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Environmental Assessment for the Columbia Estuary Ecosystem Restoration Program

Executive Summary

This Environmental Assessment (EA) has been prepared by the U.S. Army Corps of Engineers,
Portland District (Corps) in cooperation with the Bonneville Power Administration (BPA),
(together, the Action Agencies) to evaluate the Columbia Stock Ranch Ecosystem Restoration
Project. This project is proposed as part of the Corps’ Section 536 Authority to conduct studies
and implement ecosystem restoration projects in the lower Columbia River and Tillamook Bay
estuaries. The proposed ecosystem restoration project requires review under the National
Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] § 4321, et seq. and
implementing regulations at 40 Code of Federal Regulations [C.F.R.] § 1500 and 33 CFR Part
230). The Columbia Land Trust (CLT) is the landowner for the subject property and BPA is the
project sponsor and a cooperating agency under NEPA.

The purpose of this EA is to consider the environmental impacts of implementing habitat
restoration actions at the Columbia Stock Ranch (CSR) property in Columbia County, Oregon.
The CSR project area consists of approximately 460 acres of floodplain and riparian habitats
adjacent to the Columbia River, with 1.5 miles of frontage to the river. Currently, the CSR
project site is disconnected from the lower Columbia River and estuary by a flood reduction
levee and juvenile salmonids do not have access to the project site for rearing and foraging.
This EA describes and evaluates the benefits of restoring hydrologic connectivity between the
Columbia River and the CSR project site to improve habitat for fish and wildlife, including
salmonids listed under the Endangered Species Act (ESA) of 1973 (16 USC 1531 et seq.).

Alternatives were developed to maximize restoration potential on the project site. All
alternatives, including the Proposed Action, include construction of a setback levee and
breaching the existing Columbia River Levee to facilitate inundation of the project site by tidal
waters from the Columbia River and the provision off-channel habitat for juvenile salmonids
while simultaneously providing the same level of flood protection that adjacent landowners
currently experience with the existing levee. The Proposed Action includes the following
construction elements:

- Acquisition of lands, easements and rights of way from landowners, Deer Island
Drainage Improvement Company, utilities, Portland & Western Railroad and the Oregon
Department of Transportation for all actions associated with staging, access and
construction;

- Removal of a residential home, associated outbuildings, and fences;

- Construction of setback levee, seepage berms, and installation of tide gate at Tide
Creek;

- Modification to the existing flood control levee, including three (3) breaches and
lowering the remaining elevation to approximately 15 feet NAVD 88;

- Installation of two (2) bridges in the railroad embankment, spanning a remnant
waterway;

— Excavation of tidal channels, marsh and wetland habitats and an overflow channel;

- Grading select portions of upland areas below the 2-year flood elevation and filling an
agricultural drainage ditch;

- Removal of an existing culvert, tide gate and channel-spanning cattle grates in Tide
Creek;

- Removal of an existing culvert in the existing access road and grading the road to match
adjacent topography;

- Removal of approximately 300-400 trees for construction of the setback levee and
seepage berms;
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- Invasive species removal, and planting native vegetation.

The EA was available for a 30-day public review beginning April 25, 2016, in compliance with
the applicable laws and regulations, including the NEPA. At the end of the public comment
period, the Action Agencies considered all comments received or post marked by the
expiration date of the public notice and made a determination whether there were significant
impacts resulting from the Proposed Action. All comments received during the public
comment period are summarized in Chapter 7, along with the Corps’ determination; BPA is
drafting a separate determination which will be available at
www.bpa.gov/goto/ColumbiaStockRanch.
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1. INTRODUCTION

The U.S. Army Corps of Engineers, Portland District (Corps), together with the Bonneville
Power Administration (BPA) (together, the Action Agencies) is proposing to implement an
ecosystem restoration project on the Columbia Stock Ranch (CSR) to restore floodplain habitats
for the benefit of fish and wildlife. In accordance with the National Environmental Policy Act
(NEPA) of 1969 (42 U.S.C. § 4321 et seq.), as amended, this Environmental Assessment (EA) has
been prepared by the Corps and evaluates the environmental impacts of implementing the
Columbia Stock Ranch Ecosystem Restoration Project in Columbia County, Oregon. The
proposed project would improve existing habitat conditions and ecosystem processes by
restoring hydrologic connectivity and tidal influence to the floodplain along the lower Columbia
River and estuary.

This document summarizes potential environmental impacts from the proposed project in
accordance with the Corps’ NEPA regulations and agency guidance from the Council on
Environmental Quality (CEQ) (2014). Pursuant to the regulations and guidance, this EA
identifies and evaluates the type and range of environmental impacts that could occur when
undertaking habitat restoration in tidal and riverine ecosystems. Following the analysis of
environmental effects evaluated and disclosed herein, and in full consideration of any issues or
comments identified by the public, State and Federal agencies, and Tribes, the Action Agencies
will determine whether or not to issue a Finding of No Significant Impact (FONSI) for the
implementation of the proposed CSR restoration project.

Real estate acquisition, planning, design, and construction costs for the proposed restoration
project would be entirely federally funded by the Action Agencies. Each agency has different
roles and responsibilities and would make agency-specific decisions in the approval of the
proposed project. The Corps is the lead federal agency under NEPA and would fund planning,
design and construction of the major components of the proposed project. BPAis a
cooperating agency under NEPA and would fund real estate acquisition and the installation of
some project elements. Given the purpose and need (discussed below) and any issues
identified by the public, State and Federal agencies, and Tribes, the Action Agencies will review
the alternatives and the range of potential effects in order to make the separate decisions.

