetty structures, extend their
functional life, and maintain deep-draft navigation.

Proposed actions are generally comprised of four categories applicable to each jetty:
(1) engineered designs elements and features of the physical structures; (2)
construction measures and implementation activities; (3) proposed 7(a)(1) habitat
improvement measures and wetland mitigation actions to improve habitat for the
benefit of listed species and to offset wetland fill, and (4) proposed establishment of
and coordination with an Adaptive Management Team (AMT) comprised of Corps’
staff and representatives from appropriate Federal and State agencies.

It is notable that the duration of the construction schedules is 20 years, with a 50-year
operational lifetime for the MCR jetty system. Therefore, an inherent level of
uncertainty exists regarding dynamic environmental conditions and actual conditions of
and at each of the jetties. For this reason, in all cases where areas, weights, and
volumes (tons, acres, cubic yards, etc.) or other metrics are indicated, these are best
professional estimates and may vary by greater or lesser amounts within a 20% range
when final designs are completed. These amounts represent Corps’ and staff’s best
professional judgments of what the range of variability could entail as the design is
further developed and as on-the-ground conditions evolve over the 20-year
construction schedule. The Corps maintains an active jetty monitoring and surveying
program that will further inform the timing and design of the proposed action in order
to facilitate efficient completion of the project and whenever possible to avoid
emergency repair scenarios.

(1) Design elements and structural features specific to each jetty include the following:

e North Jetty — Scheduled repairs addressing the existing loss of cross section and
the addition of engineering features designed to minimize future cross section
instability are planned. The cross section repairs are primarily above MLLW,
with a majority of stone placement not likely to extend beyond -5 ft below
MLLW. In order to address the structural instability of the jetty cross-section,
four spur groins will be added and the jetty head (western-most section) will be
capped with large stone. Groins will be constructed primarily on existing relic
stone and the head capping will be placed on relic as well as jetty stone that is
above MLLW. The shore-side improvements that have been identified are
culvert replacement and lagoon fill. These actions are designed to stop the
current ongoing erosion of the jetty root.

e South Jetty — Scheduled repairs addressing the existing loss of cross section and
the addition of engineering features designed to minimize future cross section



instability are planned. The cross section repairs are primarily above MLLW,
with a majority of stone placement not likely to extend beyond -5 ft below
MLLW. In order to address the structural instability of the jetty cross-section,
five spur groins will be added and the jetty head (western-most section) will be
capped with large stone. Groins will be constructed primarily on existing relic
stone and the head capping will be placed on relic as well as jetty stone that is
above MLLW. Augmentation of the dune at the western shoreline extending
south from the jetty root has been included in the repair plan. This action is
intended to prevent the degradation of the jetty root and prevent the potential
breaching of the fore dune.

e Jetty A — Scheduled rehabilitation addressing the existing loss of cross section
and the addition of engineering features designed to minimize future cross
section instability are planned for Jetty A. The cross section repairs are
primarily above MLLW, with a majority of stone placement not likely to extend
beyond -5 ft below MLLW. In order to address the structural instability of the
jetty cross-section, two spur groins will be added and the jetty head (southern
most section) will be capped with large stone. The groins will be constructed
primarily on existing relic stone and the head capping will be placed on relic as
well as jetty stone that is above MLLW. Immediate rehabilitation with small
cross section, two spur groins, and head capping.

(2.) Construction measures and implementation activities for all three jetties include
the following:

e Storage and staging areas for rock stockpiles and all associated construction and
placement activities such as: roadways, parking areas, turn-outs, haul roads,
weigh stations, yard area for sorting and staging actions, etc.

e Stone delivery from identified quarries either by barge or by truck. Possible
transit routes have been identified. This also includes the construction and use
of permanent barge offloading facilities and causeways with installation and
removal of associated piles and dolphins.

e Stone placement either from land or water, which includes the construction,
repair, and maintenance of a haul road on the jetty itself, crane set-up pads, and
turnouts on jetty road. Placement by water could occur via the use of a jack-up
barge on South Jetty, but will not occur by other means or on North Jetty to
avoid impacts to crab and juvenile salmon migration.

e Regular dredging and disposal of infill at offloading facilities with frequency
dependent on a combination of the evolving conditions at the site and expected
construction scheduling and delivery. Disposal will occur at existing approved
in-water sites.

(3.) A suite of potential projects to provide 7(a) (1) habitat improvement and wetland
mitigation actions have been identified as beneficial to listed species. Depending on
further development of alternatives within this list, a specific project or combination of
projects will be selected and constructed concurrently to provide environmental



benefits as portions of the proposed action are completed over time. Estimates for
wetland impacts are preliminary and may be reduced when final delineations are
completed; therefore wetland restoration may be less than approximations noted, but
will be commensurate with impacts from construction activities. These restoration and
habitat improvement measures will therefore require additional consultations, and it is
anticipated that the proposed AMT will be of assistance in this process. It is
anticipated that a programmatic opinion similar to SLOPES Restoration or Limit 8 may
be useful to fulfill clearance requirements. Possible restoration measures could include
an individual project or a combination of projects and actions such as:

e Excavation and creation of wetlands to restore and improve wetland functions
including water quality, flood storage, and salmonid refugia.

e Culvert and tide gate replacements or retrofits to restore or improve fish
passage and access to significant spawning, rearing, and resting habitat.

e Dike breaches to restore estuarine brackish intertidal shallow-water habitat for
fish benefits.

e Beneficial uses of dredged material from MCR hopper dredge to replenish
littoral cells.

e Invasive species removal and control and revegetation of native plants to
restore ecological and food web functions that benefit fisheries.

