long-term Project action would potentidly reduce the Columbian white-tailed deer carrying
capacity on Tenasillahe Island. Proposed Project purchase of Cottonwood/Howard Island, and
subsequent introduction of Columbian white-tailed deer to this island complex, may dlow for a
new, secure sub-population of Columbian white-tailed deer to be established. The Columbian
white-tailed deer recovery plan requires, for ddisting of the Columbia population, aminimum of
400 Columbian white-tailed deer to be maintained within at least three viable sub-populations in
suitable, secure habitat.

4.4.2 Bald Eagle

Bald eage nests occur at or near severd of the ecosy stem restoration activity locations. In
addition, bad eagles perch on pilings, trees, stumps, mud flats, and other locations throughout
the Columbia River and estuary (A. Clark, pers. comm.); these perch locations may be adjacent
to the ecosy stem restoration projects. Three bad eage pairs nest either on or in close proximity
to Lois Island embay ment restoration project (T ongue Point/Mill Creek; Lois Island/John Day
Point; Cathlamet Bay), one pair nests on Miller Sands Island near the M iller/Pillar habitat
restoration project; two pairs nest on Tenasillahe Island (T enasillahe/North Hunting I sland;
Clifton Channd/T enasillahe West) near the Tenasillahe I sland interim and long-term restoration
actions; and approximately 30 bald eage pairs nest within or adjacent to the Columbia River
estuary, wherethe purple loosestrife control activities will occur. Bad eagles do not currently
nest on Cottonwood/Howard Islands. Two bad eage nestingterritories occur near the Bachelor
Sough restoration project (Bachelor Island; M dlard Sough).

50 EFFECTS OF ACTION
51 Introduction

The proposed Project has severa distinct components, including Project construction and
maintenance activities, monitoring and adaptive management, and ecosy stem restoration and
research actions. The Effects of Action section includes sub-sections that address each Project
component separatedy. Section 7.0 (Conclusion) will aggregate effects from each Project
component, and, combined with effects from interrelated and interdependent actions, cumulative
effects, environmental basdline, and the proposed action, will determine whether the Project, as a
whole, jeopardizes the continued existence of proposed coastd cutthroat trout or threstened bull
trout.
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Additiond andysis of effects to bad eage and Columbian white-tailed deer from ecosy stem
restoration actionsis provided (5.7 Updated Anadysis of Effects for Columbian White-taled
Deer and Bad Eagle). Theterrestrid species opinion previously analy zed the effects of Project
navigetion festures on bad eage and Columbian white-tailed deer and those andy ses are
incorporated herein by reference (terrestria species opinion pages 11-18). Snce 1999, the
navigetion festures’ construction and maintenance actions have not changed in away that crestes
different effects, and no additiona information on navigation feature construction and
maintenance effects is available. Therefore, construction of ecosy stem restoration featuresisthe
only new Project action and effect that will be analy zed in this opinion for these two species.

Asnoted in Section 2.0 of these Service opinions (Description of the Proposed Action), severd
steps were involved in development of the current Proposed action. Those steps included are-
evauation of potentia project effects; an anaysis of these potentia effects within the framework
of an ecosy stem-based conceptua model; the development of compliance measures and
monitoring conditions to minimize and/or avoid Project impacts; and the development of an
adaptive management process to review information from the compliance and monitoring
activities and make necessary Project modifications to minimize and/or avoid impacts. The
Corps will beresponsible to determine how to address the adaptive management team’s
decisions. By usingthis “frontloading’ approach, the Service and the Corps defined a proposed
action that minimized or avoided Project-rdated effects. Therefore, some potentid Project
effects will not be discussed herein, as the Corps’ proposed action successfully avoids these
potentid effects.

Severd tools were used for the Service' s analy sis of potentia Project effects. To interpret
potentid Project effectsto Lower Columbia River, estuary, and river mouth processes and
functions, the conceptua modd, numerica modes, and BRT deliberations were employed. The
pathway s and indicators defined in the conceptua mode (see Chapter 5 of the aquatic species
BA) will be used herein as aframework to discuss potentid Project effects.