The Corps’ decision would be one of the following:

e Select the No Action Alternative and not implement ecosystem restoration actions on
the CSR project site, providing no benefit to fish and wildlife; or

e Select the Proposed Action Alternative and implement ecosystem restoration actions on
the CSR project site for the benefit of fish and wildlife.

BPA’s decision would be one of the following:

o Select the No Action Alternative and not fund and acquire real estate interests or fund
the construction of two bridges on the railroad embankment, providing no benefit to
fish and wildlife; or

e Select the Proposed Action Alternative and fund and acquire necessary real estate
interests and fund the construction of two bridges on the railroad embankment for the
benefit for fish and wildlife.
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1.1. Authority and Funding

Congress authorized the Lower Columbia River and Tillamook Bay Ecosystem Restoration
program in Section 536 of the Water Resources Development Act of 2000 (Public Law 106-
541), as amended by Section 4005 of the Water Resources Reform Development Act (WRRDA)
of 2014 (Public Law 113-121). Section 536 authorizes the Corps to conduct studies and
implement ecosystem restoration projects in the lower Columbia River and estuary necessary
to protect, monitor, and restore fish and wildlife habitat. In implementing its Section 536
authority, the Corps cooperates with and seeks input from a variety of regional interests,
including the National Estuary Program, six state agencies from Oregon and Washington, four
federal agencies, recreation, ports, industry, agriculture, labor, commercial fishing,
environmental interests, and private citizens.

The proposed CSR project complies with all the requirements of Section 536 and would provide
an opportunity in the Columbia River estuary to protect and restore fish and wildlife habitat. In
so doing, pursuant to Section 536(c)(2), the proposed project would neither affect the water
related needs of the estuary (navigation, recreation, and water supply), nor would it adversely
affect private property rights.

1.2. Federal Columbia River Power System Biological Opinion

In 2008, in response to a court order, the Corps and BPA entered into an agreement to
implement projects that would benefit salmonids in the Columbia River basin over a ten year
period. The Federal Columbia River Power System (FCRPS) biological opinion (BiOp)
(hereafter referred to as the FCRPS BiOp) includes an implementation plan that outlines a
comprehensive program of habitat improvements, hatchery reforms, and hydrosystem
operations and improvements to protect Columbia and Snake River fish. The plan outlines a
broad array of projects to improve spawning and rearing habitat in order to boost the survival
of fish listed under the Endangered Species Act (ESA) of 1973 (16 U.S.C. § 1531 et seq.), as
amended. One of the key actions recommended in the FCPRS BiOp includes improving
estuarine habitat and restoring off-channel, floodplain habitats for rearing juvenile salmonids.
By directly addressing factors which limit quality habitat, the proposed project would help
satisfy requirements of the FCRPS BiOp, specifically Reasonable and Prudent Alternative
actions 36 and 37 as amended by a supplemental BiOp in 2010 and 2014 (NOAA Fisheries
2008, 2010 and 2014). The Section 536 Authority, although independent of the FCRPS BiOp, is
one of a number of funding mechanisms that the Corps uses to help implement ecosystem
actions consistent with the BiOp requirements.

1.3. Purpose and Need

The purpose of the proposed Federal action is to restore ecological processes and tidal
influence to the floodplain and develop riparian forest habitat to benefit many fish and wildlife
species in the lower Columbia River and estuary. Construction of the Deer Island Flood
Damage Reduction System (levee) and the Portland & Western Railroad embankment blocked
fish passage into the project area and Tide Creek, functionally isolating the property from
natural tidal and fluvial processes. The proposed project would improve habitat conditions and
provide access/egress to rearing and foraging habitat for 13 Evolutionary Significant Units
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(ESU) of salmonids listed as threatened and endangered under the ESA.! The restoration
project also would provide for habitat improvements for a variety of waterfowl, raptors,
including bald eagles (Haliaeetus leucocephalus), neotropical migratory birds, reptiles,
amphibians and an assortment of mammals.

The need for habitat restoration within the lower Columbia River and estuary is predicated
upon the significant historic losses of tidal slough and swamp habitats along the lower
Columbia River. The original extent of tidal marsh and swamp in the estuary has been reduced
by more than half and upwards of 80 percent of the littoral area of the estuary has been lost
(LCREP 1999, NPCC 2002). Throughout the estuary, riparian plant communities dominated by
Oregon ash (Fraxinus latifolia) and black cottonwood (Populus trichocarpa) forest have
declined about 86 percent from historical levels, and forested swamp dominated by Sitka
spruce (Picea sitchensis) has declined about 70 percent (Graves et al., 1995; Corps 1996). The
project area is currently a disturbed ecosystem previously altered by diking, draining, clearing
of tidal swamp forest and subsequent agricultural use. Under Section 536, the Corps is
authorized to partner with willing land owners and non-federal sponsors to implement habitat
restoration projects in the lower Columbia River and estuary. The CSR project site was
identified as a potential project site and restoration of floodplain habitat at this location meets
the Action Agencies’ needs in restoring habitat in the lower river and estuary.

