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statement sets forth nondiscretionary terms and conditions. including reporting requirements, that
the ederal action agency must comply with to carry out the reasonable and prudent measures.™

10)  Whether the action threatens a violation of federal. state, or local lavy or re  tirements
imposed for the protection of the environment.
The Corps is require to make every effort to fulfill all statutory authorized project irposes
following the balance of purposes and other directions provided by the Congress in the
authorization documents. The Corps is also required to take into account other legal mandates
such as the Clean Water Act and the Coastal Zone Management Act. The proposed action does
not threaten a violation of any law or requirements imposed for the protection of the
environment.
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Oaks Bottom Section 206 Habitat Restoration Project

The purpose of this report is to present the results of a U.S. Army Corps of Engineers and City of
Portland Section 206 Aquatic Ecosystem Restoration Feasibility Study undertaken to identify a
evaluate alternatives for restoring habitat for sensitive fish and wildlite resources at the City ot Portland’s
Oaks Bottom Wildlife Refuge. This report documents the environmental, planning, engineering. and
preliminary construction details of the recommended restoration plan. Following approval of this report.
the project can proceed to detailed designs and construction.

The Oaks Bottom Wildlife Refuge is a 160-acre park with diverse habitats including an extensive
floodplain located along the east bank of the Lower Willamette River at approximately River Mile  in
southeast Portland, Orcgon. The project area is within the 100-year floodplain of the Willamette River,
which is within the tidal zone of the Columbia River. The Willamette River merges with the Hlumbia
River approximately 16 miles downstream of the project site. Daily freshwater tidal fluctuations typically
range up to 2.5 feet in the project area. Oaks Bottom offers a unique opportunity for a large. natural,
tidally influenced tloodplain and wetland arca to be restored in the heart ot the city.

The purpose of the proposed action is to restore a more natural tidal hydrologic connection between Oaks
Bottom and the Lower Willamette River. improve diverse fish and wildlife habitats, reduce non-native
species populations, and provide unhindered fish passage into and out of Oaks Bottom.

A number of restoration measures were considered during the plan formulation process undertaken in this
Feasibility Study and cvaluated based on their potential benefits to fish and wildlife and costs. The
recommended restoration plan includes the following elements:

Replacement of the culvert under the railroad berm with a 16-foot by 10-foot culvert.
Removal of the water contr:  structure.

. xcavation of tidal slough channels to connect to the reservoir and southern ponds.

e Removal of invasive species,
Revegetation with riparian and wetland specics along the channels and around the perimeter «
the reservoir and southern ponds, and
Placement of two viewing platforms adjacent to the Springwater Trail.

The recommended restoration plan would provide unhindered tish passage into and out of Oaks Bottom
and reduce the potential for fish stranding and mortality: improve the quality of a variety of natural tidal.
floodplain, and riparian habitats; reduce invasive species: and maintain a smaller year-round pond at the
south end of the existing reservoir. This plan would also provide important benefits to listed salmonid
specics that occur in the Columbia River estuary.
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provide cont  tous flow year-round to the wetlands and small channels throughout the floodplain of ks
ntom.

The City and others have conducted extensive monitoring ot surface and groundwater elevations in the
project arca and at the outlet of the culvert along the Willamette River, Figure 2-1 shows the water
surtace elevation frequency curve for the Lower Willamette River on a daily average basis throughout the
year and then for the November 1 to June 15 juvenile salmonid rearing season. The arrow on the figure
shows the frequency at which the [ow tide elevation meets or exceeds the culvert elev. on
(approximately 42% of the time). The median daily mean water surface elevation is approximately 7.7
feet (exceeded 50 percent of the time). which would provide approximately 6 inches of depth at the
upstream cnd of the existi  zulvert (7.2 feet clevation) approximately 50 percent of the time. The rearing
season median daily mean water surface elevation is approximately 8.7 feet, which provides
approximately 18 inches of depth at the upstream end of the existing culvert approximately 50 percent of
the time. The existing culvert has been observed to have high velocities when there is a foot or more of
head difference between the river stage and the water level in Oaks Bottom. Velocities in the culvert
exceed 2 feet per second (fps) from 30 to 70 percent of the time, depending on the hydrology in the
Willamette River, which can preclude fish passage.

In¢ lition, the water control structure immediately upstream of the culvert blocks tidal flow from cor ng
into Oaks Bottom and prevents {ish passage into the sitc until the Willamette River exceeds the clev  on
of the water control structure. The top elevation of the water control structure is 14 feet. which is only
equaled or exceeded less than 5 percent of the time. As high tlows recede below 14 feet, any fish that may
have passed into the reservoir would almost certainly become trapped behind the water control stru  1re
because the primary outflow is via small channels undermining the structure or via spill over the top of
the structure that drops onto rocks below.