Toinvestigate specific physical habitat changes (sdinity, velocity, depth) that might occur after
Project implementation, two numerical models, the Corps of Engneers — Waterway s Experiment
Sation (WES) RM A-10 modd and the Oregon Hedth Sciences University/Oregon Graduate
Institute (OHSU/OGI) Eulerian — Lagrangan CIRCulation (ELCIRC) model, wereused. The
Service' s anady sis was additiondly assisted by the SEI pand process, which reviewed multiple
aspects of the proposed Project (historical and existing status of the lower Columbia River

ecosy stem; numerica modeing of hydraulic parameters; samonid estuarine ecology ; sediments
and sediment quality; and monitoring and adaptive management). The aquatic species BA and its
appendices (see Section 6.1.5.1 and Appendices F and G) provide acomplete overview of these
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analysis techniques and results of quantitative anay ses and modeling outputs, and are
incorporated herein by reference.

Thefollowingdiscussion is an anaysis of the potentia direct and indirect effects to coastad
cutthroat trout and bull trout and their habitats from Project construction and maintenance
activities, using the conceptua modd indicators, and focusing on Project-related effects to key
habitat types. Uncertainty regarding Project-related effects and associated risk to ecosy stem
indicators is discussed. Interrdated and interdependent actions, and their associated effects, are
considered. M onitoring and adaptive management measures, proposed by the Corpsto reduce
Project-related risk and uncertainty, are discussed. A subsequent sub-section addresses potentia
effects resulting from proposed monitoring, ecosy stem restoration, and research proposals.
Finally, Service conclusions on overal Project-related effects are presented.
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52 Uncertainty Regarding Project-related Effects and Associated Risk to
Ecosystem Indicators as Related to Monitoring Actions

The SEI pand suggested that scientific and management decisions involve aleve of uncertainty
related to environmentd effects and associated risk to the ecosy stem from those environmentd
effects. Theterm“ uncertainty” pertains to the amount of information availableto predict a
Project-related changeto an indicator. For instance, if ampleinformation for an indicator was
available, the uncertainty associated with that indicator, in regards to potentia Project effects,
would be low.

For the purposes of these conference and consultations, theterm “risk” pertainsto theleve of
threat to the hedth or surviva coastd cutthroat trout and bull trout from Project-related changes
toindicators. For instance, if coasta cutthroat trout and bull trout are extremely sensitiveto
small changes in an indicator, then therisk associated with any Project-related changes to that
indicator would be high. For purposes of the consultation and conference process, including
BRT andysis and ddiberations, each conceptua model indicator was evauated to determine both
uncertainties and risk from implementing the proposed Project activities. That information is
included in the aquatic species BA (Table 7-1), and is incorporated herein by reference.

As noted below in Section 5.3 of these Service opinions, the Service believes that Project-reated
indirect effects to ecosystem indicators will belimited. Key physica processes that likey will
have limited changes during the navigation channel construction and maintenance actions include
suspended sediment, accretion/erosion, turbidity, sainity, bathy metry, and bedload. The short-
term nature of those impacts were discussed duringthe SEl pand process and verified using the
numerica modeling conducted by WES and OHSU/OGI. It should be noted that the levels of
Project risk to ecosy stem indicators were not high enough to require Project modification, but,
dueto long-term uncertainties, were still of alevel to warrant verification through monitoring.

Based on uncertainties from long-term Project effects, and associated risk to salmonids, the
Corps proposed aM onitoring Program (see Table 2.5, and Section 2.2.6 of these Service
opinions) and the Service provided review and comment on it as part of the BRT process. The
M onitoring Program addresses the long-term ecosy stem uncertainties and risk to the main
ecosy stem indicators and key habitat features (Table 5.1) addressed in Section 5.3. M onitoring
results will be reviewed, and future changes to management will occur if adverse findings were
determined.
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Table 5.1. Pathways and Indicators to be Addressed by the Monitoring Program

Monitoring Action Pathway Indicators

MA-1: Maintain three Habitat-forming Bedload; Sinity
hy draulic monitoringstations | processes
to investigate pre- and post-

Project relationships among

flow, tide, sdinity, water Growth Habitat complexity, connectivity, and
surface, and water convey ance;, Veocity Fied; Feeding
temperature Habitat Opportunity