(4.) Due to the long duration of the MCR Jetty Rehabilitation schedule, the Corps
proposes formation of a modified Adaptive Management Team (AMT). The Corps
suggests annual meetings to discuss relevant design and construction challenges and
modifications, technical data, and adaptive management practices as needed. The
primary purpose of the proposed AMT and its implementation is to ensure
construction, operation, and maintenance actions have no greater impacts than those
described in the Biological Assessment, and that terms and conditions of the Biological
Opinion are being met. This will also allow confirmation that any necessary
construction or design refinements remain within the range and scope of effects
described during Consultations. This forum will facilitate continued coordination and
updating and allow the Corps to inform agency partners when unforeseen changes
arise. Results regarding marine mammal and fish monitoring, wetland mitigation and
habitat improvement monitoring, as well as water quality monitoring will also be made
available to the AMT in order to fulfill reporting requirements and to address any
unexpected field observations. Results of jetty monitoring surveys will also inform the
AMT of the repair schedule and design refinements that become necessary as the
system evolves over time. This venue will also provide greater transparency and allow
opportunities for additional agency input. Final selection and design of the habitat
improvement and wetland mitigation proposal will also be vetted through this forum to
facilitate obtaining final environmental clearance documents for this component of the
MCR proposed action. Potential principal partners include federal (National Marine
Fisheries Service, U.S. Fish and Wildlife Service) and State (Washington, Oregon)
resource management agencies. The strategy is designed to be consistent with the
guidance provided in 65 Federal Register (FR) 35242.
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GENERAL TERMS AND FEATURES

Previously during earlier design phases of the proposed action, the U.S. Geological
Survey (USGS) in Menlo Park, California assisted the Corps with evaluating potential
improvements and impacts of rebuilding and repairing the lengths of the MCR jetties.
The USGS efforts focused on using the Delft-3D model of the Columbia River estuary
and adjacent coast (Delft3D 2006) to identify potential changes in circulation, salinity
and sediment transport that could result from the offshore re-build of the three jetties.
Increased jetty lengths were investigated to determine if they could provide a more
sustainable jetty system over the long term. Although rebuild of the jetties is no longer
proposed, Corps’ engineering staff has also indicated modeling results remain relevant
and valid for evaluating jetty performance in the current proposed action, which caps
jetty lengths in their current locations (Moritz 2010).

The Corps’ Engineering Research and Development Center (ERDC) in Vicksburg,
Mississippi was also contracted to conduct a physical model of the jetty cross-section
design. The range of structural repair types addressed in the model included crest
elevation and crest widths variations, side-slope variations, underwater berms, armor
stone, and concrete armor unit options. Both the North Jetty and South Jetty were
tested under low and high water conditions. Physical modeling results showed that the
primary failure modes for the North and South jetties were high water wave attack and
overtopping. These results were used to determine cross-section design options for the
jetties that achieve varying levels of structure reliability. The following design
components are a result of a combination of these models and other modeling and
engineering staff efforts (Moritz and Moritz 2010).

Each MCR jetty consists of three parts. The head is the seaward terminus and is
exposed to the most severe wave action. Jetty head design is much more substantial
than a typical jetty trunk section due to its increased exposure to wave attack and its
critical protective function for the rest of the structure. The trunk forms the connection
from jetty head to shore, retains sub-tidal shoals, and confines circulation in the
navigation inlet. The root forms the connection from the jetty trunk to shore and
prevents accreted landforms from migrating into the navigation channel.

A spur groin is a relatively short structure (in comparison to jetty length) usually
extending perpendicular from the main axis of a jetty. Spur groins are constructed: (1)
on the ocean or beach side of a jetty to deflect the long-shore (rip) current and related
littoral sediment away from the jetty and prevent littoral sediment from entering the
navigation channel; and (2) on the channel side of a jetty to divert the tidal or river
current away from the channel side toe of the jetty. Spur groins also act to reduce the
scour affecting the foundation while increasing the current in the navigation channel,
thus reducing the deposition in the channel. In areas where foundation scour threatens
the overall stability of the MCR jetties, spur groins constructed perpendicular to the
structure facilitate stabilization by the accumulation of sediment along the jetty’s
foundation. Each spur groin will have a crest width of about 20 feet, and will be
constructed using a bedding layer (mixture of gravel and rock) that will be covered
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with large stone sized for the location and exposure. Submergent spur groins that
located at greater depths also typically have wider bases than shallower, emergent
groins (Figure 3).

Figure 3. Typical Spur Cross Section - Change with Depth
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The ERDC analyzed the hydrodynamics and circulation patterns in the MCR entrance,
as well as the potential impacts and effectiveness of placing spur groins on the jetties.
This analysis was conducted with the coastal modeling system and other models to
select the type, depth, and length of spur groins necessary to protect the each jetty from
the processes causing increased scour (e.g., rip currents, eddies). Although the models
were also evaluating a potential restoration of the jetties’ former lengths, proposed
construction of spur groins at each jetty has not changed since modeling was
completed. Therefore, Corps’ engineering staff has indicated that modeling results
remain relevant and valid in their assessment of spur groin performance.

Two potential construction methods could be used for spur groins, either land-based or
marine-based depending on location. Barges or similar equipment could be used to
dump the bedding layer rock into place and a clamshell would be used to place larger
stone on top of the bedding rock layer in locations with sufficient water depth. This
type of marine placement activity will not require installation of additional piles or
dolphins. Material could also be placed using land-based equipment from on top of the
jetty. Land-based construction may require a wide turnout crane placement with over-
excavation down to grade as the crane walks back onto the main jetty axis. In addition,
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the emergent spur groins may be used as turnouts for construction equipment. The
land-based construction method could be used for all but the deepest spur groins.