2 reservoir can impound up to 60 acres when all of the flashboards are installed. Additionally, when the
Lower Willamette River stage is above ordinary high water (calculated to be at 18.2 feet), over 70 acres
of the refuge can be inundated (labeled as the Soutl  nd/Reservoir in Figure 2-2). An existing high >t
along the channel tfrom the reservoir 1o the culvert generally maintains the reservoir at a minimum size of
4 to 6 acres even when . the flashboards at the water control structure are removed. The North Wetland

ea also becomes inundated when the Willamette iver is above ordinary high water, with approximately
15 acres inundated to a depth of 3 feet or more.

The City operated the water control structure from its installation in 1989 to approximately 2010 to
impound a 40-60 acre reservoir during the winter and spring months. The flashboards were typically
installed to an elevation of 12 to 14 feet (COP datum) in October and then removed to an elevation of
about 7 feet in April. This operation typically prevented purple loosestrife, reed canary grass. and willows
from establishing in an approximately 40 acre area — a variety of annual emergent wetland species
colonized portions of the reservoir arca in the summer months. Since approximately 2010, the City has
not installed the flashboards and allowed Oaks Bottom to flood naturally during spring runoft. This has
promoted the spread of purple Joosestrife into much of the reservoir area. but has also allowed the ity to
begin plantings of native species such as cottonwood and willows around the perimeter of the reservoir to
beginto  ade out invasive specics.

Groundwater monitoring from piezometers installed in the retuge have indicated there is an overall net
outtlow of groundwater from the bluff toward the river. A minimum of 0.2 cubic feet per second (cfs) of
grour vater flow exits as surface water into the channel from the reservoir on an average annual basis.
The springs are an important source of cold water to the refuge and channels and could provide very high
quality habitat for salmonids if access was restored. This continuous outflow would also assist salmonids
to find their way out of the refuge when river flows and elevations drop in late spring and early summer,

11



Oaks B »m Section 206 Habitat Restoration Project

Figure 2-3 shows the estimated water budget for the project site with precipitation, stormwater runoff, and
groundwater inflows resulting in continuous surface water dis  arge/outflow through the culvert.

The hydrology and geologic conditions of riverine and tidal systems is the primary driving Hrce in habitat
development. Complex hydrologic forces are required to maintain diverse habitats that mect the needs of
each fe stage of salmonid development. Persistent shallow or slack water habitats are especially
important for survival of early life history stages of fishes. Regular scour and meandering of a natural
syst regulates growth of native and non-native plant species. Altered hydrology and loss of tidal
floodplain inundation have resulted in environmental conditions to which native species are not well
adapted. This has created opportunities for non-native plants to outcompete native plants and non-native
fisk » outcompete native tish.

Habitat diversity along the heavily urbanized Willamette River has been substantially reduced as a
consequence of upstream hydrologic regulation. bank armoring. and floc Hlain filling/development. Tidal
backwater rearing habitat is now extremely rare in the area.

I the existing culvert remains in place. the natural tidal hydrologic connection between Oaks Bottom and
the Willamette River will continue to be severely restricted. Though the City could modify the water
control structure by removing flashboards. without fundamental mc fication. the structure would
continue to hinder fish ingress and egress to Oaks Bottom, except at high flows. and would continue to be
a trapping hazard. In the future without-project condition, this unnatural regime of limited tidal
fluctuation within Oaks Bottom will likely result in increased densities of non-native fish and plant
species that are able to out-compete native species, and salmonids would continue to rarely enter e site.
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reservoir are a variety of habitats. including mudflats and emergent wetlands. Many ot these habitats have
been formed or degraded by disturbance and fill. Although numerous wildlife species such as native
amphibians., migratory songbirds and waterfowl utilize the area. there are opportunities for the existing
habitats to be improved to benetit native fish and wildlife species.

4. Exotic plant and animal species are common throughout the project area.

Exotic  lants and animals are common throughout the project area. including bullfrogs, nutria, reed
canary grass, purple loosestrife, Lnglish ivy. clematis. locust, and Himalayan blackberry. Portland Parks
has previously operated the reservoir water level in an attempt to reduce the coverage and presence of
non-native or pest snccies. In particular. the primary management concerns have been the control of
mosquitoes, purple Hosestrite and reed canary grass. An opportunity exists to remove non-native plant
species and to create a more natural tidal hydrologic regime that would foster native species that  refer
secason habitats and a more natural spring flooding regime.

S Habitat deterioration is resulting in diminishing functions for avariety of native bird species.

The reservoir is increasingly becoming choked with purple loosestrife and reed canary grass. and the open
water habitats that support waterfowl are becoming reduced. These non-native plant species also tend to
prevent native shri and tree specics from becoming established and prevent the development of a
diverse multi-story plant community to benefit multiple bird species for nesting. perching, and
overwintering. The opportunity exists to preserve and improve these natural habitats by removing
invasive species and restore native cottonwood forest and willow shrub communities for continued use by
waterfowl, shorebirds, raptors, and songbirds.