M A-2: Compare actua to Habitat-forming Bedload

predicted sediment dredge processes

volume

M A-3: Complete Habitat-forming Accretion/Erosion; Bathy metry

bathy metric surveysto track | processes

habitat alterations Key Habitat Types | Shallow water/flats habitat

M A-4: Aerid and ground Key Habitat Types | Tidd marsh and swamp habitat

mappingto track habitat ) .

a . Food Web Suspension/deposit feeders; Insects;

terations i ,
Tida marsh macrodetritus
Growth Refuga; Habitat-specific food

availability

M A-5: Contaminants Surviva Contaminants

monitoring team to undertake

annua contaminants review

activities

M A-6: Investigate pre- and Survivd Sranding

post-Project samonid

stranding events

5.3 Effects from Construction and Maintenance Activities
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Project construction, maintenance, and effect minimization activities may have immediate (direct)
effects to coastd cutthroat trout and bull trout, as well as short-term and long-term (indirect)
effects to ecosy stem processes and functions of importance to these species. Additiond
activities, interrelated to the proposed action, may aso haveindirect effects to coasta cutthroat
trout and bull trout. The pathways and indicators from the conceptua ecosy stem modd are used
as an andytical framework for discussingindirect effects from construction and maintenance
activities. The Service bdievesthat, if apathway or indicator is negetively influenced by the
Project, then anegative, indirect, short- or long-term impact to coasta cutthroat trout and bull
trout and their habitats also may be occurring.

531 Immediate (Direct) Effects

Direct mortdity to coasta cutthroat trout or bull trout from construction and maintenance
activities could occur from entrainment into the dredge draghead or duringin-water blasting
activities.

The Service bdieves that any coastd cutthroat trout or bull trout entrained by the dredgng
activities will suffer injury or perish. Entranment of organisms by hopper dredgng has been
evaluated a the mouth and in the ColumbiaRiver (Larson and M oehl 1990; R2 Resources
Consultants 1999). Larson and M oehl (1990) reported that no juvenile or adult salmonids were
collected duringthe four years of the study, even though other pelagic fish species were collected.
This study concluded that, because dredging occurred below the depth where sdlmonids migrate,
no samonids were entrained. Documented entrainment of salmonids occurred during aresearch
study in which the dredge draghead was purposely operated while elevated in the water column
instead of within the substrate to determine presence/absence of fish. (R2 Resource Consultants
1999). This entranment incidence level involved two salmonids. No juvenile samonids have
been entrained during monitored, norma dredgng operations in the Columbia River (Larson and
M oehl 1990).

The Project dredging procedures propose that the draghead and/or cutterhead will be buried, to
the extent possible, in the sediment of theriver bed during dredgng operations. No suction will
occurring through the draghead and/or cutterhead if it is raised more than three feet off theriver
bottom. Both these proposed “impact minimization” measures reduce the potentia for coasta
cutthroat trout and bull trout entrainment. Further, the Service believes that coasta cutthroat
trout and bull trout are not found near deep-water dredgng activities. It is bdieved that adult
coasta cutthroat trout and bull trout have sufficient swimming capacity to avoid entrainment,
and arefurther protected by the dredgng“impact minimization” actions noted above. The
Service believes that compliance monitoring, to ensure the proposed entrainment minimization
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messures are implemented, will beimportant in minimizing any injury or death of salmonids
during dredgng activities.

Observations of sub-yearling and juvenile salmonid distribution and relaive vulnerability to
dredgng entrainment impacts were conducted in the lower Columbia River (Carlson et d. 2001).
Research indicated that the mgjority of salmonids were not utilizing the bottom of the navigetion
channd, where entrainment might occur during dredging activities. Anaysis of hydroaccoustic
sampling datareveded that, during the highest sadmonid annua abundance in the lower Columbia
River, only 0.0017% of those fish were adjacent to the dredging zone (within 3 ft of the
navigetion channd bottom) duringthe daylight hours, 0.0249% were adjacent to the dredgng
zonein the evening hours, and 0.0107% were adjacent to the dredging zone a night (Carlson et d.
2001). The combination of very limited occupancy by samonids of deep water locations, and
BM Ps that restrict dredge draghead or cutterheads to be operated, to the extent possible, under
the sediment surface, will ensurethat entrainment of salmonids is minimized.

