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Environmental Assessment of the Rehabilitation of the MCR Jetty System

1. INTRODUCTION

This Revised Final Environmental Assessment (EA) evaluates the environmental effects for major
rehabilitation and repairs of the North and South Jetties and Jetty A, which are part of the U.S. Army
Corps of Engineers’ (Corps) mouth of the Columbia River (MCR) navigation project (see cover photo
and Figure 1). The EA provides a comprehensive analysis for all actions proposed at the MCR, including
actions for the South Jetty dune augmentation, actions at the North Jetty described in the North Jetty
Major Maintenance Report (MMR), May 2011, and actions described in the Major Rehabilitation Report
(MCR Jetty System Major Rehabilitation Evaluation Report, June 2012). This document describes and
evaluates all of these actions, and their associated cumulative effects are detailed here.

In June 2006, the Corps issued a draft EA (Draft Environmental Assessment, Columbia River at the
Mouth, Oregon and Washington, Rehabilitation of the Jetty System at the Mouth of the Columbia River,
June 2006) for public review and comment. This 2006 draft EA identified a proposed action for major
rehabilitation and repairs including rebuilding the jetty lengths, adding spur groins, and capping the head
at each of the jetties. In January 2010, the Corps issued a revised draft EA (Revised Draft Environmental
Assessment Columbia River at the Mouth, Oregon and Washington Rehabilitation of the Jetty System at
the Mouth of the Columbia River, January 2010) for public review and comment, which superseded the
2006 draft EA. The proposed action included a smaller-scaled project without the rebuilt lengths and
included head-capping, spur groins, and repair and rehabilitation actions at the jetties. The 2010 revised
draft EA also included the following actions: South Jetty foredune augmentation at the jetty root near the
neck of Clatsop Spit; fill of the lagoon at the North Jetty; and critical repairs to Stations 86-99 of the
North Jetty.

After public review of the 2010 draft EA, the Corps modified the proposed action for the North Jetty,
South Jetty, and Jetty A. The modification also included avoidance of fill in Trestle Bay. These
combined modifications avoided and minimized some of the formerly identified environmental impacts
by reducing the final structure and construction footprints necessary to achieve a resilient jetty system at
the MCR. The 2010 draft EA was finalized in May 2011, Final Environmental Assessment Columbia
River at the Mouth, Oregon and Washington Rehabilitation of the Jetty System at the Mouth of the
Columbia River and Finding of No Significant Impact, May 31, 2011 (2011 final EA). In addition to
avoiding fill in Trestle Bay, the proposed action in the 2011 final EA included: spur groin and head-
capping features at all jetties; scheduled repairs as the South Jetty; North Jetty lagoon fill; dune
augmentation at Clatsop spit; immediate rehabilitation at Jetty A; and a proposed schedule of activities in
a 20-year period. The Corps signed a FONSI in 2011 for a subset of the proposed action described in the
2011 final EA, which included the following: critical repairs at the North Jetty (stations 86-99), North
Jetty lagoon fill; and the dune augmentation at Clatsop spit.

This 2012 revised final EA updates the 2011 final EA. It makes the clarification that the No Action
Alternative is not the same as the Base Condition, since the Base Condition in the 2011 final EA included
some action (these were the selected course of action in the 2011 FONSI). The revised final EA also
clarifies modifications to the Base Condition assumptions per suggestions from an Independent, External
Peer Review (IEPR) team.

The cumulative effects evaluation has been updated in this revised final EA to incorporate the Corps’
proposal to designate nearshore dredge disposal sites at the MCR (see the April 24, 2012 Public Notice
for: Nearshore Disposal Locations at the Mouth of Columbia River Federal Navigation Project Pacific
County, Washington Clatsop County, Oregon).
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Currently the Corps has identified a preferred alternative addressing the rubble-mound structures at the
MCR over the next 8 years. Because these structures are built on sand, are subject to extreme physical
environmental conditions, and have been established for over 125 years, they would require work and
repair beyond the 8-year period. Throughout and at the end of 8-years, via inspections and monitoring the
Corps would need to examine any needed future maintenance, rehabilitation or reconstruction.

The duration and preferred alternative for all of these actions remain within the scope of effects
previously evaluated in the 2011 Biological Opinion and Concurrence Letter, (May 18, 2011, Endangered
Species Act Biological Opinion and Conference Report and Magnuson-Stevens Fishery Conservation and
Management Act Essential Fish Habitat Consultation for the Major Rehabilitation of the Jetty System at
the Mouth of the Columbia River - NMFS No 2010/06104, and; 2/23/2011, Major Rehabilitation of the
Jetty System at the Mouth of the Columbia River Navigation Channel, Clatsop County, Oregon and
Pacific County, WA USFWS # 13420-2011-1-0082).

1.1. Project Authority

The features of the MCR navigation project were authorized by the River and Harbor Acts of 1884, 1905,
and 1954. The navigation project consists of a 0.5-mile wide navigation channel extending for about 6
miles through a jettied entrance between the Columbia River and the Pacific Ocean. The MCR is the
ocean gateway for maritime navigation to and from the Columbia-Snake River navigation system.
Approximately $20 billion of commerce passes through the MCR jetty system annually. The ocean
entrance at the MCR is characterized by large waves and strong currents and is considered one of the
world’s most dangerous coastal inlets.

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 undertaken by the Corps Portland District since 1885. Congress has authorized
the improvement of the MCR for navigation through the past legislation:

e Senate Executive Document 13, 47th Congress, 2nd 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.

e House Document 94, 56th Congress, 1st 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.

e House Document 249, 83rd Congress, 2nd 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.

e 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 costs at MCR
are borne by the Federal Government.

The authority for maintenance of the MCR jetties comes from its 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
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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.

o 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
would be a deferral of capital expenditures to replace the structure. Rehabilitation would be
considered as an alternative when it can measurably 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
Engineering Circular (EC) delineates the dollar limits and construction seasons (usually two
construction seasons).

e Efficiency Improvements. This category would enhance operational efficiency of major project
components. Operational efficiency would increase outputs beyond the original project design.
This category is typically used to evaluate hydropower production.

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.