3 2 « traints and Considerations

Constraints represent restrictions that cannot be violated. such as the limits identified within Federal laws.
Executive Orders and Corps regultations, or which are needed to maintain safety. Considerations are those
issues  at should be followed in order to meet the objectives identified above. Constraints specitically
identified for this project include public safety, maintenance of the railroad operations, Clean Water Act,
Protection of Wetlands (EO 11990), and the Endangered Species Act (ESA). Consideratic  identified by
the project team and stakeholders include a desire for minimal operation or maintenance ot the project,
and the  -eservation of'a small reservoir area as waterfow] and shore bird habitat.

3.1.2.1 Constraints
1. Springwater Trail Use and Public Safety

The most feasible access route during construction is via the Springwater Trail. In order to maintain
public safety during construction. it will be necessary to close the Springwater Trail to accomplish the
replacement of the culvert and to provide a haul route for equipment and materials. The o1 other option
for access to the work area is by barge. and barge access would not provide a means to drive pilings
through the embankment or bring in all equipment necessary. There is no reasonable on-site detour for the
trail during construction without requiring extensive fill or construction in the Willamette River due 1o the
high er  nkment and the proximity of the river and wetlands. Because the Springwater Trail is a heavily
used commuter and recreational trail, it is highly desirable to ensure the closure period is as short as
feasible to complete the construction. It will not be acceptable to have a closure longer than the 4-month
fish window (July 1 to October 31), and it is desirable to have a shorter closure it possible. The City is
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developing a bike detour route on surface strects Hr lemporary use, but these are considered much  ss
safe and efficient for either commuter or recreational use.

2. Limit Disruptions to Railroud Operations

The Oregon Pacific Railroad line that runs along the embankment is a commercial freight line that needs
to be accommodated during construction to avoid or minimize cconomic impacts.

3. Clean Water Act

The CWA r-~ilates the discharge of pollutants into Waters of the U.S. The soil and water quality
sampling conaucted in the refuge has identified the presence of several contaminants of concern within
the refuge. primarily DDT and its breakdown products: however. tissue analysis has shown there is
limited uptake into the biota. During construction. practices should be implemented to ensure water
quality standards are met and to avoid any potenti  contamination ot adjacent areas.

4. Protection of Wetlands (EO 11990)

Restoration measures should not result in adverse changes to the existing groundwalter table and surface
water within the project area. Specifically. existing wetlands must not be altered to the point where they
are no longer classified as wetlands. Measures that result in lowering of the water table or dewatering of a
wetland are not desirable.

5. Endangered Species Act

Protection of tish and wildlife during restoration wi - be achieved through following the laws. exec  ve
orders, and Federal and permit regulations applicable to floodplain vestoration plans. including working
within the regulated fish window and implementation of BMPs. These measures would eliminate the
potential for “take™ or harm of a federally protecte  species.

2.2 nsiderations
1. Operation and Muintenance

estoration elements should be designed to minimize the need for subsequent operation and maintenance
of the project. The non-Federal sponsors are slated to manage the area following restoration and, in the
interest of conserving budget and resources. desire an outcome that requires minimal maintenance over
time and is sustainable.

2. Reservoir Habitat and Desived Future Conditions

The intent and management plan for the wildlife refuge includes protecting and maintaining habitat for a
varicty of bird species including waterfowl. Further, Portland Parks’ desired future condition for the
refuge includes maintenance of open water to provide that habitat diversity. A charrette was conducted
with a number of key stakcholders and agencics involved in the project in 2007, while the City was
conducting additional analysis to further the tentatively selected plan. Concerns were voiced over the
potential elimination of open water if the water control structure was simply removed via channel
headeutting through the fine sediments and releasing large quantities of tine sediments and turbidity into
the river. The consensus from that charrette was  at the restoration plan should maintain a minimum area
of open water and mudflat habitats (4 to 6 acres). which attract wading birds. shorebirds, and waterfowl
and facilitate the major reereation and educational experience provided by the refuge. Four to six acres of
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open water is likely to be sustainable over time as this is what the current reservoir drains down to when
no {lashboards are installed in the water control structure and it would provide sufficient depth to prevent
woody species from encroaching.

3.1.3 Risks

Risk is the chance of an undesirable outcome and a measure of the probability and consequences of
uncertain events. Consequences can be social. environmental or economic. Risks can be encountered
during all phases of -oject development and implementation. Risks or unseen circumstances encountered
during planning ana design can affect project schedule. budget. and project viability. In  iplementation
of ecosystem restoration projects, risks may also include the uncertainty of achieving the benefits from
the action.

The following summarizes the major potential risks for the implementation of the Oaks Bottom project.