Onelocation (Warrior Rock, RM 87.3) may require one-timein-water blasting. The Service
anticipates blasting could injure or kill any coasta cutthroat trout or bull trout within the blasting
area. However, the proposed action minimizes potentia direct effects by requiring ablasting
plan, using an in-water work window of November 1 to February 28 when listed trout and
samon abundances are lowest, and reducing the associated pressure wave by cregting an
implosion. The Service believes reducingimplosion-induced over-pressure to less than 10 psi
will greatly minimize blast-related impacts to coasta cutthroat trout or bull trout. However,
blasting during the in-water work window minimizes, but does not avoid, direct impacts to bull
trout or coastd cutthroat trout, which may usethe Warrior Rock areayear-round. The Service
believes that development of a Service-gpproved monitoring plan, to ensure the proposed
blasting measures are implemented, will beimportant in minimizing any injury or death of coastd
cutthroat trout or bull trout during blasting activities.

532 Short- and Long-term (Indirect) Effects to Ecosystem Processes and
Functions of Importance to Coastal Cutthroat Trout and Bull Trout

Theaguatic species BA determined that, of the 38 conceptua ecosy stem modd indicators that
might be influenced by the Project’s construction, maintenance, and effects minimization
activities, atotd of 20 indicators of ecosy stem process and function may influenced in the short-
and long-term. After review of the conceptua ecosy stem model (see Chapter 5 of the aguatic
species BA) and the effects anay sis (see Chapter 6 of the aguatic species BA), the Service

analy zed five habitat forming process indicators (suspended sediment, bedload, turbidity,
sdinity, bathy metry) and three key habitat types (tida marsh and swamp, shalow water and
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flats, and water column) associated with physica and biologca indicators that could be
potentidly be affected by the Project. The seven key indicators (insects, macrodetritus,
microdetritus, benthic agae, deposit feeders/suspension-deposit feeders/suspension feeders,
mobile macroinvertebrates, and phytoplankton) that related the prey baseto coasta cutthroat
trout and bull trout are integrated into the discussion of key habitat typesin which they are
primarily found. The habitat complexity, connectivity, and convey ance, feeding habitat
opportunity, refuga, and habitat-specific food availability indicators are anadyzed as agroup
because they can influence more than one habitat type. Thus, grouping them may better reflect
an ecosy stem approach to impact assessment. One additiona indicator, stranding, may be
caused by post-construction, deep-draft vessd traffic that is interdependent to the Project, and is
discussed under 5.4 Effects from Interrdated and Interdependent Activities, below.

56



5321 Ecosystem Indicator - Suspended Sediment (including an analysis of
accretion and erosion)

Project dredgng and disposd actions and future, interrelated activities may influence suspended
sediment concentrations in the lower Columbia River, estuary, and river mouth. In areas adjacent
to dredges and shoreline disposa operations, increases in suspended sediment concentrations
may temporarily increaseloca water column turbidity (see Ecosystem Indicator - Turbidity,
section 5.3.2.3 below).

Dredgng operations are likely to cause downstream suspended sediment incresses of zero to 2
mg/L, depending on the number and ty pe of dredges operating M ost of the dredgng and
disposal-induced suspended sediment should rapidly settle onto adjacent substrates. Ocean
disposa will result in longer periods of sediment suspension before the sediment settles onto the
deepwater substrate. Based on dataindicatingthat less than 1 percent of the dredged materid is
fine enough to remain in suspension following disposal, the Corps estimates that disposa of
construction-related dredgng will contribute up to 180,000 cubic yards of suspended sediments
over the 2-year construction period.

Background suspended sediment loads for the same 2-y ear period have been estimated at four
mcy. Thisisamaximum increase of 4.5 percent in the suspended sediment load and generally
equates to less than 1 mg/L increase in suspended sediment concentrations. T hese volumes will
have alimited influence on accretion and erosion in important salmonid habitat aress.