Construction of the railroad and flood reduction levee disconnected the project site from
regular tidal influence and seasonal flood events from the Columbia River. This disconnection
effectively simplified the remnant aquatic habitats and diminished overall habitat quality and
biodiversity. Tidal, estuarine wetlands are one of the most heavily impacted habitats in the
lower Columbia River ecosystem and there is a need to restore this priority habitat based on its
high functional value to fish and wildlife. Wetlands and riparian habitats benefitting juvenile
salmonids migrating through the lower Columbia River and estuary is an important component
of regional recovery plans and the successful reestablishment of healthy, self-sustaining
populations. The lower river and estuary are critical areas for juvenile salmonids because
these areas provide refugia from predators, support foraging and growth, and provide an area
to transition physiologically from freshwater to saltwater before out-migration to the ocean.

The proposed action would meet BPA’s objectives mandated under several federal laws. BPA is a
federal power marketing agency that is part of the U.S. Department of Energy. BPA’s operations
are governed by several statutes, including the Pacific Northwest Electric Power Planning and
Conservation Act of 1980 (Northwest Power Act) (16 U.S.C. § 839 et seq.). In meeting the need for
action, BPA seeks to achieve the purpose of supporting efforts to mitigate for the effects of
development and operation of the FCRPS on fish and wildlife in the mainstem Columbia River and
its tributaries, under the Northwest Power Act (16 U.S.C. § 839 b(h)(10)(A)) in a manner
consistent with the Northwest Power and Conservation Council’s Fish and Wildlife Program.

This proposed project would also help BPA meet its obligations under the ESA by fulfilling
commitments to implement Reasonable and Prudent Alternative 35, which calls for identifying
tributary habitat restoration projects in the FCRPS BiOp, as amended by a Supplemental
Biological Opinion in 2010 and 2014 (National Oceanic and Atmospheric Administration
Fisheries 2008, 2010; 2014).Additionally, the proposed project would assist in carrying out

1 An evolutionary significant unit (ESU) is a Pacific salmon population or group of populations that are
substantially reproductively isolated from other conspecific populations and that represent an important
component of the evolutionary legacy of the species.
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obligations related to estuary habitat actions contained in the State of Washington'’s
Memorandum of Agreement (Washington Fish Accord) to conserve salmon and steelhead
through improvement of conditions in the estuary.

1.4. Goals and Objectives

The primary goal of the proposed project is to maximize aquatic habitat restoration potential
on the CSR project site by restoring tidal influence and natural ecological processes to the
historic floodplain in the project area while maintaining flood protection to adjacent property
owners. Aquatic habitat improvements are expected to occur upon completion of the
constructed features, and shall remain beneficial to the ecosystem commensurate with a 50-
year planning timeline used in this analysis. The planning objectives reflect the problems and
opportunities and represent desired positive changes as compared to existing conditions.

The main objectives of the restoration plan are to:

1. Re-establish hydrologic connectivity between the project site and the mainstem
Columbia River at the 2-year flood elevation, mimicking historic conditions;

2. Restore degraded off-channel habitat;

3. Provide unencumbered access to critical foraging and rearing habitats on the project
site for juvenile salmonids; and

4. Restore native wetland plant communities and functions to enhance productivity.

1.5. Land Owner, Project Sponsor and Users

The Columbia Land Trust (CLT) is a private, non-profit organization which owns the CSR
project site. In 2012, CLT purchased the CSR property using funding provided by BPA and has
been actively managing the property utilizing stewardship funding from BPA. In exchange for
acquisition funding, CLT granted BPA a perpetual conservation easement over the land, which
BPA would provide for implementation of the proposed action. BPA is the federal sponsor for
the proposed restoration project and would be responsible for all land acquisition, easements,
rights of way, and relocations (LERRDs) associated with the proposed project, funding of
construction of two bridges for the railroad embankment, as well as all long-term operation
and maintenance of the project following implementation. The Corps and BPA signed a
Memorandum of Agreement (MOA) for the CSR project on 26 November 2012.

The Deer Island Drainage Improvement Company (hereafter referred to as the diking district)
is currently responsible for maintaining the Columbia River Levee and associated water control
structures to manage water levels landward of the levee and drainage following storms or high
flow events on the Columbia River. It should be noted that permission from the diking district
is required to implement the proposed action.

The Oregon Department of State Lands, Rail Division manages the lands currently used by the
Portland & Western Railroad for its operation. The operation and maintenance of the proposed
railroad bridges would be determined in coordination with BPA and the railroad company.

ACTION AREA

The lower Columbia River and estuary are defined as the Action Area for all FCRPS BiOp related
habitat restoration projects. The CSR project site is adjacent to State Highway 30 (Hwy 30)
between river miles (RM) 75 and 77, in Columbia County, Oregon (see Figure 1).
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2.1. Columbia Stock Ranch

The CSR project area is located between the cities of Rainier and St. Helens, Oregon. The CSR
project area is adjacent to Deer Island (Oregon), downriver from the Lewis River confluence
(Washington) and immediately south of Sandy Island on the Columbia River (see Figure 1).
Deer Island is a large island nearly 5 miles long and 2 miles wide, encompassing over 3,000
acres and is located on the Oregon side of the Columbia River east of Hwy 30, north of the
community of Deer Island. Directly across the Columbia River from Deer Island is Woodland,
Washington, and Martin and Burke Islands. Downstream lies Goble, Oregon, and upstream lies
Columbia City and St. Helens, Oregon.

The Deer Island Flood Damage Reduction System (levee system) is a system of federally
authorized and non-federally operated and maintained flood control levees operated and
maintained by the diking district. The Columbia River Levee is a component of this system of
levees, and is operated and maintained by the diking district. The levee system includes six tide
boxes (including four freshwater inlets) and a pumping station at Deer Island Slough,
protecting a total of approximately 3,920 acres, of which 690 acres are wetlands, lakes and
sloughs, and 1,900 acres are agricultural lands. Approximately 19 percent of the levee system
falls within the boundary of CSR.