1.2. Background

Figure 1. Project Area Showing the MCR Jetties and Underwater Sand Shoals

_ Baker Bay

- Benson Beach

G

o

From 1885 to 1917, the North and South jetties were constructed. Jetty construction realigned the ocean
entrance to the Columbia River, established a consistent navigation channel that was 40-feet deep across
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the bar, and dramatically improved navigation through the MCR. Improvements made from 1930 to 1942
(including adding Jetty A and the Sand Island pile dikes) produced the present entrance configuration.

The MCR jetties are unique structures that help ocean-going vessels move between the Columbia River
and Pacific Ocean. Simply put, a jetty is a rock finger that stretches out into the ocean from the shoreline,
essentially extending the mouth of the river well into the sea. Where a river empties into the ocean,
currents slow and sand bars develop, which cause a dangerous situation for ships trying to navigate
through an ever-changing channel. Jetties create more defined and concentrated flows at the mouth of the
river to help scour out the shallow sand deposits and maintain a stable channel location and depth.

The forces of nature have taken their toll on the structural integrity of the MCR jetties, and the Corps is
working at restoring them to acceptable levels of reliability. Repairs were made in 1965 for the North
Jetty, in 1962 for Jetty A, and in 1982 for the South Jetty. Additional repairs to address immediate needs
were completed at the North Jetty in 2005 and at the South Jetty in 2007. Further details on repair history
are described below.

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
considerable 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 (1.1 miles) of 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 2100 feet (0.4 mile) of the North Jetty has eroded.

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.
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Table 1. Construction And Repair History Of 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. Tt 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 235 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 conerete 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+035 (middle of outer segment to existing end). Similar design to 1933-
1934 repair.

Revised EA, June 2012 5



Environmental Assessment of the Rehabilitation of the MCR Jetty System

Table 1 (Continued)

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 314405 (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 curent 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+335, 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+335 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 +235 feet with side slope of 1:2.

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 applicable regulations.
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1.3. Purpose and Need for Action

1.3.1. Purpose

The purpose of the proposed action is 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.

1.3.2. Need

Structural degradation of the +100-year old MCR jetty system has accelerated in recent years because of
increased storm activity and loss of sand shoal material upon which the jetties are constructed. In
addition, beaches on the ocean sides of the North and South jetties, which formed as a result of jetty
construction, have been receding gradually over the years, exposing previously protected sections of the
jetties at the beach line to storm waves. Taking no action to protect and to extend the functional life of
the jetties will result in further deterioration of the jetties and the sand shoals upon which they rest,
increasing the likelihood of a jetty breach. Recent jetty repairs have addressed immediate critical needs.
Additional modifications and repairs to the jetties are necessary to address important near- and long-term
needs to keep the jetties functioning at an acceptable reliability and to reduce the potential for emergency
repairs, emergency dredging, and impacts to navigation.

1.4. Project Area Description

The North Jetty and Jetty A are located in Pacific County, Washington, near Ilwaco and Long Beach on
the Long Beach Peninsula (see cover photo). The North Jetty is located within Cape Disappointment
State Park (formerly Fort Canby), and Jetty A is located near the Coast Guard station. The 2.3-mile long
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,
positioned on the south side of the North Jetty, was constructed in 1939 to a length of 1.1 miles and is
located upstream of the North Jetty. Jetty A was constructed to direct river and tidal currents away from
the North Jetty foundation.

The South Jetty is located in Clatsop County, Oregon near Warrenton/Hammond and Astoria (see cover
photo). The South Jetty is located in Fort Clatsop State Park. The South Jetty is about 6.6 miles long.
The initial 4.5-mile section of the South Jetty was completed in 1896, with a 2.4-mile extension
completed in 1914. Currently, approximately 3 miles of jetty extends seaward of the shoreline. To
stabilize the jetty foundation, six groins perpendicular to the South Jetty were constructed with lengths
from about 100 to 1,000 feet (see Section 3.2.2). Over 6,100 feet of loss has occurred at the South Jetty.
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.
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2. AFFECTED ENVIRONMENT

2.1. Physical Characteristics

The MCR is a high-energy environment. Horizontal circulation in the estuary is generally clockwise
(when viewed from above), with incoming ocean waters moving upstream in the northern portion of the
estuary and river waters moving downstream in the southern portion of the estuary. Vertical circulation is
variable, reflecting the complex interaction of tides with river flows and bottom topography and
roughness (Corps 1983).

The Columbia River estuarine environment (based on salinity and tidal effects) extends from the mouth to
river mile (RM) 38. The width of the river varies from 2 to 5 miles wide throughout the estuary and about
1 mile wide at RM 30. Tidal effect extends almost 150 miles upstream (Corps 1983), but the saltwater
wedge is limited to about RM 20 (Corps 1999). The North and South Jetties and Jetty A were constructed
at the MCR to help stabilize the channel, to reduce the need for dredging, and to provide protection for
ships. The navigation channel is maintained at authorized depths of 48 to 55 feet below mean lower low
water (MLLW)* and is 0.5-mile wide from RM -3 to RM 3. River flows are controlled by upstream
storage dams.

A dredged material disposal site called the North Jetty Site is entirely within inland waters. It is located
about 400 feet south of the North Jetty, occupies an area of 1,000 feet by 5,000 feet, and has an average
water depth of 35-55 feet. This site was evaluated and established by the Corps in 1999 under Section
404 of Clean Water Act to allow the placement of dredged material along the toe of the North Jetty to
protect it from excessive waves and current scour. Use of the site is limited to disposal of MCR dredged
material. From 1999-2008, about 4.4 million cubic yards (mcy) of dredged material was placed in the
North Jetty site.

An ocean disposal site called the Shallow Water Site (SWS) lies within 2 miles offshore from the MCR
and was evaluated and designated in 2005 by the U.S. Environmental Protection Agency (USEPA) under
Section 102 of the Marine Protection, Research and Sanctuaries Act. The SWS occupies a trapezoidal
area of 3,100- to 5,600 feet in width by 11,500 feet in length and lies within a water depth of 45-75 feet.
The SWS is used for disposal of material dredged from either the MCR or the lower Columbia River.
The SWS is dispersive, which means that material placed there is transported away from the site by waves
and currents. Active monitoring and evaluation determined that 80% to 95% of the dredged sand
annually placed at the SWS moves northward onto Peacock Spit. From 1997-2008, approximately 29
mcy of dredged sand has been placed in the SWS. The SWS is of strategic importance to the region; its
continual use has supplemented Peacock Spit with sand, sustained the littoral sediment budget north of
the MCR, protected the North Jetty from scour and wave attack, and stabilized the MCR inlet.