. ailroad Operations. The Oregon Pacific Railroad operates multiple deliveries each week of
perishable frozen food items to warehouses south of Portland. Maintaining service or closing the
railroad during construction both present risks to the overall construction schedule and budget
that will need to be considered and negotiated with the railroad owner during the design phase.

e Real state. Risks to the project schedule and implementation budget may arise from real estate
issues inclt  ng LERRDs-or lands, easements. rights-of-way. relocations. and dis  sal areas-due
to potential schedule delays and costs of acquisition. At this time. it is proposed for all
construction staging. access. and work to be conducted on publicly owned propertices (either

ortland Parks or Metro) with the exception of the need to obtain a railroad crossing and use
approval from the railroad owner. The City and Metro are entirely supportive of the work and
will provide all necessary easements.

e Aquatic Invasive ecies. Aquatic plant and fish species that are non-native are present in Oaks
Bottom, including purple loosestrife. reed canary grass, carp. and other warmwater fish species.

urrently. the seeds from plant species can pass readily out of Oaks Bottom and are present in
other locations along the Lower Willamette and Lower Columbia Rivers. All of the warmwater

sh species present in Oaks Bottom are also present in the Lower Willamette River. It is
anticipated that the restoration project would reduce the overall populations of all of the invasive
species and render the habitat less suitable for these species. The City of Portlar  will be
undertaking actions to control the non-native plant species over the long-term operation and

iaintenance ot the project. However, there is some risk that control would be ditf  ult to sustain
over the 50-year design life.

) ontaminated  diments. 1t is known that DDx contaminants are present in Oaks Bottom
sediments. These contaminants have posed a risk to tish and wildlife species for many decades.
The project includes the removal ot low-level contaminated sediments in the channel and
transporting them to an off-site upland disposal location. Based on the [Ecological Risk
Assessment and fish tissue sampling described in Section 2.4, the risk to fish and wildlife is low
from the presence of DDx as native fish that use the reservoir (i.e., stickleback) have low tissue
levels of DDx.

1.4  Objectives

In response to analysis of the problems and determination of their associated opportunities described
above, a total of four primary objectives were identified for this restoration project. Objectives for this
project result from a combination of reservoir management needs, fish and wildlife habitat improvement.
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seasonally ponded wetlands where soils are higl - compacted and ephemeral ponds form during seasonal
rainfall. Bluffs to the east of the refuge are composed of sparse Douglas fir and oak-mac ne savannah.
interspersed with many non-native and ornamental species. Within and around the reservoir are a variety
of habitats, including mudflats. emergent wetlands, scrub-shrub wetlands. and forested riparian. Between
the reservoir and north fill is a transitional area composed of trees. shrubs, wetlands, and ponds.

ach of these habitats has been degraded by historic motorized vehicle use, the placeme  of fill on the
north and south areas of the refuge. and the introduction and spread of invasive species. Although native
amphibians. migratory songbirds. and waterfowl utilize the arca for foraging. nesting. stopovers. or
overwintering, the habitats could be improved to attract a greater diversity of native fish and wildlife
species and provide more habitat for nesting. Restoration measures that benefit wildlife species such as
improved riparian habitats would also provide benefits to salmonids, and vice versa.

Proposed restoration measures include measures to create additional acres of specific ha s as well as
improve the quality of several existing habitats. Potential restoration measures could inclu

Improving hydrologic connectivity of the retuge 1o the Willamette River, through modifications
to the existing culvert and water control structure to restore natural inundation frer  encies. Water
depths ot 6 inches or more would be provided in the culvert up to 95 percent of all flows.

e Increasing aquatic habitat diversity in the reservoir and at the por - to the north of the reservoir.

primarily through excavation of channels, creation of ephemeral ponds. and placement of large
woody debris. This would provide multiple types of aquatic h: itats interspersed with riparian
and upland forest.
Increasing terrestrial habitat diversity. through control of non-native plants and plantings of
native riparian and upland species. This would restore the shrub and riparian forest communities
as well as native wetland communities 1o provide nesting and foraging habitat for multiple native
amphibians. birds. and mammals.

3.1 3 Control Non-Native or Pest Populations

Exotic plants and animals are common throughout the project area, including carp. nutria, reed canary
grass, purple loosestrife, English ivy. clematis, locust. and Ilimalayan blackberry. The reservoir has been
managed to reduce the coverage and presence of non-native or pest species. In particular. the primary
management concerns have been the control of mosquitoes and reed canary grass.

In the late 1980s. the addition of the water control structure allowed filling of the approximately 40-acre
reservoir area in the refuge. Inundation successfully suppres  certain nuisance mosqu » populations
and some areas of reed canary grass. Flooding is still used as a measure to suppress reed canary grass,
which quickly becomes established in areas with little vegetation and only seasonal or shallow tlooding.
However, mosquito control has become much more difficult to achieve through reservoir management. as
a result of the variety of species that breed at the refuge and their wide range of preferred habitats.
Controlling reservoir water levels for one species of mosquito may now provide better habitat for another
specics. In particular. because of the concern about West Nile virus. it may be more effective to reduce
open water areas to reduce breeding habitat for the species that carries West Nile virus.