The CSR property consists of two parcels of land totalling 935 acres. The parcel identified as
the CSR project area is approximately 460 acres of floodplain and lowland riparian habitats
adjacent to the Columbia River, with 1.5 miles of frontage to the river (see Figure 1). The
remaining 475 acres consist of an upland dominated by mixed Douglas fir and hardwood
forests located west and upslope of Hwy 30. The proposed restoration activities would only
occur on the lowland parcel, east of Hwy 30. Prior to construction of the Columbia River Levee,
the lower portion of Tide Creek flowed north, parallel to Deer Island Slough, before entering
the Columbia River west of the Deer Island. Currently, Tide Creek is diverted from its historical
floodplain and now flows south and east in a constructed channel before entering Deer Island
Slough south of the CSR project area. The remnant portion of Tide Creek that flowed through
the CSR property is disconnected from both the slough and the mainstem river, fragmenting
habitat connectivity for aquatic organisms.

PROPOSED ACTION AND REASONABLE ALTERNATIVES

The Corps assembled a Project Delivery Team (PDT) to evaluate the possible range of actions
and alternatives for consideration. A range of reasonable alternatives meeting the project goals
and objectives were evaluated for the CSR project site. Restoration measures facilitating
hydrologic connectivity, habitat formation, and continued flood protection were evaluated for
implementation. Evaluation criteria also considered public health and safety, ensuring that the
preferred alternative would pose no threat to the health or safety of the public and the project
would be in compliance with applicable health and safety requirements and guidelines.

In total, six alternatives were evaluated for implementation: the no action alternative and five
action alternatives implementing some degree of restoration. Given the unique site conditions
and adjacent land use practices (including a state highway bordering the site and an active
railway bisecting the property), four alternatives were eliminated from further consideration
because they did not meet the purpose and need for maximizing restoration potential on the
CSR project site. Ultimately, the PDT narrowed the range of alternatives down to the No Action
Alternative and the Proposed Action Alternative.
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3.1. No Action Alternative

Under the No Action Alternative, the project site would maintain its current status and the site
would continue to be used for agriculture and livestock grazing. The project area would be
disconnected from the mainstem Columbia River and the existing flood control levee would
remain intact. No active restoration methods would be implemented and existing habitats
would remain degraded and poorly functioning. Current land use practices (cattle grazing and
limited agricultural use) would continue into the foreseeable future. Because the project area
would not be connected to the mainstem Columbia River, fish and wildlife in the mainstem
would have no access to off-channel habitats and the benefits these areas provide. Invasive
plant species would continue to occur on the project site and limited (or no) efforts would take
place to control and eradicate invasives from the project area.

3.2. Proposed Action

The Proposed Action was developed through evaluation of the restoration goals and objectives,
as well as its potential impact on the human environment and surrounding areas. The
Proposed Action is the Action Agencies’ preferred action to restore the CSR project site.

The Proposed Action involves modifying the Columbia River Levee to restore tidal influence to
the floodplain below the 2-year flood elevation. Following reconnection to the Columbia River,
much of the CSR project site (342 acres) would be semi-regularly inundated by the Columbia
River, promoting the exchange of nutrients, minerals, organic material and aquatic
invertebrates between the floodplain and the river. Tidal channels connected to Tide Creek
and the Columbia River would be excavated to facilitate inundation of the project site during
the tidal cycle, providing juvenile salmonids with increased off-channel rearing and foraging
opportunities. Areas adjacent to the tidal channels would be excavated to create marsh and
emergent wetland habitat, increasing overall diversity and the quantity of wetlands across the
floodplain. The Proposed Action includes the following project elements (see Figure 2):

- Acquisition of lands, easements and rights of way from land owners, the diking district,
utilities, the Portland & Western Railroad and the Oregon Department of Transportation
for all actions associated with staging, access and construction;

- Removal of a residential home, barn, associated outbuildings, and fences;

- Construction of setback levee, seepage berms, and installation of tide gate at Tide Creek;

- Modification to the existing flood control levee, including three (3) breaches and
lowering the remaining elevation to approximately 15 feet (NAVD 88);

- Installation of two (2) bridges in the railroad embankment, spanning the waterway;

— Excavation of tidal channels, marsh and wetland habitats and an overflow channel;

- Grading select portions of upland areas below the 2-year flood elevation and filling an
agricultural drainage ditch;

- Removal of existing culvert, tide gate and channel-spanning cattle grates in Tide Creek;

- Removal of an existing culvert in the existing access road and grade road to match
adjacent topography;

- Removal of 300-400 trees for construction of the project;

- Invasive species removal, and planting native vegetation.

Structures and Staging Areas, Access and Haul Roads

Most structures on the CSR property are vacant and unused. Structures that are in use, through
a temporary lease for cattle grazing, would be vacated prior to the start of construction.
Residential buildings (houses, barn, out-buildings), cattle grates, and fences would be removed
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from the CSR project site as part of the initial construction activities. The area where the
buildings are located would be used as a staging and field office for the duration of construction.
Access from Hwy 30 would occur via an existing gravel road that currently serves as the access
road to the buildings and across Tide Creek into the pasture. Three additional staging areas
have been identified for construction and stockpiling materials, a 3 acre area north of the
existing levee, a 4 acre area near the central portion of the CSR project site, and a 14 acre area at
the southern boundary of the project site where the setback levee would be constructed.