There is also an active deep water disposal site 7 miles off shoreline in Pacific Ocean (Deep Water Site),
west of the Columbia River, as well as an active disposal site in the estuary at RM 7 called the Chinook
Channel Area D, the latter of which receives materials from the Columbia and Lower Willamette reaches.

These active disposal sites have undergone extensive evaluation and review regarding potential effects
prior to their site designation. The Corps has recently proposed designating additional dredge material
disposal sites near both the North and South Jetties. If designated, those sites may also be available. The

! In this EA, depth is expressed as MLLW or as North American Vertical Datum (NAVD); the difference between
MLLW and NAVD is about 0.3 feet.
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current proposed disposal actions for the MCR repairs and rehabilitation are congruent with these active
projects and efforts. Dredged material from this proposal will likely be placed in the SWS or other
preapproved locations. Disposal actions from this project will be similar to and in compliance with
actions described in associated site designations and approvals.

The Corps is not proposing any new disposal sites specific to this jetty repair/rehabilitation action and
will most likely use the SWS site, which is a designated Ocean Dredged Material Disposal Site
(ODMDS). The EPA designates and manages the disposal of ocean dredged material pursuant to section
102 of the Marine Protection, Research, and Sanctuaries Act (MPRSA). The designation process for both
the SWS and Deep Water Sites was finalized in 2005 and can be found at 70 FR 10041. As part of the
associated Site Management and Monitoring Plan (SMMP) to ensure adaptive management and
protection from adverse mounding and environmental impacts, the Corps submits an Annual Use Plan to
EPA requesting use of the sites for placing materials before the beginning of dredge season and disposal
at the site.

Approximately 19,575 acres of shallow-water habitat presently exist in the vicinity of the MCR project,
some of which is intertidal sandflat and is periodically exposed. For the purposes of this analysis,
shallow-water habitat was considered to include water 20-feet deep and shallower, whether or not it
experienced periodic exposure at low tides. During the geospatial analysis, boundary conditions were set
as closely as possible to match those which were used in the hydraulic and hydrologic analyses and
modeling. This area roughly extends to RM 3, and 3 miles seaward. Generally, shallow-water habitat in
the MCR is concentrated around the jetty structures and in adjacent coves and bays. The dominant
substrate in vicinity of the jetties consists of relic rock and shifting sand, with little habitat heterogeneity
due to the dynamic current, wind, and wave conditions.

2.1.1. Waves, Currents, and Morphology

The ocean entrance at the MCR is characterized by large waves and strong currents interacting with
spatially variable bathymetry. The MCR entrance is considered one of the world’s most dangerous
coastal inlets for navigation. Approximately 70% of all waves approaching the MCR are from the west-
northwest (Moritz and Moritz 2004). During winter storms, the ocean offshore of the jettied river
entrance is 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 and period is 9 feet and 12 seconds, respectively. From May to September, average offshore wave
height and period is 5 feet and 9 seconds, respectively, and waves approach mostly from the west-
northwest. Occasional summer storms produce waves approaching from the south-southwest with wave
heights of 6.5 to 13 feet and wave periods of 7 to 12 seconds. The tides are mixed semi-diurnal with a
diurnal range of 7.5 feet. The instantaneous flow rate of estuarine water through the MCR inlet during
ebb tide can reach 1.8 million cubic feet per second (cfs). Tidally dominated currents at the MCR can
exceed 8.2 feet per second. A large, clockwise-rotating eddy current has been observed to form between
the North Jetty, the navigation channel, and Jetty A during ebb tide. A less pronounced counter-
clockwise eddy forms in response to flood tide. The North Jetty eddy has varying strength and direction
(based on location and timing of tide) ranging from 0.3 to 3.3 feet per second.

As waves propagate shoreward toward the MCR, the waves are modified by the asymmetry (irregularity)
of the MCR’s underwater morphology (form). The asymmetric configuration of the MCR and its
morphology is characterized by the sizeable offshore extent of Peacock Spit on the north side of the North
Jetty, southwesterly alignment of the North/South jetties and channel, and the absence of a large shoal on
the south side of the MCR. Nearshore currents and tidal currents are also modified by the jetties and the
MCR’s morphology. These modified currents interact with the shoaling waves, river currents, and
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seasonal hydrograph to produce a complex and agitated wave environment at the MCR. The asymmetry
of the MCR causes incoming waves to be focused onto areas which would not otherwise be exposed to
direct wave action.

An example of this wave-focusing effect is the area along the south side of the North Jetty. Initially, it
would appear that this area is most susceptible to wave action approaching the MCR from the southwest.
However, this is not the case; the opposite is what occurs. The area located between the North Jetty, the
navigation channel, and Jetty A is affected by wave action during conditions when the offshore wave
direction is from the west-northwest, because of the refractive nature of Peacock Spit. Waves passing
over Peacock Spit (approaching from the northwest) are focused to enter the MCR along the south side of
the North Jetty. Conversely, large waves approaching the MCR from the southwest are
refracted/diffracted (changed in direction) around the South Jetty and over Clatsop Spit, protecting the
south side of the North Jetty from large, southerly waves.

The stability of the MCR channel is related to the jetties and the morphology of Peacock and Clatsop spits
(Moritz et al., 2003). Through phased jetty construction from 1885 to 1939 and the associated response
of MCR morphology, the project features at the MCR and the resultant morphology are now dependent
on one another both in terms of structural integrity and project feature functional performance. If the
jetties change over time (further recession of jetty head or breach within jetty trunk), the inlet’s
morphology will respond accordingly. For example, if the head of the North Jetty recedes landward by
100 feet, the morphology adjacent to the North Jetty will adjust accordingly, with much of the mobilized
sediment entering the MCR navigation channel. The offshore extent of the North Jetty acts to retain
Peacock Spit and to prevent its southward re-entry into the MCR inlet. The North Jetty acts to constrain
current flow through the entrance to maintain a stable inlet.