Head capping involves placing much larger armor stone at the terminus of the jetty
where the highest degree of enforcement is necessary to withstand conditions.
Enforcement could also include the use of concrete armor units (CAU). These will be
fabricated off-site and then transported to the head via truck or barge. The armor stone
at the head helps avoid recession and loss of length and by protecting the rest of the
jetty from unraveling back towards the root.

Repair and rehabilitation are two proposed approaches that specifically describe
construction and stone placement actions for the cross-sections and engineered features
along the trunks and roots of the jetties. The economics and design model used to
select Schedule Repair as the proposed action at the North and South jetties predicts a
certain number of repair actions that will be needed to avoid a breaching scenario
during the 20-year construction schedule and 50-year operational lifetime of the jetties.

Along certain sections of each jetty, wave cast and erosional forces have in some cases
flattened the jetty prism and left a bedding of relic stone with little or only a partially
complete jetty prism remaining. The Scheduled Repair approach prioritizes work on
specific portions of the jetty so that sections in a greater degree of deterioration will be
repaired with rock according to a programmed sequence developed as a result of
regular jetty monitoring and inspections. Proposed repair alternatives involve adding
limited amounts of stone to trunk, head, and root features in order to restore the
damaged cross-sections back to a standard repair template. A repair action is generally
triggered when the upper cross-sectional area falls below 30%-40% of its standard jetty
template profile (only 30% or 40% of the current jetty structure remains; 60%-70% of
the previously existing prism is gone). Then a standard repair template is
implemented. For each repair action, a majority of stone placement will occur above
MLLW. However, depending on conditions at specific jetty cross-sections, stone
could extend deeper than -5 ft below MLLW in order to restore the reach back to the
standard repair template. Therefore, repair actions could be slightly greater or smaller
depending on the condition of the cross-section being repaired. Stone placement will
remain mostly within the prism of the existing jetty and relic stone structures; though it
is possible that wave actions and slope angles could result in a small percentage of
further rock slipping off the relic slope.

Proposed rehabilitation alternatives generally incorporate engineering components and
rock placement along the cross-section of the entire root and trunk. The construction
and placement sequence for Immediate Rehabilitation at Jetty A means stone
placement activities are initiated at one end of the jetty and are completed continuously
in succession without prioritization based on conditions at any particular jetty section.
The proposed rehabilitation action on Jetty A is more robust than a repair action and
includes a small cross section along the entire length of the jetty. Sections in a greater
state of deterioration may receive a relatively larger amount of rock compared to
sections with less damage. The rehabilitation cross-section template is expanded
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slightly beyond the existing prism template. This generally involves stone placement
that primarily fits within the existing footprint of the jetty structure or relic stone, but
may extend slightly beyond the existing prism. It also generally involves the bulk of
the rock placement above MLLW, though it could extend below in some sections,
again depending conditions in each reach.

The following discussions also mention station numbers on each jetty. These stations

indicate lineal distance along the jetty relative to a fixed reference point (0+00) located
at the landward-most point on the jetty root. Numbering begins at the reference point

(0+00) and increases seaward such that each station number represents that distance in
feet, multiplied by 100, plus the additional number of feet indicated after the station
number. For instance, station 100+17 would be 10,017 feet seaward from the reference
point. A summary of design parameters for the preferred plan at each jetty is shown in

Table 2.

Table 2. Preferred Plan Design Metrics Summary for MCR Jetties

Note: volumes, lengths and areas may vary by + 20% upon final design.

North Jetty Scheduled Repair with Engineering Features

Total Jetty Sideslope Spur
Jetty Crest] Estimated Repai Jetty Crest| Jetty Head Head Spur Groin Groin
epalr
Elevation || Stone Density P Width Channel Ocean Station Length Sta.
Length Tons
Sta 50-C 3,895
25'above 167 #/ft3 8,100' 30 1v:1.5h 1v:1.5h 99+00to 200' >ta 70-C 12,870
MLLW ' * v v 101+00 Sta80-0  [2,340
Sta 90-C 33,960
South Jetty Scheduled Repair with Engineering Features
. Total Jetty Sideslope . Spur
Jetty Crest] Estimated Repai Jetty Crest| Jetty Head Head Spur Groin Groin
epair
Elevation || Stone Density P Width Channel Ocean Station Length Sta.
Length Tons
Sta 165-0 [1,496
b Sta 210-C |2,095
25! 311400 t
Miu:'fe 167 #/ft3 15,800" 30" wish | tv2h |70 000 2000 [sta230-C [2,095
+ Sta 265-C |2,841
Sta 305-0 |16,747
Jetty A Rehab with Engineering Features
. Total Jetty Sides| . S
Jetty Crest] Estimated R © a, Jetty Crest| Sl Jetty Head Head Spur Groin Gpu.r
Elevation || Stone Density eparr Width Estuary Ocean Station Length Sta. rom
Length Tons
20" above 91+00 to
MLLW 167 #/ft3 5,300’ 40' 1v:2h 1v:2h 93400 200' Sta 84-0 12,272
+ Stag90-E  |12,272
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DESIGN ELEMENTS AND STRUCTURAL FEATURES OF PROPOSED ACTION

MCR North Jetty

The proposed action for the North Jetty is Scheduled Repair and construction of
engineered features including four spur groins and head capping, culvert replacement,
and lagoon fill to stop erosion of the jetty root (Figures 4 and 5). The jetty head and

foundation at the most exposed portion of jetty will be stabilized.