There is a natural gas pipeline that crosses the project site (east - west) and Northwest Natural
Gas would need to maintain access to the site for maintenance purposes. Currently, an access
road passes between the western half of the project site and the eastern half atop a 36-inch
corrugated metal culvert in Tide Creek. The proposed plan includes removing the culvert to
restore the channel in Tide Creek. Year-round access to the pipeline would be maintained atop
the setback levee connecting to Hwy 30. During the dry season, access would occur via the
current road from Hwy 30 which would be lowered to adjacent grade of the floodplain.

Levee Modifications, Construction of Setback Levee and Tide Gates

The Columbia River Levee runs a total length of approximately 10 miles along the project site
and Deer Island; adjacent to the CSR project site, the levee runs approximately 7,100 feet. The
current elevation of the Columbia River Levee is 31.5 feet (NAVD 88) and approximately 3,000
feet would be modified by lowering the surface elevation to 15.0 feet (NAVD 88), representing a
reduction in 42 percent of the levee along the project site. Lowering the levee to this elevation
increases the period of inundation and increases connectivity, without increasing flood risks to
adjoining properties. The levee, both the portion lowered and the remnant levee, would be
planted with a mix of shrub and tree species to support the development of riparian habitat in
the project area. Construction of the setback levee would functionally replace the existing levee
and provide the same level of flood protection to adjacent properties landward of the levee as
with the existing levee, meeting project goals and objectives.

In addition to lowering the existing levee, the Columbia River Levee would be modified by
breaching the levee at three locations to open the floodplain to tidal inundation and Columbia
River flows. The breaches would be sized to accommodate National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (NOAA Fisheries) fish passage guidelines for
access and egress into the project site via Tide Creek and accommodate the full tidal prism.
Approximately 600 feet of the levee would be breached in total, representing approximately 16
percent of the total levee along the project site. If additional fill material is needed for
construction of the setback levee, the overall breach length could be widened. Breach locations
are currently proposed for three locations: Breach 1, Breach 2, and Breach 3 (see Figure 2).
Breach 1 is the western most breach located nearest to the Portland & Western Railroad.
Breach 2 is located where Tide Creek passes through the existing levee via a gravity flap gate,
which is currently non-functional (the tide gate would be removed and a replacement tide gate
would be installed in the setback levee). Breach 3 is located east of Breach 2 and connects tidal
channels on the northern portion of the site directly to the Columbia River via excavated
channels and existing waterways riverward of the existing levee. Each breach would be
approximately 300 feet in width, and excavated to match the topography of the adjacent
floodplain and channel thalwags. Armoring would not be used to stabilize the breach openings,
as itis intended for the openings to destabilize naturally over time.

A setback levee and seepage berms would be constructed on the southern and eastern portion
of the CSR project site to provide the same level of flood protection to adjacent properties that
the existing levee currently provides. Construction of the setback levee would begin in 2017,
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building to a minimum design height of 26 feet (NAVD 88) in 2017, completing construction to
32.5 feet (NAVD 88) in 2018. It should be noted that the existing Columbia River Levee is 31.5
feet (NAVD 88) and the additional vertical foot in the height of the setback levee accounts for
the likelihood of settlement and ensures the setback levee provides the same level of flood
protection that landowners currently experience with the existing levee.

The setback levee would have a top width of 13 feet, a riverward side slope of 3 horizontal feet
to 1 foot vertical change in elevation (3H:1V) and landward side slope of 4H:1V. The location of
the setback levee is based on existing topography and ties in to high ground at the southern
portion of the CSR project site near the railroad and Hwy 30. In addition, the setback levee
would also serve as an access road to the CSR project site east of Tide Creek. To construct the
setback levee and access road on the levee, acquisition of easements and permissions from
utilities and Oregon Department of Transportation, Rail Section and Portland & Western
Railroad would be required. Construction would also require the utilities to install river
weights on utility lines (primarily the gas pipeline) and relocate manholes.

A geomorphic evaluation of the project site identified underground seepage as a concern with
regards to construction and long-term stability of the setback levee. As a result, seepage berms
would be constructed at the toe of the landward side of the levee to minimize the risk of
seepage and provide additional levee stability (see Figure 3). Further analysis will determine
the final dimensions of the berms, but initial estimates assume a maximum of 15 feet in depth,
extending outwards up to 250 feet from the levee.

All offsite drainage would be routed through the setback levee via a side-hinged tide gate (with
float control) in Tide Creek and an overflow channel connecting to Deer Island Slough (see
Figure 4). The tide gate would close at 9 feet (NAVD 88) to reduce flood risk and minimize the
potential for fish stranding landward of the setback levee during normal flows. In general,
during high flows (above 9 feet), Tide Creek and all off-site drainage would be routed through
the overflow channel (discussed in greater detail below) to the existing Deer Island Slough (and
pump station) for evacuation to the Columbia River.