Jetty A helps to reduce severe ebb tide circulation affecting the North Jetty, thereby protecting the North
Jetty. Jetty A also protects Sand Island and Ilwaco channel from severe flood tide currents and storm
wave action entering the inlet from the ocean. By effectively constraining currents within the inlet, Jetty
A also reduces the likelihood of Clatsop Spit migrating northward into the inlet. The offshore extent of
the South Jetty protects the MCR inlet from severe wave action and constrains destabilizing currents. The
present condition of the South Jetty also acts to stabilize Clatsop Spit and shore land south of the jetty. In
summary, the function of the MCR jetties is related to the offshore distance to which the jetties extend.

Potential long-term impacts of climate change were considered in the analysis of the MCR Jetties.
Climate change impacts on coastal projects can potentially involve two separate factors, increased sea
level and changes in the wave climate. Analysis of monthly mean sea level data from 1925 to 2006 at the
National Weather Service’s Astoria gauge has shown that the mean sea level trend is -0.31
millimeters/year, which is equivalent to a change of -0.05 feet in 50 years. The trend is negative because
of the opposing effect of rebound of the landmass in the area. Overall, water levels along the Oregon
Coast are primarily a function of astronomical tide influences with a representative tidal range of
approximately 7 feet. Other factors that can influence water levels are atmospheric pressure, El Nino/La
Nina cycles, wind set-up, and wave set-up. Those values can combine with a high tide level to
approximate an extreme high water level (during storm wave action) of approximately 15.8 feet MLLW.
The extreme low water level (during storm wave action) was estimated to be 1.3 feet MLLW. Overall,
since the projected historical trend of sea level at the project site is estimated to be -0.05 feet in 50 years,
sea level rise is not projected to be a dominant climate change factors at the project site.

Another concern regarding climate change is wave height trends. Waves that affect each jetty are a
function of deepwater waves and water depths at each jetty. Shallower water depths may limit wave
heights along a given section of a jetty. The potential for future changes in wave climate along each jetty
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was addressed by estimating two factors: 1) increases in present offshore storm wave height, and 2)
reduction in the MCR inlet morphology. The latter could increase depth-limited wave height. Analysis
of deep water wave data near the project site may indicate increasing trends in height of storm-related
waves and frequency of storms. Due to the relatively short data record (1984 to 2009), it is not known
whether this trend accurately represents a one-way increase, or is simply a subset of a larger, wider-
ranging database of wave heights. The comprehensive analysis of historical storm events is expected to
adequately capture the present deep water contribution of potential wave height variation for this project
site. The above approach forms the basis for estimating the potential changes in wave climate that could
affect the MCR jetty system.

2.1.2. Foundation Conditions

The MCR jetties were constructed on underwater sand shoals. These shoals are considered to be crucial
project elements. These shoals and adjacent morphology are receding. As the morphology near the MCR
jetties experiences measurable recession (erosion), the jetties will be undermined by waves and currents.

2.1.3. Landforms

Near the Oregon shore of the estuary, Clatsop Spit is a coastal plain. On the Washington shore, Cape
Disappointment is a narrow, rocky headland. Extensive accretion of land has occurred north of the North
Jetty since its construction. This accreted land, however, is now in the process of recession as is evident
by erosion at Benson Beach. The Corps is in the process of evaluating possible use of Columbia River
sand to place back into the littoral drift north of the North Jetty, and some sand has been placed at Benson
Beach. Behind the headland is beach dune and swale. Wetlands occur on accreted land north of the
North Jetty and on Clatsop Spit, and depressional wetlands also occur at Jetty A. On the Oregon shore,
Fort Clatsop State Park is also mostly on accreted land formed with construction of the South Jetty, and
depressional wetlands occur throughout this area as well.

Wetlands near North Jetty. Scouring has taken place on the north side of the North Jetty resulting in
formation of wetlands and a backwater lagoon within the approximately 16-acre wedge of land between
North Jetty and the North Jetty Access Road. Lagoons are typically characterized by shallow water and
intermittent ocean connectivity and are often oriented parallel to the shoreline. Because of their interface
location between land and sea, their exposure to rapidly changing physical and chemical influences, their
short and varied water residence time, and their wind and weather dependent vertical and horizontal
stratification, these lagoon features can be very dynamic and productive based on these natural constraints
(Troussellier 2007). However, a recently repaired sand berm now currently separates the western
entrance of the North Jetty lagoon from tidal flows along the south end of Benson Beach, and there is
very little aquatic vegetation within or around the channel. The North Jetty lagoon is often inundated
both by tidal waters that come through the jetty and by freshwater from wetlands that have formed in
accreted lands north of the North Jetty Access Road and which drain through a culvert into the lagoon and
its few adjacent wetlands. The lagoon and wetland areas on the south side of the North Jetty Access Road
were originally delineated in this wedge of land and equaled approximately 6.5 acres total of both
wetlands (1.78) and waters of the United States (4.71). Updated and expanded delineations indicate that
scour has increased the size of the lagoon, while storms have covered some of the previously identified
wetlands at the western end of the lagoon. Currently, south of the North Jetty Access Road there are a
total of 8.86 acres of both wetlands (0.84) and waters of the U.S. (8.02).

2007 Delineations: Wetlands south of the North Jetty Access Road were originally delineated by
Tetra Tech (20074, b) in accordance with the Corps” Wetlands Delineation Manual (Corps 1987). The
following three distinct wetlands were identified in the earlier delineation.
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Wetland 1 (0.61 acre). These disjunct wetlands were classified as estuarine emergent, persistently
regularly flooded. These patches of wetlands fringe the scoured-out tidal channel and were characterized
by bighead sedge, American dune grass, Baltic rush, and tufted hairgrass. These fringe wetlands were
ephemeral in nature and could be affected by moving sand. This was evident during a field visit in fall of
2007 when sand from a storm during the previous winter washed sand eastward covering nearly all of a
patch of wetlands that occurred near Benson Beach.