Flooding of the reservoir can be used to suppress non-native plants. such as reed canary grass. However.
purple loosestrite and some other invasive species prefer inundated areas and have now become dominant
in the reservoir. It is an objective of this project to maintain flooding in some areas for control of these
species, while introducing other options of control. such as: (1) mechanical removal of non-native plant
specics. (2) revegetation with native species that can outcompete non-native species. and (3) reduce the
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connection and achieve the objective of connections throughout the tidal range. Initially. a 12-foot by
12-foot box culvert was considered as well as a  dge. Based on ODFW fish passage requirements for
velocity and stream simulation considerations, a 10-foot-high by 16-foot-wide arch culvert is proposed.
with 3-foot stem walls.

BI. Remove Water Control Structire

In this measure. the existing water control structure would be removed entirely to allow fish passage
upstream into the channel ar  reservoir. Minor revegetation would occur in disturbed areas around the
water control structure as part of this component. This mcasure is one of the two options developed to
reduce fish stranding and allow unhindered fish passage into Oaks Bottom. once they pass the culvert.
This measure is mutually exclusive of Measure ¢ and would only be effective to restore fish access it
implemented in conjunction with Measure Al.

C'1. Replace Huter Control Structire

In this measure. the existing water control structure would be replaced with a redesigned structure.  he
new structure would be located in roughly the same location as the existing one. It would be designed to
regulate water elevation but allow fish passage via a fish ladder or roughened chute. This measure is  ne
of the two options developed to reduce fish stranding and allow unhindered fish passage into Oaks
Bottom once they pass the culvert. This measure is mutually exclusive of Measure B1 and would only be
effective to restore fish access if implemented in conjunction with Measure A1,

Di. Construct Berm around Reservoir

This measure was developed early on in response to the known presence of contaminated sediments in the
reservoir. This measure would also require the implementation of Measure C1 to replace and relocate the
water control structure to the upstrean-most end of the outlet channel. This configuration reduces sh
stranding and allows unhindered fish access to the outlet channel, which provides a smaller area of off-
channel ba water habitat for rearing and foraging juvenile salmonids. but would restrict passage into the
reservoir below flood clevations. Large woody  bris would be placed and a corridor of riparian
vegetation would be planted along the channel to improve tish and wildlife habitat. The Ecological Risk
Assessment and subsequent fish tissue analysis (GeoEngineers 2010. 2011) prepared for the City of
Portland shows that there is a low risk to fish and wildlife from exposure to contaminants in the sediments
and the potential for bioaccumulation up the food chain.

E1. Remove Invasive Species and Revegetate Perimeter of Reservoir

Revegetation around the rescrvoir would inclu  emergent, scrub-shrub, and forested wetland plantings.
Vegetation would provide a buffer between the reservoir and hiking trails, would provide increased shade
and incr entally reduce water temperatures, contribute to the nutrient cycle. and provide increased
nesting and foraging habitat to both fish and wildl . This measure includes actions to remove non-n  ve
species via mechanical and other methods and also include placement of large woody debris into aquatic
and terrestrial habitats.

Fl. Remove Invasive Species and Revegetate around Ponds

Revegetation around the two ponds between the reservoir and north fill would include a variety of
plantings and would provide similar habitat bene!  as described above. This measure includes actions to
remove non-native species via mechanical and other methods and also include placement of large woody
debris in the ponds.
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G1. Excavate Tidal Slough Channel to Reservoirwith Step Weirs or Riffles

This measure would lower the existing channel from the pr ased new culvert invert elevation to the
reservoir and add reconnection of the existing remnant channel ror added tidal slough cha I length for a
total of 2 acres of tidal slough habitat. The channel would slope up to the high point within the reservoir
to maintain a minimum 4 to 6 acres of open water reservoir/pond year-round with 8 step weirs or ritfles
installed to control 2 grade and prevent headcutting of the channel up into the reservoir. Connecting this
channel without step weirs or riftles could lead to headcutting and mobilization of reservoir sediments
into the Willamette iver. which is not desirable as low levels of DDx would be discharge into the river.
Large woody debris and a riparian buffer would be installed along the entire tength of e new channel.
with vegetated mats installed along the upper end to reduce the chance for channel avulsion or flanking.

1. Moderate Contour of Rescivoir and Creation of Islands

Areas within the reservoir would be excavated to allow greater area of dendritic channel that would
provide additional fish habitat even at low water. Excavated or imported clean materials would be used to
form two small islands near the channel outlet.

11, Extensive Contour of Reservoir and Creation of Islands

This measure of contouring includes excavation of several channels within the reservoir and formation of
additional islands near the south end of the reservoir.