Channel-Spanning Structures: Railroad Bridges

The Portland & Western Railroad embankment bisects the property and disconnects the
western portion of the property from the Columbia River and crosses a remnant channel and
wetland. Two bridges would be installed in the embankment to provide hydrologic
connectivity across the entire project site. Each railroad crossing would consist of three 40 feet
spans, for a total opening width of 120 feet at each bridge. It should be noted that coordination
with railroad personnel and the Oregon Department of Transportation have confirmed that,
while additional coordination and permitting are required, making a connection within the rail
embankment is feasible. Installation of the two railroad bridges would require a channel
improvement easement and permission from the railroads to allow construction within the
railroad right-of-way.
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Excavation of Channels, Marsh and Wetland Habitats, and Tide Creek Overflow Channel

Tidal fluctuations for the Columbia River at river mile 76.5 (immediately adjacent to the CSR
project site) are approximately 4 feet. Elevations for mean higher-high water (MHHW), mean
high water (MHW), mean tide level (MTL), mean sea level (MSL), mean low water (MLW), and
mean lower-low water (MLLW) have been interpolated based on observations of tidal
fluctuations from NOAA’s Longview and St. Helens gauges and the results are summarized in
Table 1 below.

Table 1: Mean water surface elevations at the CSR project site

Tide Level NAVD 88 (feet)

MHHW 9.4

MHW 8.9

MTL 7.3

MSL 7.2

MLW 5.7

MLLW 5.4

Data source: http://tidesandcurrents.noaa.gov/

To support inundation of the tidal channels and marsh habitats during the daily tidal cycle for
fish access and use, the Proposed Action incorporates the existing channel morphology of Tide
Creek into the design of the tidal channels. The bottom elevation of Tide Creek varies between
approximately 3 feet (NAVD 88) near its terminus at the existing Columbia River Levee and 5.5
feet (NAVD 88) near the southern portion of the property where the setback levee is proposed
for construction. Consequently, the tidal channels are designed to match the existing Tide
Creek thalwag to prevent fish stranding between tidal cycles and high flood events; tidal
channels on the northern portion of the site would be excavated to 3 feet (NAVD 88) and tidal
channels on the southern portion of the site where the channel ties into Tide Creek would be
excavated to 5.5 feet (NAVD 88). The bankfull width of the proposed tidal channels vary
between 75 feet where they intersect with Tide Creek or the Columbia River, decreasing up to
24 and 19 feet bankfull width at the upper, terminal ends. Similarly, bottom widths of the
proposed tidal channels vary between 68 feet to 12 feet.

Excavation of marsh and wetland habitats adjacent to the tidal channels is intended to target a
gradient of low and high marsh elevations for the establishment of intertidal wetland habitats
across the project site, where water levels fluctuate in response to Columbia River flows and
tidal fluctuations. The excavated areas would provide daily wetting and drying for most of the
year, with prolonged inundation during the rainy winter months and spring freshet. During the
summer dry months when river and groundwater levels are lower, the tidal channels on the
southern portion of the project site would drain between diurnal tides and not be fully wetted
during the high tide.

“Low marsh” areas would be excavated between 6.3 feet and 8.3 feet (NAVD 88) before grading
up to the adjacent floodplain, supporting the establishment of wetland vegetation between
MLLW and MTL. Annual tidal fluctuations indicate that these areas would remain semi-
permanently flooded for the majority of the year, drying out between August and October when
river elevations are lowest. The “low marsh” habitat would extend 100 feet on either side of a
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tidal channel. It should be noted that “low marsh” habitat would only occur on the northern
portion of the project site because the existing topography and channel grade of Tide Creek
would require extensive excavation to support low marsh habitat on the southern portion of
the project site. Additionally, low marsh habitat on the southern portion of the project site was
also deemed unsustainable over the long-term (see Figure 5).
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Figure 5: Schematic for low and high marsh elevations on northern portion of CSR project site

High marsh elevations promote the establishment of intertidal habitats and would be excavated
to 8.3 feet (NAVD 88), an elevation between MTL and MHHW to provide added resilience for
anticipated changes in water surface elevation as a result of climate change Figure 6). In the
northern portion of the project site, high marsh habitat would be excavated to 8.3 feet and
graded up to 11.0 feet (NAVD 88). In the southern portion of the project site, the high marsh
habitat would be excavated to 8.3 feet and graded up to a 9.6 feet (NAVD 88) to increase
topographic diversity between MTL and MHHW. Annual tidal fluctuations indicate that these
areas would be wetted on a daily basis, but could dry out during low tide for most of the dry,
summer season. During the April - June freshet, low tide would likely stay above the high
marsh elevation, temporarily inundating this area for weeks or months. The “high marsh” area
would be excavated as a buffer around the tidal channels in the southern portion of the project
site, creating a micro-basin around the tidal channels. High marsh areas would tie into the
existing grade with a gradual slope to the low marsh area to mimic natural conditions and
minimize the potential to strand fish as water recedes. All marsh areas would be planted with a
mix of native wetland plants to support habitat needs for fish and wildlife.
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Figure 6: Schematic for high marsh elevations on southern portion of CSR project site

The existing irrigation channel spanning the project site between Tide Creek and Deer Island
Slough would be filled in to maintain the structure of the tidal channels and ensure the
irrigation channel does not re-water during tidal inundation from the Columbia River. To
support off-site drainage which currently utilizes the irrigation channel spanning the project
site, an overflow channel would direct off-site drainage from Tide Creek into Deer Island Slough
during high water events to minimize interior flooding landward of the setback levee. The
overflow channel would have trapezoidal cross section with a bottom width of 10 feet and sides
gradually sloping up to the adjacent floodplain elevation. Bank elevations would tie into the
nearest adjacent grade and top width could vary along the length of the channel. The diversion
channel would be aligned with existing low spots along the setback levee and utilize swales
where they occur on the landscape. Acquisition of 13.4 acres of Deer Island by the Columbia
Land Trust would also be required for the overflow channel and the Corps or BPA would then
acquire a right-of-way for construction and a channel improvement easement on this parcel.