Wetland 2 (0.97 acre). These wetlands were classified as palustrine emergent, persistently seasonally
flooded and as palustrine scrub-shrub broad-leaved deciduous seasonally flooded. They occurred
adjacent to the beach access road in drainage ditches. Three plant communities characterized this
wetland: Baltic rush-velvet grass emergent, slough sedge emergent, and willow shrub.

Wetland 3 (0.20 acre). This wetland was classified as palustrine scrub-shrub, broad-leaved deciduous,
seasonally flooded. This bowl-shaped wetland occurred toward the west end of the area projected for
filling and is characterized by a thick understory of slough sedge and an over-story mainly of alder.
Pacific crabapple and Sitka spruce were also present.

Other Waters of the U.S. The surrounding lagoon resembled a scoured-out tidal channel and was a non-
vegetated (and non-wetland) area of bare sand comprising approximately 4.71 acres.

Previous 2007 North Jetty Wetland Ratings

Two of the three wetlands described above were rated by the Washington Department of Ecology and the
Corps on November 16, 2007 in accordance with the Washington State Wetland Rating System (Hruby
2004). Wetland 1, the tidal fringe wetlands, was not rated by this system because they were considered
estuarine wetlands. Because of lack of hydrologic connection, Wetland 2 (consisting of two ditches) was
broken out into discrete wetlands for rating purposes (referred to here as Wetland 2a and Wetland 2b).
Wetland 2a was between the east parking lot and the beach access road and Wetland 2b was just west of
Wetland 2a.

Categories were assigned by the rating system and were as follows: Category | (score > 70), Category II
(score 51-69), Category Il (score 30-50), and Category IV (score < 30). All three wetlands rated were
considered depressional wetlands and qualified as Category I11 wetlands. Original scores for the wetlands
are shown in Table 2.

Table 2. 2007 Wetland Scores, North Jetty

Function Wetland
2a 2b 3
Water Quality Functions 12 20 12
Hydrologic Functions 5 10 12
Habitat Functions 13 13 15
Total Score 30 43 39

Note: Rating by Washington State Wetland Rating System

2011 Delineations: In 2011, the Corps contracted with Tetra Tech and updated the delineations for
the area south of the North Jetty Access Road, and also delineated wetlands north of the North Jetty
Access Road in order to locate additional necessary construction staging areas as well as identify potential
wetland mitigation sites. As a result, it was discovered that several of the previously-delineated
westernmost wetlands south of the North Jetty Access Road had disappeared due to storm and wind
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activity, and the remaining wetlands were somewhat smaller for the same reasons. In contrast, the lagoon
area increased due to scour action at the interior jetty root.

The following figure indicates the wetlands or wetland mosaics that were identified both north and south
of the North Jetty Access Road.
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Figure 2. 2011 Wetland Delineations at the North Jetty
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These wetlands were also classified per the Cowardin system as follows (TetraTech 2011).

Table 3. 2011 Wetland Classifications, North Jetty

Site Wetland Polygon

North Jetty

NJ1
NJ2
NJ3
NJ4
NJ5
NJ6
NJ7
NJ8
NJ9
NJ10
NJ11
NJ12
NJ13
NJ14
NJ15
NJ16
NJ17
NJ18
NJ19
NJ20
NJ21
NJ22
NJ23
NJ24
NJ25
NJ26
NJ27

Acres Wetland Classification®

1.074 Palustrine emergent nonpersistent

0.026 Palustrine emergent nonpersistent

0.083 Palustrine emergent nonpersistent

0.417 Palustrine emergent nonpersistent

0.033 Palustrine emergent nonpersistent

0.733 Palustrine emergent nonpersistent

0.015 Palustrine emergent nonpersistent

0.007 Palustrine emergent nonpersistent

1.864 Palustrine forested broad-leaved deciduous
0.247 Palustrine forested broad-leaved deciduous
0.109 Palustrine forested broad-leaved deciduous
0.038 Palustrine forested broad-leaved deciduous
0.015 Palustrine emergent nonpersistent

0.002 Palustrine forested broad-leaved deciduous
0.502 Palustrine forested broad-leaved deciduous
0.015 Palustrine emergent nonpersistent

0.012 Palustrine forested broad-leaved deciduous
0.010 Palustrine forested broad-leaved deciduous
0.003 Palustrine forested broad-leaved deciduous
0.003 Palustrine emergent nonpersistent

2.612 Palustrine forested broad-leaved deciduous
0.036 Palustrine forested broad-leaved deciduous
0.337 Palustrine forested broad-leaved deciduous
0.018 Estuarine intertidal emergent persistent
0.041 Estuarine intertidal emergent persistent
0.070 Estuarine intertidal emergent persistent
0.062 Palustrine forested needle-leaved evergreen

Vegetation Classification®’

Deschampsia cespitosa - Juncus balticus salt marsh

Deschampsia cespitosa - Juncus balticus salt marsh

Carex obnupta

Carex obnupta

Carex obnupta

Deschampsia cespitosa - Juncus balticus salt marsh

Deschampsia cespitosa - Juncus balticus salt marsh

Juncus balticus - Carex obnupta

Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Carex obnupta

Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta

Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Carex obnupta

Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Carex obnupta

Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus
Juncus balticus - Carex obnupta

Juncus balticus - Carex obnupta

Juncus balticus - Carex obnupta

Picea sitchensis / Carex obnupta - Lysichiton americanus

Total Wetland Acres

ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

8.38

? Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United States. U.S. Fish and Wildlife Service publication FWS/OBS-79/31. Washing
b Kagan, J.S., J.A. Christy, M.P. Murray, and J.A. Titus. 2004. Classification of Native Vegetation of Oregon. Oregon Natural Heritage Information Center.

“OR classifications were applied to WA wetland polygons because of their similarities in vegetation and function and lack of appropriate classifications specific to WA.