North Jetty Trunk and Root

The cross-section design from stations 20+00 to 99+00 will have a crest width of
approximately 30 feet and will lie essentially within the existing jetty footprint based
on the configuration of the original cross section, previous repair cross sections, and
redistribution of jetty rock by wave action. About 460,000 tons (~287,500 cy) of new
rock will be placed on relic armor stone, with the majority of stone placement above
MLLW. About four repair events were predicted over the next 20 years. Each repair
action is expected to cover a length range of up to 1,700 feet and include stone volumes

in the range of 45,000 to 100,000 tons (~28,125-62,500 cy) per season.

Figure 4. North Jetty Cross Section for Existing Condition and Scheduled Repair Template
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At the time of repair, it is expected that 60%-70% of the standard jetty template cross-
section has been displaced. Therefore, each repair event will increase the degraded
cross-section from 30%-40% back to 100% of the desired standard cross-section
template. This means the overall added rock will essentially triple what exists
immediately prior to the time of repair. This could be described as a ~300% increase
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in rock relative to the existing jetty rock volume. However, this will not increase the
jetty prism or footprint beyond the scope and size of the historic structure, and does not
include any modification that changes the character, scope, or size of the original
structure design.

With placement divided into elevation zones per representative repair event, about
21,550 cy of rock will be placed above mean higher high water (MHHW). This
represents 58% of the overall stone placement on these portions of the jetty and 376%
change from the existing jetty prism. This means that currently only a small portion of
the original profile remains in this zone and over three times as much stone must be
placed compared to what presently remains. As described, above, this same concept
applies characterizations about the rest of the zones. About 9,230 cy of rock will be
placed between MHHW and MLLW. This represents 25% of the overall stone
placement on these portions of the jetty and a 192% change from the existing jetty
prism. About 6,675 cy of rock will be placed below MLLW. This represents 18% of
the overall stone placement on these portions of the jetty and a 150% change from the
existing jetty prism. The footprint of the trunk and root of the North Jetty will remain
on relic stone and within its current jetty dimensions.

North Jetty Spur Groins

Three submergent spur groins will be placed on the channel side and one emergent
spur groin will be placed on the ocean side of the North Jetty to stabilize the foundation
(Figures 6 to 9). The approximate dimensions and other features of the spur groins are
shown in Table 3. If possible, in order to avoid and minimize impacts to species and
habitats, either one of the spur groins located around stations 50 or 70 may also serve a
dual purpose as an offloading facility for stone delivery. This will occur at the
contractor’s discretion depending on channel current and wave conditions. Otherwise,
a separate offloading facility will be constructed in the vicinity between these stations
to take advantage of calmer waters. There is a dredge material disposal site along the
North Jetty and adjacent disposal cells closest to the jetty and spur groins will be
precluded from use to avoid interference with jetty construction and to ensure barge
safety during disposal. Barge offloading structures and dredge activities are discussed
in more detail later in this assessment.

Representing rock volume estimated totals divided into elevation zones for all newly
constructed spurs on the North Jetty, about 25 cy of rock will be placed above MHHW.
This represents 0.1% of the overall stone placement on these portions of the North Jetty
spur groins and there is very little or no existing jetty stone expected to be present
within this elevation range. About 1,146 cy of rock will be placed between MHHW
and MLLW. This represents 4% of the overall stone placement on these portions of
the North Jetty spur groins and there is very little or no existing jetty stone expected to
be present within this elevation range. About 27,760 cy of rock will be placed below
MLLW. This represents 95.9% of the overall stone placement on these portions of the
North Jetty spur groins and there is very little or no existing jetty stone expected to be
present within this elevation range. The footprint of the North Jetty spurs will increase
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from O acres to 1.55 acres. In the relevant figures, note that the difference in the
vertical and horizontal scales causes a slight representational distortion along the axes.
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Figure 5. Proposed Action for the MCR North Jetty
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Table 3. North Jetty Spur Groin Features

Spur Groin Features North Jetty
Number of spurs on channel side 3
Number of spurs on ocean side 1

NJ1C: 3,350 tons (~2,094 cy)
NJ2C: 11,090 tons (~6,931 cy)
NJ30: 2,010 tons (~1,256 cy)
NJ4C: 29,250 tons (~18,281 cy)

Approximate total rock volume per spur (+/- 20%)

Approximate total rock volume (all spurs) (+/- 20%) 53,000 tons (~33,125 cy)

NJ1C: 0.18 acres
NJ2C: 0.45 acres
NJ30: 0.11 acres
NJ4C: 0.80 acres

Approximate area affected by each spur

Approximate total area affected (all spurs) 1.55 acres

NJ1C: 0%
NJ2C: 0%
NJ30: 24%
NJ4C: 0%

Approximate area of spurs above MLLW

NJ1C: 0%
NJ2C: 88%
NJ30: 0%
NJ4C: 100%

Approximate area of spurs below -20 MLLW

NJ1C: 100 x 80 x 10
Approximate dimension of spurs: NJ2C: 170 x 115x 19
length x width x height (feet) NJ30: 60 x 80 x 10
NJ4C: 170 x 115x 19
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Figure 6. North Jetty Spur Groin NJ1C
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Figure 7. North Jetty Spur Groin NJ2C

Note difference in scale between vertical and horizontal axes.
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Figure 8. North Jetty Spur Groin NJ30O

Note difference in scale between vertical and horizontal axes.
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Figure 9. North Jetty Spur Groin NJ4C

Note difference in scale between vertical and horizontal axes.
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North Jetty Head Capping

An armor stone cap or concrete armor units (CAU) will be placed on the head of the
North Jetty to stop its deterioration (Table 4 and Figure 10). Approximately 38,000
tons (~23,750 cy) of stone or functionally equivalent CAUs will be placed on the relic
stone to cap the jetty head. Future physical modeling will refine head capping features.