Additional excavation would occur in two locations adjacent to Tide Creek where the existing
floodplain topography is higher than the ordinary high water (OHW) elevation, which is the
same as the 2-year flood elevation (15.8 feet NAVD 88). These areas would be excavated to 15
feet (NAVD 88) to increase the areal extent of inundation during a 2-year flood event to support
fish and wildlife habitat and promote natural ecological processes. Any excess material not
used for construction of the setback levee would be disposed in upland areas where the
residential house and barn are located, minimizing impacts below OHW.

Invasive Species and Native Vegetation

Currently, the CSR project site is largely dominated by non-native pasture grasses that were
promoted for cattle grazing and agriculture and invasive species that have become established
throughout the project site. The proposed restoration action includes removal and control or
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treatment for invasive species, as well as planting native vegetation to increase the composition
of native plant communities and overall biodiversity across the CSR project site. Invasive
species control is proposed by spraying herbicides formulated for aquatic environments
(glyphosate and imazapyr) via a backpacker sprayer and a boom sprayer mounted on an all-
terrain vehicle. Timing of herbicide application would depend on the species present and
season of activity (spring and fall). It is assumed that active construction activities would be
implemented over two (2) field seasons and invasive species control measures could be
implemented up to four (4) times before, during, and at the end of construction: fall of 2016,
spring and fall of 2017, and spring of 2018 before the final levee breach is completed.
Following reconnection to the Columbia River, invasive species control on the project site
would be timed to coincide with seasons of low water when the project site is not flooded.

The proposed planting plan for low and high marsh habitats include broadleaf arrowroot, or
wapato (Sagittaria latifolia), common spikerush (Eleocharis palustris), yellow water-lily
(Nuphar lutea), and slough sedge (Carex obnupta). Silverweed cinquefoil (Potentilla anserine)
and water parsley (Oenanthe sarmentosa) were included to provide bank stability and attract
waterfowl. Common or soft rush (Juncus effusus), spike bentgrass (Agrostis exarata), common
velvetgrass (Holcus lanatus), fowl bluegrass (Poa palustris), fowl mannagrass (Glyceria elata),
and tufted hairgrass (Deschampsia caespitosa) are target species for the higher marsh
elevations. Many of these species are sod- or bunch-forming grasses and their establishment
would help control invasion by reed canary grass (RCG) (Phalaris arundinacea). Riparian
scrub-shrub habitat would provide a transitional zone between high marsh habitat and
floodplain forests and upland grasslands. Vegetation in this zone would be dominated by trees
and shrubs less than 15 feet in height, including Douglas spirea (Spiraea douglasii), Scouler’s
willow (Salix scouleriana), Pacific willow (S. lucida), Pacific dogwood (Cornus nuttallii),
thimbleberry (Rubus parviflorus), evergreen huckleberry (Vaccinium ovatum), American elder
(Sambucus rubra), and nootka rose (Rosa nutkana). Native asters, yarrow, and milkweed would
be seeded in the understory to attract butterflies, moths and other pollinators.

Construction Sequence and Schedule

Implementation of the Proposed Action requires that flood protection must be maintained
throughout the duration of the project in compliance with the authorized intent of the existing
levee. While the Proposed Action could logistically be constructed in one calendar year
beginning in April, this timeline would be highly dependent on weather conditions and soil
moisture content. To reduce the uncertainty of project delivery based on winter and spring
rainfall amounts, a two year construction schedule is recommended. Table 2 provides a
schedule that can be used for construction of the ecosystem restoration project over two
construction seasons. Construction of the setback levee would begin in the summer of 2017
and continue into the fall months, before weather conditions make effective construction
prohibitive. The contractor would return the following year to complete construction of the
setback levee, finalize channel work, vegetation planting and management, and remove
segments of the existing levee. If necessary to establish vegetation, the final phase may occur in
a third construction season to ensure plantings have successfully established as planned.

In order to maintain flood protection to adjacent property owners, the following construction
sequence is proposed for project implementation following acquisition of real estate interests
in 2016 and 2017 (see Table 2):

1. Implementinvasive species control across the CSR project site, following the appropriate
best management practices near wetlands and waterways.

2. Access site and establish signage, staging and work areas, and erosion control measures.
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.

Demolish existing ranch structures and fences, prepare construction staging area, and
decommission existing septic systems, water wells, power lines and agricultural drainage.

Demolish radio control airport structure and decommission access driveway to airport.

Strip, clear, and grub vegetation along proposed setback levee and setback levee access
road to Highway 30, stockpile trees and other large wood for incorporation as woody
elements in marsh areas.

Excavate and stockpile topsoil along alignment of proposed setback levee and marsh areas.

On landward side of existing levee, excavate tidal channels, marshes, scrape-down areas,
and overflow channel and haul material to proposed setback levee.

Construct setback levee using excavated site material to an elevation of 25.0 ft NAVD 88.
Stabilize and winterize site with erosion control measures, demobilize equipment.
Mobilize equipment and build setback levee to final elevation of 32.0 ft NAVD 88.

Build setback levee access road connection from railroad crossing to Highway 30.

Install tide box culvert and levee closure structure at railroad embankment tie-in location.
Place trees and large wood throughout marsh areas to increase complexity.

Place stockpiled topsoil on proposed setback levee.

Excavate existing levee breaches and channels to the Columbia River and transport
material to new setback levee for seepage blanket on landward side of levee.