(TetraTech 2011)

Using the Washington State Wetland Rating System, delineated wetlands were also categorized,
functionally scored, and rated as illustrated below. These ratings and categories help to develop

appropriate wetland mitigation, which is further discussed in the pertinent section.
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Table 4. 2011 Wetland Rating Scores, North Jetty

Wetland
NJ9,11- NJ17,20,22
Function NJ1 NJ2 NJ3 NJ4 NJ5 NJ6-7 NJ8 16,18,21 NJ10 ,23 NJ19 NJ24-26 NJ27
Water Quality
Functions 6 10 10 10 10 14 10 10 10 NA 5
Hydrologic Functions 7 4 4 4 4 11 7 7 4 NA 2
Habitat Functions 15 13 13 15 13 16 13 26 13 13 13 NA 11
Total Score 28 27 27 28 27 29 27 51 30 30 27 NA 18
Speual Characteristics Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal Interdunal
& HGM Class Depressional Depressional Depressional Depressional Depressional Depressional Depressional Riverine Depressional Depressional Depressional Estuarine Depressional
Final Category 1 [\ \Y 1l \Y 1l \Y 1 11 11 vV [ 11
Note: Rating by Washington State Wetland Rating System, (Tetra Tech 2011)
16
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Wetlands near Jetty A. Land around the base of Jetty A received a cursory inspection on January 22,
2007 and again on September 13, 2010. An official wetland delineation was completed in 2011 to assess
rock storage and construction staging operations that will occur in the vicinity of Jetty A. The following
figure below indicates wetlands in the vicinity of Jetty A.

These wetlands were also classified per the Cowardin system, and then given a rating score per the WA
State rating system as follows (TetraTech 2011).

Table 5. 2011 Wetland Classifications, Jetty A

Site Wetland Polygon Acres Wetland Classification® Vegetation Classification"’ Total Wetland Acres
Jetty A 0.91
JA1 0.611 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta
JA2 0.126 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta
JA3 0.168 Palustrine emergent nonpersistent Deschampsia cespitosa - (Carex lyngbyei - Distichlis spicata) salt marsh

? Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United States. U.S. Fish and Wildlife Service publication FWS/OBS-79/31. Washing
b Kagan, J.S., J.A. Christy, M.P. Murray, and J.A. Titus. 2004. Classification of Native Vegetation of Oregon. Oregon Natural Heritage Information Center.
“OR classifications were applied to WA wetland polygons because of their similarities in vegetation and function and lack of appropriate classifications specific to WA.

(TetraTech 2011)

Table 6. 2011 Wetland Rating Scores, Jetty A

Function EldhC

JAL JA2 JA3
Water Quality Functions 8 7 NA
Hydrologic Functions 7 5 NA
Habitat Functions 11 10 NA
Total Score 26 22 NA
Special Characteristics & HGM Class Interdunal Interdunal Estuarine

Depressional Depressional

Final Category 11 11 I

Note: Rating by Washington State Wetland Rating System, (Tetra tech 2011)
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Figure 3. 2011 Wetland Delineations at the Jetty A
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Wetlands near South Jetty (on Clatsop Spit). An investigation into vegetation communities on Clatsop
Spit was conducted in spring of 2007 (Tetra Tech 2007b). See the first figure below. Though not official
delineations, these habitat surveys suggested that of the 600-acres of Clatsop Spit investigated, 193-acres
were likely wetlands (Tetra Tech 2007b). The topography of the area is complex with dunes and
intertidal swales forming a mosaic of various vegetation communities including shorepine-slough sedge,
slough sedge marsh, American dune grass, creeping bent grass, salt marsh, coast willow-slough sedge,
tufted hair grass, shorepine-European beach grass, shorepine-Douglas fir, shorepine, Scotch broom-
European beach grass, and European beach grass (Figure 2). At least three of these communities
(shorepine-slough sedge, shorepine-Douglas fir, and coast willow-slough sedge) have been ranked
globally and by the State for their rarity and vulnerability to extinction and should be protected from
impacts (Tetra Tech 2007b).

It is anticipated that the proposed action will avoid most impacts to wetlands and waters of the United
States in this area to the maximum degree feasible. The vegetation surveys allowed initial identification
of possible locations for construction storage, staging, and stockpiling areas. In order to further avoid and
minimize impacts, wetland delineations were also completed by Tetra Tech at the South Jetty in 2011 in
the vicinity of the areas under consideration for construction staging and stockpiling as well as mitigation.
The following series of figures after the VVegetative Communities figure indicate areas in which wetlands
were identified.

The Cowardin classifications and vegetative communities for each class are also described in the tables
below. Wetlands at the South Jetty and South Jetty mitigation area were also scored based on their
functional conditions and values, though differently than the process used in Washington. The method
used to evaluate wetlands at the Clatsop Spit was Oregon Rapid Wetlands Assessment Protocol
(ORWAP) 2.0.2, which was developed in partnership by the OR Department of State Lands (DSL), the
US EPA, and the Portland District Regulatory Branch (ORWAP 2010). Functional output scores are
based on the following parameters: Water Storage; Sediment Retention; Phosphorus Retention; Nitrate
Removal; Thermoregulation; Carbon Sequestration; Organic Matter Export; Aquatic Invertebrate Habitat;
Anadromous Fish Habitat; Non-anadromous Fish Habitat; Amphibian and Reptile Habitat; Waterbird
Feeding Habitat; Waterbird Nesting Habitat; Songbird, Raptor, and Mammal Habitat; Pollinator Habitat;
and Native Plant Diversity. Grouped Service Functions include: Hydrologic; Water Quality Support;
Fish Support; Aquatic Support; Terrestrial Support; and Carbon Sequestration. Value scores include the
same categories, with the following exceptions: Carbon Sequestration and Organic Matter Export are not
included; and in the Grouped Service Values, Carbon Sequestration is replaced by Public Use and
Recognition, and Provisioning.