Table 4. North Jetty Head Cap Features

Head Cap Features North Jetty
Location of cap stations 99 to 101
Timing of construction 2015

Approximate dimensions of cap:

length x width x height (feet) 350 x 270 x 45 (2.17 acres)

Stone size 30 to 50 tons

Avrea affected (outside relic stone) None

% of cap constructed on relic stone 100%

Construction method Cranes set on the jetty

For capping of the head, when stone placement is divided into elevation zones about
13,425 cy of rock will be placed above MHHW. This represents 49% of the overall
stone placement on this portion of the jetty, and there is very little or no existing
mounded jetty stone expected to be present within this elevation range. About 6,490
cy of rock will be placed between MHHW and MLLW. This represents 24% of the
overall stone placement on this portion of the North Jetty, and there is very little or no
existing jetty stone expected to be present within this elevation range. About 7,280 cy
of rock will be placed below MLLW. This represents 27% of the overall stone
placement on this portion of the North Jetty head, and a 2684% change from the
existing jetty prism on this portion, as there is very little or no existing mounded jetty
stone expected to be present within this elevation range. In all zones, all proposed
stone placement will occur on existing base relic stone that formed the original jetty
cross-section and was displaced and flattened by wave action, and does not include any
modification that changes the character or increases the scope, or size of the original
structure design. The terminus of the head is simply closer to shore on a shorter jetty
structure. The footprint of the existing jetty mound on the flattened relic stone is
approximately 1.37 acres, and the additional capping on the relic stone increases the
width of the prism approximately 0.80 acres, for a total footprint of 2.17 acres, all of
which will remain on the existing relic stone.
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Figure 10. North Jetty Head Cap
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North Jetty Lagoon and Wetland Fill and Culvert Replacement

Approximately 109,000 tons (~68,125 cy) of gravel and sand will be added to the
jetty’s beach side as lagoon fill to eliminate the tidal flow through the jetty that is
destabilizing the foundation. A recent berm repair action now precludes lagoon
inundation by tidal waters. Scouring has taken place on the north side of the North
Jetty resulting in formation of a backwater area (lagoon) that was previously inundated
both by tidal waters that come through the jetty and by freshwater that drains from the
O’Neil Lake-McKenzie Head Lagoon and wetland complex area through the accreted
land to the north of the jetty and North Jetty Road. This area drains through a culvert
under the road and provides some of the freshwater flow to the lagoon. The
surrounding lagoon resembles a scoured-out tidal channel and is a non-vegetated (and

25



non-wetland) area of bare sand comprising approximately 4.71 acres. These wetland
and waters will be filled to protect and stabilize the foundation of the North Jetty and to
serve as a location for rock stockpiles and construction staging activities. The features
of this work are shown in Table 5.

Table 5. North Jetty Lagoon and Wetland Fill Features

Features North Jetty
Timing of construction 2014
Material used for fill Sand, gravel, quarry stone
Short-term and long-term use | Stockpile area, long-term stabilization of root
De-watering Culvert feeding into area will be re-placed
Impact on wetlands 1.78 acres
Impact on Section 404 waters | 4.71 acres

After further hydraulic and hydrologic design, the aging culvert draining south from
the wetland complex north of the roadway will be replaced, as it provides required
drainage under the roadway. The design of the inlet, elevation, and culvert size will be
determined so that hydrologic function in the adjacent wetland system is not negatively
impacted. The outlet channel downstream of the culvert will not be filled. This area
may provide an opportunity for minor stream and bank enhancement which will be
evaluated when the culvert design is finalized, but this is uncertain until possible
benefits can be further assessed. Under the proposed action, the existing channel will
outlet to an engineered sump area comprised of newly placed lagoon fill material. In
addition to infiltration through the jetty structure, this small portion of the creek
currently connects the wetland to the lagoon and likely also receives some backwater
flow from jetty infiltration. The current culvert is perched, and the regularly
disconnected nature of the lagoon system does not appear to support anadromous fish
use. Fish surveys were not completed for the stream inlet leading into this wetland
complex and creek. The Corps proposes to conduct an initial sampling survey during
peak juvenile salmon outmigration to determine whether or not fish salvage and fish
exclusion efforts for listed species is warranted. The Corps will coordinate with NMFS
if listed species are identified. Redesign of this system may provide an opportunity to
accommodate improved hydrology to newly created wetlands excavated adjacent to the
existing wetland complex. This will be further investigated during the
hydraulic/hydrologic design analysis.
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MCR South Jetty

The proposed action for the South Jetty includes scheduled repairs addressing mostly
above MLLW water structural instability, five spur groins, head capping, and
improving the jetty shoreline near the root (Figure 11). Seven Scheduled Repair events
over the next 20 years were predicted at the South Jetty.

South Jetty Trunk and Root

The cross-section design from stations 155+00 to 311+00 will have a crest width of
approximately 30 feet and will lie essentially within the existing jetty footprint based
on the configuration of the original cross section, previous repair cross sections, and
redistribution of jetty rock by wave action (Figure 12). The majority of the stone
placement will be conducted above the MLLW. Each repair action is expected to
cover a length up to 2,100 feet and include stone volumes in the range of 30,000 to
118,000 tons per season (18,750 - 73,750 cy).

As with the North Jetty repair action, it is expected that 60%-70% of the South Jetty’s
overall standard jetty template cross section has been displaced. Therefore, each repair
event will increase the existing degraded cross section from 30%-40% back to 100% of
the desired standard cross-section template. This means overall, the added rock will
essentially triple what exists immediately prior to the time of repair. This could be
described as a ~300% increase in rock relative to the existing jetty rock volume.
However, this will not result in an increase the jetty prism or footprint beyond the
scope and size of the historic structure, and does not include any modification that
changes the character, scope, or size of the original structure design.