Plant site, including seed, sod cover on levees and wetland plants in excavated channels.
Remove existing Tide Creek culvert crossing at existing access road near existing ranch.
Install railroad bridges at crossing 1 and 2 on existing rail line.

Regrade the existing access road down to the surrounding ground elevation for slough and
habitat connectivity.

Demobilize and restore construction staging areas.

Table 2: Anticipated construction activity schedule

Construction Activity

March
April

May

June

July
August
September
October
November

2016

Finalize real estate acquisition and easements from
adjacent landowners.

Implement invasive species control and
management across project site.

2017

Implement invasive species control and
management across project site.

Access project site, establish signage, work staging
areas, job facilities, erosion control measures.

Demo existing structures and fences, and prepare
construction staging area.
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Construction Activity

March
April

May

June

July
August
September
October
November

Demo RC airport structure and decommission
access driveway to airport.

Clear and grub vegetation along setback levee and
access road to Hwy 30, stockpile large wood.

Excavate and stockpile topsoil along alignment of
proposed setback levee.

Excavate channels, marshes, scrape-down areas,
overflow channel; haul material for setback levee.

Construct setback levee using excavated site
material to 25.0 ft NAVD 88.

Stabilize site with erosion control measures for
winter conditions, demobilize equipment.

2018

Implement invasive species control and
management across project site.

Mobilize equipment and build setback levee to 32.0
ft NAVD 88 and setback levee access road.

Build setback levee access road connection from
railroad crossing to Highway 30.

Install tide box culvert and levee closure structure
at railroad embankment tie-in location.

Place large wood habitat complexity throughout
marsh areas.

Excavate breaches and channels to Columbia River,
transport material for seepage blanket.

Seed and plant site including sod cover on levees
and wetland plants within excavated channels.

Remove existing Tide Creek culvert crossing at
existing access road near ranch headquarters.

Install railroad bridge crossing 1 and 2 on existing
rail line.

Regrade existing access road down to the
surrounding ground elevation.

Demobilize and restore construction staging areas.

3.3. Alternatives Considered but Dismissed from Further Evaluation

Along with the No Action and Proposed Action Alternatives, other alternatives were considered
for further evaluation. The Action Agencies follow an established process to estimate the
relative benefits of ecosystem restoration projects in the Columbia River estuary to improve
the survival of ocean- and stream-type salmonids. The process assigns survival benefit units
(SBUs) by scoring for three factors: (1) certainty of success; (2) potential benefits for habitat
access/opportunity; and (3) potential benefits for habitat capacity/quality. Scoring criteria
were developed for each of these metrics and an expert regional technical group (ERTG)
reviews proposed habitat restoration projects and assigns SBUs to individual projects and
alternative designs. The ERTG is comprised of regional experts in estuarine, riverine and ocean
ecology, fisheries biology, and restoration science. The CSR project site was identified as a
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potential site for restoration and scoring with SBUs and was evaluated as a stand-alone location
and not compared against alternate locations.

The Corps evaluated restoration opportunities in terms of maximizing restoration potential
across the CSR project site. The project site was divided into four quadrants and four
conceptual designs (alternatives) were developed and evaluated for potential project
benefits and impacts, including the No Action and Proposed Action described below. With
the exception of the No Action Alternative, all action alternatives included construction of a
setback levee and adjoining seepage berms to meet the purpose and need while
simultaneously minimizing adverse impacts to adjacent properties. Furthermore, all action
alternatives included modifications to the existing levee to reconnect the Columbia River to
the floodplain, as well as removal of the residential buildings, outbuildings, cattle grates
and fences lines.

The simplest design (Alternative 1) restored hydrologic connectivity via modification of the
existing levee, but did not actively restore habitat conditions across the site; following
construction, much of the site would remain dominated by pasture grasses and non-native
species. Under Alternative 1, the majority of the fill material needed for construction of the
setback levee and adjoining seepage berms would be from on-site. Alternative 2 consisted of
excavating tidal channels on the southern portion of the project site to create wetlands across
42 acres. Excavation of tidal channels and wetlands had the added advantage of providing
some of the material needed for construction of the setback levee, but additional material
would be needed to construct the setback levee. Because Alternatives 1 or 2 did not
individually maximize the restoration potential of the CSR site, both were dismissed from
further evaluation. However, it should be noted that both Alternatives 1 and 2 individually
contain elements included in the Proposed Action, Alternative 5, namely construction of the
setback levee, breaches in the existing levee, and excavation of tidal channels and wetlands on
the southern portion of the project site.

Alternative 3 included additional excavation of additional tidal channels and 14 acres of marsh
habitat on the northern portion of the project site, connecting directly to the Columbia River via
a second modification to the existing levee approximately 500 feet east of the levee breach at
Tide Creek. Excavation of the channel network and marsh habitats in Alternative 3 had the
added benefit of reducing the quantity of imported materials required to construct the setback
levee and adjoining seepage berms. In this alternative, all pervious and impervious material
needed for levee and berm construction would originate from this increment. However, this
alternative was not considered further as a stand-alone alternative, because much of the
project site west of Tide Creek was not restored by these actions, reducing restoration
potential. Alternative 4 included partial restoration of shrub and emergent wetlands west of
Tide Creek by modifying the existing levee 2,250 feet west of the breach at Tide Creek and
additional channel excavation to facilitate direct connection to the Columbia River. Because
Alternative 4 did not maximize restoration potential of the CSR project site west of the railroad,
i