Functions are considered the physical, chemical, and biological processes that characterize the wetland
ecosystem; while values reflect the importance or worth of wetland functions to societal needs (ORWAP
2010). According to ORWAP guidance, scores that rank above the median threshold relative to 221 state-
scored wetlands can be considered “relatively high” for that output, and conversely, “relatively low” if the
opposite is true (ORWAP 2010).
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Figure 4. Clatsop Spit Vegetative Communities
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Figure 5. 2011 Wetland Delineations, Clatsop Spit West, South Jetty

Legend
Community Type

B carex obrupta

[ I Deschampsia cespitosa - (Carex lyngbyei - Distict
7 [ Deschampsia cespitosa - Juncus balticus salt mar
%“; - Distichlis spicata playa

_g -Pi:as itchensis / Carex obnupta - Lysichiton ame
% [ Pinus ssp. contorta / Carex P

% -Saucorrlia irginica - Distichlis spicata - Triglochis
gﬁ - Salix hookeriana / (Argentina egedii ssp. egedii) -
il 7] owus
e [ stuay Area

South Jetty West Wetland
Delineation Area A

(TetraTech 2011)

Revised EA, June 2012 21



Environmental Assessment of the Rehabilitation of the MCR Jetty System

Figure 6. 2011 Wetland Delineations, Clatsop Spit West, South Jetty
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Table 7. 2011 Wetland Classifications, South Jetty and Mitigation Area

Site Wetland Polygon Acres Wetland Classification® Vegetation Classification®’ Total Wetland Acres
South Jetty 6.93
Si1 0.103 Estuarine intertidal emergent persistent Carex obnupta ok
SJ2 0.036 Estuarine intertidal emergent persistent Salicornia virginica - Distichlis spicata - Triglochin maritima - (Jaumea carnosa) ok
NIE] 0.004 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
Sla 0.018 Estuarine intertidal emergent persistent Deschampsia cespitosa - (Carex lyngbyei - Distichlis spicata) salt marsh ok
SI5 0.131 Estuarine intertidal emergent persistent Deschampsia cespitosa - (Carex lyngbyei - Distichlis spicata) salt marsh ok
Sl 2.267 Estuarine intertidal emergent persistent Deschampsia cespitosa - (Carex lyngbyei - Distichlis spicata) salt marsh ok
S17 0.037 Palustrine emergent nonpersistent Deschampsia cespitosa - Juncus balticus salt marsh ok
SI8 0.025 Palustrine emergent nonpersistent Carex obnupta ok
SJ9 0.008 Palustrine emergent nonpersistent Carex obnupta ok
SJ10 0.125 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
SJ11 0.096 Estuarine intertidal emergent persistent Deschampsia cespitosa - Juncus balticus salt marsh ok
Si12 0.006 Estuarine intertidal emergent persistent Distichlis spicata playa ok
SJ13 0.546 Estuarine intertidal emergent persistent Distichlis spicata playa ok
Si14 0.073 Estuarine intertidal emergent persistent Distichlis spicata playa ok
SJ15 0.186 Estuarine intertidal emergent persistent Distichlis spicata playa ok
SJ16 0.047 Palustrine forested needle-leaved evergreen Pinus contorta ssp. contorta / Carex obnupta ok
S117 0.480 Palustrine emergent nonpersistent Carex obnupta ok
SJ18 0.223 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
SJ19 0.398 Palustrine forested needle-leaved evergreen Picea sitchensis / Carex obnupta - Lysichiton americanus ok
SJ20 0.065 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
Sj21 0.021 Palustrine emergent nonpersistent Carex obnupta ok
S22 0.221 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
SJ23 0.033 Palustrine forested needle-leaved evergreen Pinus contorta ssp. contorta / Carex obnupta ok
SJ24 0.008 Palustrine emergent nonpersistent Carex obnupta ok
SJ25 0.003 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
SI26 0.004 Palustrine forested needle-leaved evergreen Pinus contorta ssp. contorta / Carex obnupta ok
SI27 0.021 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
SJ28 0.723 Palustrine emergent nonpersistent Carex obnupta ok
SJ29 0.276 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
SJ30 0.204 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
SJ31 0.017 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
SJ32 0.020 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
SI33 0.467 Palustrine forested broad-leaved deciduous  Salix hookeriana / (Argentina egedii ssp. egedii) - Carex obnupta ok
NEZS 0.018 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
SJ35 0.018 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
South Jetty East 0.25
SJE1 0.036 Palustrine forested broad-leaved deciduous  Salix hookeriana - Spiraea douglasii ok
SIE3 0.037 Palustrine emergent nonpersistent Deschampsia cespitosa - Juncus balticus salt marsh ok
SIE2 0.179 Palustrine forested needle-leaved evergreen Pinus contorta ssp. contorta / Carex obnupta ok
Mitigation 7.55
MA2 0.227 Palustrine forested needle-leaved evergreen  Pinus contorta ssp. contorta / Carex obnupta ok
MA1 2.640 Palustrine forested broad-leaved deciduous  Salix hookeriana - (Malus fusca) / Carex obnupta - Lysichiton americanus ok
MA3 4.680 Estuarine intertidal emergent persistent Deschampsia cespitosa - (Carex lyngbyei - Distichlis spicata) salt marsh ok

? Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United States. U.S. Fish and Wildlife Service publication FWS/OBS-79/31. Washing
®Kagan, 1.S., J.A. Christy, M.P. Murray, and J.A. Titus. 2004. Classification of Native Vegetation of Oregon. Oregon Natural Heritage Information Center.
“OR classifications were applied to WA wetland polygons because of their similarities in vegetation and function and lack of appropriate classifications specific to WA.

(TetraTech 2011)
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Environmental Assessment of the Rehabilitation of the MCR Jetty System

Table 8. 2011 Wetland Functions and Values, South Jetty Depressional — Sheet A

CoverPg: Basic Description of Assessment ORWAP version 2.0.2

Site Name: South Jetty*

Investigator Name: Jeff Barna

Date of Field Assessment: 4-17 March 2011

County: Clatsop

Nearest Town: Warrenton, OR

Latitude (decimal degrees): 46.227276°

Longitude (decimal degrees): neg 124.003985°

TRS, quarter/quarter section and tax lot(s) Washington, Willamette Meridian TON,R11W,sec26
Approximate size of the Assessment Area (AA, in acres) 44.00

AA as percent of entire wetland (approx.) 50%

If delineated, DSL file number (WD #) if known Has not yet been provided

Soil Map Units within the AA (list these in approx. rank order by Heceta-Waldport fine sands, 0 to 15 percent slopes

area, from WSS web site or published county survey; see manual)

Soil Map Units surrounding and contiguous to the AA (list all Dune land

present in approx. rank order by area; see manual) Coquille-Clatsop complex, 0to 1 percent slopes
Beaches

Cowardin Systems & Classes (indicate all present, based on field P, EM

visit and/or aerial imagery): P, S8

Systems: Palustrine =P, Riverine =R, Lacustrine =L, Estuarine =E P,FO

Classes: Emergent=EM, Scrub-Shrub =SS, Forested =FO, Aquatic Bed (incl. SAV) =AB, Open

Water =OW, Unconsolidated Bottom =UB, Unconsolidated Shore =US

HGM Class (Scores worksheet will suggest a class; see manual Depressional

section 2.4.2)

If tidal, the tidal phase during most of visit: Allidal phases were present

\What percent (approx.) of the wetland were you able to visit? 10

What percent (approx.) of the AA were you able to visit? 100

Have you attended an ORWAP training session? If so, indicate No

approximate month & year.