Per repair event, when divided into elevation zones, about 37,640 cy of rock will be
placed above MHHW. This represents 68% of the overall stone placement on these
portions of the South Jetty and a 1023% change from the existing jetty prism, as very
little stone currently remains in the zone and a larger amount of stone must be placed
compared to what presently remains. As described, above, this same concept applies
characterizations about the rest of the zones. About 10,420 cy of rock will be placed
between MHHW and MLLW. This represents 19% of the overall stone placement on
these portions of the South Jetty and a 225% change from the existing jetty prism.
About 6,940 cy of rock will be placed below MLLW. This represents 13% of the
overall stone placement on these portions of the South Jetty and a 150% change from
the existing jetty cross section. However, in all zones, all proposed stone placement
will occur on existing base relic stone that formed the original jetty cross section. The
footprint of the trunk and root of the South Jetty will remain within its current jetty
dimensions and on relic stone.
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Figure 11. Proposed Action for the MCR South Jetty
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Figure 12. South Jetty Cross Section for Existing Condition and Scheduled Repair
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South Jetty Spur Groins

Three emergent and two submergent spur groins will be constructed to stabilize the
jetty’s foundation (Figures 13 to 17). The dimensions and other features of the spur
groins are shown in Table 6.

Representing estimated rock volume totals divided into elevation zones for all spurs on
the South Jetty, about 21 cy of rock will be placed above MHHW. This represents
0.1% % of the overall stone placement on these portions of the South Jetty, and there is
very little or no existing jetty stone expected to be present within this elevation range.
About 2,190 cy of rock will be placed between MHHW and MLLW. This represents
12.3% of the overall stone placement on these portions of the South Jetty, and there is
very little or no existing jetty stone expected to be present within this elevation range.
About 15,700 cy of rock will be placed below MLLW. This represents 87.6% of the
overall stone placement on these portions of the South Jetty, and there is very little or
no existing jetty stone expected to be present within this elevation range. The footprint
of the spurs on the South Jetty will increase from 0 acres to 1.10 acres. In the relevant
figures, note that the difference in the vertical and horizontal scales causes a slight
representational distortion.
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Table 6. South Jetty Spur Groin Features

Spur Groin Feature South Jetty
Number of spurs on channel side or downstream 3
Number of spurs on ocean side or upstream 2

SJ10: 1,680 tons (~1,050 cy)
SJ2C: 2,350 tons (~1,469 cy)
Approximate total rock volume per spur (+/- 20%) SJ3C: 2,350 tons (~1,469 cy)
SJAC: 3,180 tons (~1,988 cy)
SJ50: 18,750 tons (~11,719 cy)

Approximate total rock volume (all spurs) (+/- 20%) 25,000 tons (~15,625 cy)

SJ10: 0.11 acres
SJ2C: 0.13 acres
Approximate area affected by each spur SJ3C: 0.13 acres
SJ4C: 0.19 acres
SJ50: 0.55 acres

Approximate total area affected (all spurs) 1.10 acres

SJ10: 29%
SJ2C: 7%
Approximate area of spurs above water SJ3C: 7%
SJAC: 0%
SJ50: 0%

SJ10: 0%
SJ2C: 0%
Approximate area of spurs below -20 MLLW SJ3C: 0%
SJAC: 0%
SJ50: 92%

SJ10: 60x80x9

Approximate dimension of spurs: SJ2C: 70x80x10
' SJ3C: 70 x80x 10

length x width x height (feet) SJAC: 90 x 90 x 12
SJ50: 190 x 125 x 22
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Figure 13. South Jetty Spur Groin SJ10

Note difference in scale between vertical and horizontal axes.
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Figure 14. South Jetty Spur Groin SJ2C

Note difference in scale between vertical and horizontal axes.
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Figure 15. South Jetty Spur Groin SJ3C

Note difference in scale between vertical and horizontal axes.
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Figure 16. South Jetty Spur Groin SJ4C

Note difference in scale between vertical and horizontal axes.
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Figure 17. South Jetty Spur Groin SJ50

Note difference in scale between vertical and horizontal axes.
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South Jetty Head Capping

An armor stone cap with approximately 40,000 to 74,000 tons (~25,000 - 46,250 cy) of
stone or equivalent concrete armor units will be placed on the head of the South Jetty
to stop its deterioration (Figure 18). The features of this work are shown in Table 7.

For capping of the head, divided into elevation zones about 13,425 cy of rock will be
placed above MHHW. This represents 52% of the overall stone placement on this
portion of the South Jetty and there is very little or no existing jetty stone expected to
be present within this elevation range. About 6,490 cy of rock will be placed between
MHHW and MLLW. This represents 25% of the overall stone placement on this
portion of the South Jetty and there is very little or no existing jetty stone expected to
be present within this elevation range. About 6,050 cy of rock will be placed below
MLLW. This represents 23% of the overall stone placement on this portion of the
South Jetty and 1150% change from the existing base condition as there is very little or
no existing mounded jetty stone expected to be present within this elevation range. In
all zones, all proposed stone placement will occur on existing base relic stone that
formed the original jetty cross section and was displaced and flattened by wave action,
and does not include any modification that changes the character or increases the scope
or size of the original structure design. The terminus of the head is simply closer to
shore on a shorter jetty structure. The footprint of the existing jetty mound on the
flattened relic stone is approximately 1.69 acres, and the additional capping on the relic
stone increases the width of the prism approximately 0.64 acres, for a total footprint of
2.33 acres, all of which will occur on existing relic stone.