J1. Excavate Duck Ponds:Slough Channels

Two duck ponds are present in the reed canary grass dominated wetland arca north of the reservoir. These
ponds could be connected to the culvert via newly excavated channels. A first channel would be
excavated between 2 existing reservoir outlet channel and the southern-most pond. The channel would
start downstream of the water control structure and reach the pond in a fairly linear manner. A second
channel would then be constructed between the south and north ponds. Multiple channel locations are
possible, including a short straight channel or a channel that follows the meandering low contour line.
Connecting these ponds to the slough channels would reduce habitat for nutria that currently dominate
these ponds.

K1, Create Flow-Through Side Channel with Dovenstream Culvert Outlet

1 this measure, the channels excavated between the outlet channel and north and south ponds would be
continued to a downstream outlet (culvert back through the railroad berm) about 1,200 feet downstream
of the existing culvert. which would form a side channel. A new culvert would be placed at the
downstream end of the side-channel and provide an outlet to the Willamette River. The « et would be
located just south of the north fill. which would reduce the volume of required excavation.

L1. Create Ephemeral Ponds in North Fill

2 North Fill area has become vegetated with both native and invasive trees and shrubs since placement
of the compacted fill material tfrom the construction of 1-405. This area could be enhanced to provide
additional ephemeral ponds (wetlands) for amphibian habitat between the wetlands to the north and south.
Ephemeral ponds. also known as vernal or temporary, are depressions that temporarily hold water on top
of poorly drained soils. Ephemeral ponds require sufficient catchment area for recharge and contours to
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The City conducted additional monitoring and data collection on the project site from 2008-2010 because
a number of issues were raised about the feasibility of some of the proposed restoration measures.

articularly Measure J1. which would be in close proximity to the one high quality native species
dominated wetland on the site in the North wetland. Concerns inclt  d: (1) constructability in soft.
mucky wetland soils: (2) potential effects on an existing high quality wetland in the north portion of the
site; (3) contaminated sediment handling and disposal; and (4) timing for implementation. Because of
these concerns, the preliminary restoration measures were pre-screcned to eliminate measures that were
likely to cause unwanted adverse cffects. These are discussed in more detail below.,

3.2.1.1 estoration Measures Eliminated from Consideration
The following criteria were used to pre-screen the restoration measures:

e Constructability. How feasible is it to construct the measure in sofl. saturated soils?

Potential effects on the North wetland. The City does not want the groundwater table to be drawn
down and adversely affect the hydrology of the North wetland.

e Timing for implementation. The City would like to enhance habitat sooner than Federal funding
can be obtained for amphibians and reptiles; thus. measures related to their habitat specifically
will be implemented sooner.

e Relationship to Corps’ mission. Restoration that primarily benefits uplands was emed not to be
within the Corps” mission area.

HI. Moderate Contour of Reservoir and Creation of Islands. This measure was elimir ed because it
would require excavation in several areas of the reservoir where the ground is mucky and saturated year-
rour  Excavation in these conditions would likely result in significant adverse effects to the existing
habitat quality and habitats specitically used by native amphibians.

[1. Extensive Contour of Reservoir and Creation of Islands. This measure was eliminated because it
would require extensive excavation in several areas of the reservoir where the ground is mucky and
saturated year-round. Excavation in these conditions would likely result in significant adverse effects to
the existing habitat quality and habitats specifically used by native amphibians.

J1. Excavate North Channel/Slough Channel. This measure was eliminated because it was deemed to
have the potential for signiticant adverse etfects on the existing high quality north w  ands because it
would excavate into the groundwater table and change the hydrology of the existing wetland (see
Appendix A, Attac  nt B that shows City’s groundwater modeling of this alternative and its potenti
effects on the groundwater table). While certain design features such as using an impervious layer in the
channel could be feasible, Portland Parks and other stakeholders specific vy requested elimination of this
measure from consideration.

K1. Create Flow-through Side Channel with Downstream Culvert. This measure was e 1ated because
it was deemed to have significant adverse eftects on the existing high quality north w ds because it

would excavale into the groundwater table and change the hydrology of the existing wetland.
Additionally, it would have very high costs due to the need for a second culvert to outlet beneath the
embar  ment that was very high in comparison to the potential benefits.

L1. Create Ephemeral Ponds in the North Fill. This mecasure was ecliminated because the City
implemented it already for amphibian habitat.
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M. Revegetate North Fill. This measure was eliminated because the City is doing extensive revegetation
work here already.

NI1. Revegetate Uplands. This measure was climinated because it does not fit within the Corps’ mission
area and the City is already doing revegetation work in the uplands.
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3 e ative ms or uk n

The management measures outlined above were combined using the Institute for Water Resources
Planning Suite. The sofiware generates all possible combinations of measures. However, some measures
may stand alone, some are dependent on other measures, and some cannot be combined with other
measures. These relationships are determinec  ased on the constraints within the plan formulation. as well
as professional judgment regarding the effectiveness of a given set of measures. For example. if the
culvert is removed in Measure A1, another measure must be taken in order to protect targeted fish species
from entrapment. This means that Measure A1 must be combined with B1 or C1.