How many wetlands have you assessed previously using ORWAP None

(approx.)?

Comments about the site or this ORWAP assessment (attach extra page if desired):

* Wetlands included in this ORWAP assessment are South Jetty West SJ3, 7, 8, 9, 10, 16, 17, 18, 19, 20, 21, 23, 31,
32, 33, 34, and 35 and South Jetty East SJE1, 2, and 3 (see maps; South Jetty West Delineation Area and South
Jetty East Wetland Delineation Area). These wetlands all share the same functional characteristics including soil,
landform, primary water source, and level of disturbance.

Comment:

Although the wetland unit received a HGM class of "estuarine” from ORWAP, it is actually a depressional wetland unit
that occurs in interdunal swales near but disconnected from the tidal system. Function for anadromous fish appears
to be substantially inflated by ORWAP; although extensive high quality habitat does exist in the AA (in the area of
estuarine HGM class rated separately), the presences of a rock jetty (South Jetty of the Columbia River) at the
interface between the ocean/river and the estuary limits passage to only small fry and creates an attractive nuisance
. Regardless, since all depressional wetlands found in this AA are hydrologically disconnected from the tidal/stream
system, no access to these areas is available to fish.

(Tetra Tech 2011)
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Environmental Assessment of the Rehabilitation of the MCR Jetty System

Table 9. 2011 Wetland Functions and Values, South Jetty Depressional — Sheet B

ORWAP SCORES SHEET

version 2.0.2

Site Name:

South Jetty

Specific Functions:

Effectiveness of
the Function

Relative Values
of the Function

Investigator Name: Jeff Barna

Date of Field Assessment: 4-17 March 2011

Latitude (decimal degrees): 46.227276° Longitude (decimal degrees): |neg 124.003985°
Relative

\Water Storage & Delay (WS) 2.25 2.50]
Sediment Retention & Stabilization (SR) 10.00 5.68
Phosphorus Retention (PR) 10.00 6.33
Nitrate Removal & Retention (NR) 10.00 4.33
Thermoregulation (T) 0.00 3.33
Carbon Sequestration (CS) 3.04

Organic Matter Export (OE) 0.00

/Aquatic Invertebrate Habitat (INV) 7.37 7.23
Anadromous Fish Habitat (FA) 0.00 10.00|
Non-anadromous Fish Habitat (FR) 2.67 6.67
Amphibian & Reptile Habitat (AM) 7.23 4.00
Waterbird Feeding Habitat (WBF) 6.26 4.00
Waterbird Nesting Habitat (WBN) 5.84] 6.67
Songbird, Raptor, & Mammal Habitat (SBM) 6.28 6.67
Pollinator Habitat (POL) 5.81 1.67
Native Plant Diversity (PD) 6.53 6.67

Group Scores

Group Scores

4 A4 4 A4 4 4 A4 4 A A4 4 A 4 4 4 4

GROUPED FUNCTIONS (functions) (values)

Hydrologic Function (WS) 2.25 2.50|(identical to Water Storage and Delay function and value scores)
\Water Quality Group (WQ) 10.00 6.33|(maximum of scores for SR, PR, NR, and T)

Carbon Sequestration (CS) 3.04 (identical to Carbon Sequestration score above)

Fish Support Group (FISH) 2.67 10.00|(maximum of scores for FA and FR)

/Aquatic Support Group (AQ) 7.37 6.67|(maximum of scores for OE, AM, INV, WBF, and WBN)
Terrestrial Support Group (TERR) 6.53 6.67|(Maximum of scores for PD, POL, and SBM)

Public Use & Recognition (PU) 0.48|(click on this cell to see this attribute defined)

Provisioning Senices (PS) 0.00{(click on this cell to see this attribute defined)

OTHER ATTRIBUTES

Wetland Ecological Condition 6.31 A
Wetland Stressors 3.42

Wetland Sensitivity 10.00 A
HGM Class - Relative Probabilities (select max)

Estuarine 0.00

Riverine 0.00

Slope 0.00

Flat 10.00

Depressional 0.00

Lacustrine 0.00
(Tetra Tech 2011)

In comparison to State wetland scores for grouped service functions as define by ORWAP (2010),

depressional wetlands at the South Jetty are ranked relatively as follows: low for hydrologic function and
fish support group; and high for water quality, carbon sequestration, aquatic support, and terrestrial

support. Alternatively, the relative scores for the grouped service values were: low for hydrologic

function, terrestrial support, and public use and recognition; equal for provisioning services, and high for
water quality, fish support, and aquatic support. The wetlands also ranked relatively high for ecological
condition and sensitivity, and low for stressors.

Revised EA, June 2012
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Environmental Assessment of the Rehabilitation of the MCR Jetty System

Table 10. 2011 Wetland Functions and Values, South Jetty Estuarine — Sheet A

CoverPg: Basic Description of Assessment

ORWAP version 2.0.2

Site Name:

South Jetty*

Investigator Name: Jeff Barna
Date of Field Assessment: 4-17 March 2011
County: Clatsop
Nearest Town: Warrenton, OR
Latitude (decimal degrees): 46.227276°

Longitude (decimal degrees):

neg 124.003985°

TRS, quarter/quarter section and tax lot(s)

Washington, Willamette Meridian TO9N,R11W,sec26

Approximate size of the Assessment Area (AA, in acres)

44.