Table 7. South Jetty Head Capping Features

Capping Feature South Jetty
Location of cap stations 311 to 313
Timing of construction 2019-2020

Dimensions of cap:

length x width x height (feet) 350 x 290 x 45 (2.33 acres)

Stone size 30 to 50 tons

Area affected (outside relic stone) None

% of cap constructed on relic stone 100%

Construction method Land-based cranes or jack-up barge
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Figure 18. South Jetty Head Cap
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South Jetty Root Erosion and Dune Augmentation

Currently, the coastal shore interface along the South Jetty is in a condition of
advanced deterioration (Figure 19). The foredune separating the ocean from the
backshore is almost breached. The backshore is a narrow strip of a low-elevation,
accretion area that separates Trestle Bay from the ocean by hundreds of yards. The
offshore area along the South Jetty (and to the south) continues to erode, promoting
larger wave action to affect the shoreline along the South Jetty root. The back dune of
Trestle Bay has continued to advance westward due to increased circulation in the bay,
seasonal wave chop, and hydraulic surcharging. Under existing conditions, the
shoreline at the root of the South Jetty will continue to erode and recede, resulting in a
possible shoreline breach into Trestle Bay in about 8-16 years. If this sand spit breach
occurs, the result would be catastrophic. The MCR inlet would establish a secondary
flow way from the estuary to the ocean along this area (south of South Jetty). This
condition would profoundly disrupt navigation at the MCR and bring lasting changes
to the physical nature of the inlet.
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Figure 19. Clatsop Spit and South Jetty Root Erosion
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About 40,000 to 70,000 cy of cobble in the shape of angular or rounded graded stone is
proposed at the South Jetty root in order to fortify the toe of the foredune and to
improve the foreshore fronting to resist wave-induced erosion/recession (Figure 20).
Maximum crest width of the template is estimated to extend 70 feet seaward from the
seaward base of the present foredune. Construction of the berm augmentation would
require 2 to 6 weeks. To adequately protect the foredune during storm conditions, this
requires that the top of the stone berm (crest) extend vertically to approximately 25 feet
NAVD and have an alongshore application length of approximately 1,100 feet,
extending southward from the South Jetty root. This is equivalent to about 3 acres.
The constructed template crest would be 10 to 15 feet above the current beach grade
and have a 1 vertical to 10 horizontal slope aspects from crest to existing grade.

Cobble is not expected to extend below MHHW. An additional layer of sand may be
placed over this berm, or natural accretion may facilitate sand recruitment after
construction of the adjacent spur groin.

Cobble material would be procured from upland sources and placed using haul trucks
and dozers. The material would be transported on existing surface roads and through
Fort Stevens State Park to a beach access point at the project site. There is an existing
relic access road along the jetty root that will be refurbished and used to transport stone
to the dune augmentation area. Though there is an existing razor clam bed adjacent to
the vicinity of the proposed dune augmentation, species impacts are not expected
because all of the stone placement will occur above MHHW, and haul traffic will be
precluded using Parking Lot B and from driving on the beach during material delivery.
Excavator and bulldozer work will be mostly confined to the dry sand areas to further
avoid negative species effects.
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Figure 20. South Jetty Root Shoreline Area
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The dune augmentation may require maintenance every 4-10 years (assume 40%
replacement volume). Consideration will be given to development of revegetation
plans which incorporate native dune grasses to supplement foredune stabilization in the
augmentation area. This bioengineering component could help restore habitat and take
advantage of natural plant rooting functions that provide greater protection from
erosive forces.
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MCR Jetty A

The proposed action for Jetty A includes Immediate Rehabilitation with a small cross
section, two spur groins, and head capping (Figure 21).

Jetty A Trunk and Root

The cross-section design from stations 40+00 to 91+00 will have a crest width of
approximately 40 feet and will lie mostly within the existing jetty footprint based on
the configuration of the original cross section, previous repair cross sections, and
redistribution of jetty rock by wave action (Figure 22). About 55,000 tons (~34,375
cy) of new rock will be placed on the existing jetty cross section and relic armor stone
on the estuary/channel side of the jetty and 75,000 tons (~46,875 cy) of new rock on
the ocean side of the jetty. Though most of the work will occur above MLLW, there
will also be some stone placement below this elevation. The small cross-section also
has a higher likelihood of expanding beyond the relic base compared to repair actions.

About 63,700 cy of rock will be placed above MHHW. This represents 63% of the
overall stone placement on these portions of Jetty A and a 2020% change from the
existing jetty prism, as very little stone currently remains in the zone and a larger
amount of stone must be placed compared to what presently remains. As described
previously for North and South jetties, this same concept applies to characterizations
about the rest of the zones. About 28,940 cy of rock will be placed between MHHW
and MLLW. This represents 29% of the overall stone placement on these portions of
Jetty A and a 280% change from the jetty prism. About 8,030 cy of rock will be placed
below MLLW. This represents 8% of the overall rock on these portions of Jetty A and
a 233% change from the existing jetty prism. In all zones, most of the proposed stone
placement will occur on existing base relic stone that formed the original jetty cross-
section. However, the footprint of the proposed prism could increase in width
compared to the existing prism by up to 10 feet along the length of the jetty (though it
would still be on the relic stone). This equals about 1.2 acres, but it is not expected to
result in additional habitat conversion because it will be in a bottom location already
comprised of jetty stone, and does not include any modification that changes the
character, scope, or size of the original structure design.
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Figure 21. Proposed Action for MCR Jetty A
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Figure 22. Jetty A Cross Section for Proposed Action
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Jetty A Spur Groins

One submergent spur groin will be placed on the downstream (referred to as JA1C) side and one
submergent spur groin will be placed on the upstream (referred to as JA20) side to stabilize the
jetty’s foundation (Figures 23-24). The dimensions and other features of the spur groins are
shown in Table 8. Representing estimated rock volume totals divided into elevation zones for all
spurs on Jetty A, no stone will be placed above MLLW, and there is very little to no existing
jetty stone expected to be present within either of these elevation ranges. About 10,800 cy of
rock will be placed below MLLW and represents 100% of the overall stone placement on these
portions of Jetty A. The footprint of the Jetty A spurs will increase from 0 acres to ~ 0.61 acres
beyond existing relic stone. In the relevant figures, note that the difference in the vertical and
horizontal scales causes a slight representational distortion.