Table 4-3 shows the relationships derived for restoration measures at Oaks Bottom. Because the
restoration measures do not individually meet all of the project objectives and some measures would not
function without others, some measures must be combined with others to be considered. Of considerable
importance is the need to remove e existing culvert and replace it with the proposed arch culvert.
Without this component of the project. there would be tew or no benetits to targeted fish species from the
water control structure measures or the tidal slough channel measure because fish would still rarely be
able to enter the refuge. Therefore, each measure related to fish must include Measure Al. Additionally.
the water control structure should be modified for cither the culvert replacement or the tidal slough
channel mieasures in order tor their benefits to be realized. Measures that cannot be combined are those
that represent a ditferent level of change to the same resource. For example. it is not possible to remove
the water control structure and replace it at the same time.
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the proposed recreation features is $201.200. See Section § for more detailed discussion of the feasibility

level costs developed for the recommended plan.

Based on the results of the recreation analysis. net recreation benefits would be approximately $29¢ 0
present value over the 50-year period of analysis. In this analysis. benefits exceed the cost. which is
anticipated to be $201.200 in present value. The benefit cost ratio (BCR) is therefore estimated to be 1.48.
The benefits exceed the costs lor the proposed recreation features. and therefore the recreation features

are economically justified.

e 5-7.  enefit-to-Cost Ratio by Alternative
1

| A rnative enefits ($) %) (
ivo Action $0 $0 o nn
Proposed Viewing
Platforms $298.000 $201,200 i
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year 1997 was selected as the wet year: it ranked first in runotf over the past 30 years and second over the
previous 100 years.

For the dry (2001), typical (2004). and wet (1997) water ycars, hourly stage data for thc Willamette River
at Morrison Bridge were obtained from the USGS (USGS 2009b). The Morrison Bridge is approximately
three river miles downstream of the project site; however, there is limited gradient between these
locations. River stages for these years are shown in Figure 6-6. During 2001 stages vary between
approximately 3 to 10 feet COP. In 2004, levels vary from approximately 3 to 14 feet COP. In 1997 the
wet year, levels were much higher: they ranged from 4 to 26 feet COP. In 1997 there were substantial
periods of time. particularly in January and again from May to June. when river stages were above normal
wet-period stages of 10 to 14 feet COP.

The hourly Willamette  ver stage data were input into the HEC-RAS mode} as the downstream
boundary condition. Simulations for each of these years were run from November to June, the sele  d
juvenile salmonid rearing season. Culvert velocity results were analyzed. and frequency distributions of
velocity magnitudes (absolute value) were created. The frequency distributions (November to June
rearine scason only) for the dry (2001), typical (2004), and wet (1997) water years are shown in Figure
6-7. cse figures show velocities at the upstream face of the culvert, though they were in generally
similar ar  slightly higher than at the downstream face of the culvert.

In Figure 6-7. the curve for each water-year period slopes down and to the right. indicating that velocities
necar zero occur for a relatively high percent of the time. and velocities above 2 tps are exceeded a low
percent of the time.  1ere is also an apparent discontinuity particularly during 2001 and 2004, the dry d
t Ical vears, respectively. The curves show a drop in percent exceedance at a velocity of approximately
0.4 fps s discontinuity is more apparent in the dry year, which also shows higher velocities at a given
percent exceedance than in the typical year. At first glance. this result is unexpected, since the wet year
shows the hi =st stages and corresponding highest velocities. The exnected trend would be for the
typical year to have the next highest velocities. and the dry year to show 2 lowest velocities.

The explanation for the trend reversal and the sudden drop in percent exceedance is that during the dry
year. the Willamette river stage is below the culve  invert the highest percent of the time.  1en the ri
stage is below the culvert invert, the flow in the culvert experiences normal depth hydraulics. i.c.. it is not
controlled by the river stage  the downstream end of the culvert. Rather. it is controlled by the flow
upstream. and the geometry. slope and roughness of the culvert. The culvert velocity during normal depth
conditions is slightly higher than it typically is when the culvert is connected to the river (i.e.. when
culvert hydraulics are controlled by the rising/falling river stage): thus the velocity exceedance
distribution is higher (to the right in Figure 6-7) during the dry year. The discontinuity occurs at
approximately 0.4 fps because this is the velocity during normal depth flow conditions in the culvert, and
the upstream flow boundary in the model was set to be constant at 0.2 cfs.

The water-year conditions showing the occurrence of highest velocities is the wet year, 1997. During this
period, ¢ vert velocities range from 0 to 2 fps. The 95 percent. 50 percent (median). 5 percent
excecedance values from this curve are 0.05 tps. 0.3 tps, and 1.1 fps. respectively. During extreme (wet)
periods.  lvert velocities are less than 1.1 fps 95 percent of the time. This is within the fish pas 2e
criteria f velocity which allows for 2 {ps up to 95 percent of the time. Thus. the design parameter of
culvert span or width. along with the selected culvert invert elevation of 5.5 feet COP. meets fish passage
requirements for flow velocities. It should be noted that peak velocities occur for brief periods during a
rising tide. before and after which there are periods of slack water when velocity in the culvert goes to
Zero.
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driving, but additional shoring/back{ill may need to be provided during excavation and removal of the
shoring, to ensure the embankment immediately adjacent to the cut/backfill zone does not experi ce
unanticipated settlement from removal of the timbers.

Two borings were completed from the top of the railroad embankment to a depth of 120 feet below
ground surface. The embankment soils are primarily composed of silty. gravelly sands of varying
compaction. ~ : side slopes of the existing embankment are steeper than would be recommended for
slope sta ity and erosion and slumping is evident in sceveral focations. Beneath the embankment. soils
consist of plastic. clayey silts. underlain by more granular alluvium including silty sands and silty sandy
gravels.

> embankment and underlying soils would be subject to liquefaction under scismic conditions.  is
fikely that the embankment and its associated structures would be damaged due to liquefaction. land-
sliding, and settlement during a signiticant seismic event. The proposed culvert would be present in the
same conditions and could ¢ damaged under scismic conditions. However. due to the depth of
embediment of the culvert. there is lower risk of damage.

During construction, the underlying soils should be removed and replaced with suitable granular base
material to support the footings and ¢ vert and minimize the potential for any settling ot the culvert at
could atfect the railroad tracks above. The site should be dewatered to ensure the soils do not heave v ile
placing the foolings. Suitable excavated embankment materials may be used for backfill over the culvert.
Two to onc slopes (2H1:1V) are recommended for slope stability. Geotextile reinforcement is
recommended for slopes and foundations.

83



Make Bottom Sertion 206 Hahitat Ractaration Project

This page intentionally lefi hlank to facilitate double-sided copying

84






























Sertinn MR Hahitat Ractaratjnn Draiagt

This page intentionally lefi blank (o facilitate double-sided copying

94










































Oaks Bottom Section 206 Habitat Restoration Project

This page intentionally lefi blank to facilitate double-sided copying

108


















Oaks Bottom Section 206 Habitat Restoration Project

ror

- -

quirements

Compliance St s

with water quality regulations.

will request extension of this permit due
to delays that have changed proposed
construction date.

Oregon Threatened and
Endar  ed Species

Requires an evaluation of ¢ffects on listed
threatened and endangered species

In compliance. No anticipated adverse
effects to state listed threatened and
endangered species. ODFW has becn
coordinated with throughout the nroiect.

Oregon Removal/Fill
armit

Requires an evaluation of effects on
wetlands and waterbodies within the state
of Oregon

The City has received permit #: 45925-
GA from the Oregon Department of
State Lands. City will reauest extension
ot this permit due to /s that have
changed proposed ¢« iction date.
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1 ¢ : ions

This study has included an examination ot all potential and practicable alternatives for meeting the study
objectives of restoring tidal connections, providing unhindered access and improved habitat for salmon.
Ncotropical migratory birds and native amphibians and reducing non-native pest populations. The
recommended alternative is an incrementally justified and cost effective alternative that also meets the
sponsor and public needs. This alternative provides important fish and wildlife benefits at a reasor e
construction and O&M cost. The plan does not increase flood surface elevations. The plan is consistent
with national policy. statutes and administrative directives. The plan has been reviewed in light of overall
public interest, which includes the views of the non-Federal sponsor and interested agencies. The District
has concluded that the City of Portland, Oregon, is capable of meeting their financial obligations and that
the total public interest would be served by implementation of the recommended plan.

2 commenda ns

It is recommended the proposed work be authorized and funding allotinent of $278.799 be made avai e
in FY 16 for design. A second allotment of $4.247.370 will be required in 'Y 17 to complete construction
and project closc-out. The pre sed work would include restoration of fish and wildlife habitat within the
City of Portland. as generally described in this report. with such modifications by the Chiet of Engineers
as may be advisable to meet provision of Section 2006 of the 1996 Water Resources Development Act, as
amended. Authorization is subject to cost sharing and financing arrangements with the non-Federal
sponsor. the City of Portland. Oregon. and is basc on the cost sharing and financing requirements of the
Section 206 program. Prior to construction, and during the Plans and Specifications phase, the non-
Federal sponsor will: (1) provide all lands. casements. and rights of way necessary for project
construction and operation and maintenance: and (2) hold and save harmless the United States {rom
damages due to the construction or operation and maintenance of the project. The non-Federal sponsor
will also operate and maintain the project after construction for the life of the project (50 years).
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