Table 8. Jetty A Spur Groin Feature

Spur Groin Feature Jetty A
Number of spurs on channel side or downstream for Jetty A 1
Number of spurs on ocean side or upstream for Jetty A 1

JA1C: 9,650 tons (~ 6,031 cy)

Approximate total rock volume per spur (+/- 20%) JA20: 7,330 tons (~ 4,581 cy)

Approximate total rock volume (all spurs) (+/- 20%) 25,000 tons (~ 15,625 cy)
Approximate area affected by each spur JA1C: 0.33 acres; JA20: 0.29 acres
Approximate total area affected (all spurs) 0.61 acres
Approximate area of spurs above water JALC: 0%; JA20: 0%
Approximate area of spurs below -20 MLLW JALC: 1%; JA20: 0%

JALC: 135x105x 18

Approximate dimension of spurs: length x width x height (ft) JA20: 125 x 100 X 15
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Figure 23. Jetty A Spur Groin JA1C
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Figure 24. Jetty A Spur Groin JA20

Note difference in scale between vertical and horizontal axes.
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Jetty A Head Capping

An armor stone cap of approximately 24,000 tons (~ 15,000 cy) or equivalent concrete armor
units will be placed on the head of the Jetty A to stop its deterioration (Figure 21). The features
of this work are shown in Table 9.

For capping of the head, divided into elevation zones about 7,920 cy of rock will be placed
above MHHW. This represents 44% of the overall stone placement on this portion of Jetty A
and there is very little or no existing jetty stone expected to be present within this elevation
range. About 4,740 cy of rock will be placed between MHHW and MLLW. This represents a
26% of the overall stone placement on this portion of Jetty A and there is very little or no
existing jetty stone expected to be present within this elevation range. About 5,420 cy of rock
will be placed below MLLW. This represents 30% of the overall stone placement on this portion
of Jetty A and a 1783% change from the existing jetty prism, as there is very little or no existing
mounded jetty stone expected to be present within this elevation range.

In all zones, all proposed stone placement will occur on existing base relic stone that formed the
original jetty cross-section and was displaced and flattened by wave action, and does not include
any modification that changes the character or increases the scope or size of the original structure
design. The terminus of the head is simply closer to shore on a shorter jetty structure. . The
footprint of the existing jetty mound on the flattened relic stone is approximately 0.64 acres, and
the additional capping on the relic stone increases the width of the prism approximately 0.09
acres, for a total footprint of 0.73 acres on the existing relic stone.

Table 9. Jetty A Head Cap Feature

Features Jetty A
Location of cap stations 91 to 93
Timing of construction 2015
Dimensions of cap: 200 x 160 x 40 (0.73
length x width x height (feet) acres)
Stone size 30 to 40 tons
Avrea affected (outside relic stone) None
% of cap constructed on relic stone 100%
Construction method Land-based crane
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Figure 25. Jetty A Head Cap
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CONSTRUCTION MEASURES AND IMPLEMENTATION ACTIVITIES

Construction Schedule and Timing

The preferred in-water work window for the Columbia River estuary at the mouth is 1 November
to 28 February. However, seasonal inclement weather and sea conditions preclude safe, in-water
working conditions during this timeframe. Therefore, it is likely that most of in-water work for
constructing spur groins, head capping, cross-section repairs, constructing off-loading facilities,
etc. will occur outside this period during calmer seas, mostly between April and October.

Most landward work on the jetties will be occurring from 1 April to 15 October. Work is
assumed to occur 1 June to 15 October on the more exposed sections of the jetties. Placement
work may extend beyond these windows if weather and wave conditions are conducive to safe
construction and delivery. Stone delivery by land or water could occur year-round, depending on
delivery location and weather breaks. Barge delivery would most likely occur during the months
of April through October or at other times of the year depending on breaks in the weather and
which jetty is being used. Quarrying of the rock may be limited to the months of April through
October depending on the regulations pertinent to each quarry.

Work elements fall into four general categories for scheduling: (1) rock procurement, quarrying,
and delivery transport, (2) construction site preparation, (3) lagoon fill and dune augmentations,
and (4) jetty repair and rehabilitation work with construction of the design features including
head capping and spur groins. Site preparation would consist of the preparation of the rock
stockpile storage and staging areas, as well as the construction of any barge-offloading facilities
that may be required. Approximate transport quantities by method are 30 tons per truck and
6,500 tons per barge. The majority of the jetty rehabilitation work is expected to be conducted
from the top of the jetty downward using an excavator or a crane. Areas which may require
marine plant work include construction at the jetty heads and some of the deeper spur groins.

For design and cost-benefit estimates, the project was modeled and designed for a 50-year
operational lifespan. The schedule shown in Figure 26 illustrates construction actions related to
building engineered features anticipated to occur at any one or some combination of all three of
the jetties for the duration of 20 years. It also includes a predicted schedule of repair acti