Contaminants associated with dredged and disposed sediments may be resuspended in the

ecosy stem. Contaminants are discussed below. However, much of the materia to be dredged
from the navigation channd will originate from existing sand waves, ady namic naturd feature of
theriver bottom, that are constantly movingdueto river current action. These sand waves
contain asmal percentage of fine sediments and organic materia, thus have the potentid to carry
alimited amount of contaminants into natura resuspension from current action or dredgng and
disposal.

M aterids resuspended by dredging and disposa activities may accumulate withinthe ETM, and
beredistributed into latera habitats of importanceto salmon. The effects of the deposition of
additiond fine sediments into lateral habitats may be beneficid to those habitats, or detrimenta
dueto the presence of contamination. Resuspension of contaminants related to the Project are
further described below. Interrelated and/or interdependent activities, such as degpening of
adjacent ports and berths, can dso have similar influence on suspended sediments. Ship wakes,
interrelated to the Project, will cause limited increases in suspended sediment, however, the
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deepened channel may result in less ship traffic and overdl less ship wake-induced suspended
sediment.

The Service believes that Project-related changes to suspended sediment could affect the habitat-
forming process of sediment accretion and erosion. Because the Project-rdated slight increasein
suspended sediment may increase accretion of sediment in laterad habitat aress, this Project effect
will have neutrd or slightly beneficial effects to habitats used by coastd cutthroat trout and bull

trout. As noted above, increases in turbidity from Project activities is discussed under

Ecosy stem Indicator - Turbidity, section 5.3.2.3 below.

5322 Ecosystem Indicator - Bedload (including an analysis of accretion and
erosion)

Riverbed side-slope adjustments and some shoreline erosion are predicted to dter the accretion
and erosion patterns within shalow water and flats habitat in the lower ColumbiaRiver at five
locations — RM 99, 86, 75, 72, and 46 through 42. A singelocation in the estuary, RM 22.5, is
projected to experience riverbed side-slope adjustments. These six locations are dl historic
dredge materid disposd sites, and provide limited coasta cutthroat trout and bull trout habitat.

The side-slope adjustment process will takefiveto ten years to occur after construction. Over
that time, shalow water and flats habitat a six shoreline disposad sites will tend to erode toward
the shoreline and become deeper. The Corps determined that side-slope adjustments will not
occur in natura shoreline areas because these riverbanks are stable, indicating that it is unlikely
that tidal marsh and swamp habitat would be affected by side-slope adjustments. The Corps
proposes to monitor for any impacts from side-slope adjustments to riparian habitats, including
tidd marsh and swamp habitat. This information will enable the Corps and Serviceto track and
react to potential changes in side-slope adjustment.

Sand from upstream areas is one of the sources of materia for habitat-forming processes
(accretion) inthe estuary. This sand isimportant to the formation of tidal marsh and swamps
and shdlow water and flats habitat. Theremova of sand from theriver viadredging and upland
disposa will not dter the ongoing, natura sediment transport process towards the estuary. The
volume and rate of the bedload movement is not expected to change with Project activities. The
volume of sand to be dredged over the life of the Project represents asmall fraction of thetotal
volume of sand in theriverbed. In addition, transport potentid, rather than sand supply, isthe
limiting factor in sediment supply to theestuary. Therefore, it islikely that theimpact to
bedload processing of sand removal associated with the Project will be of alimited nature.

58



The Service bdieves that Project-related effects to bedload may dter potential habitat for coasta
cutthroat trout and bull trout habitat at fiveriverine and one estuarine sites. Predicted side-slope
adjustments will harm these species’ aguatic habitat by dteration of shalow water, shoreline
habitat. Shoreline habitats provide important feeding and rearing areas for these species,
therefore any effects to these habitats, above those effects or locations predicted in the aguatic
species BA, areimportant to monitor and address. However, these six shoreline sites are highly
erosive and unstable, and do not provide high quality habitat for coastd cutthroat trout and bull
trout Additiond effects discussion regarding side-slope adjustment is provided below.

59



5323 Ecosystem Indicator -Turbidity

Turbidity affects the ability of light to penetrate into water, and, in turn, affects the amount of
plant growth that can occur. Thisisimportant for habitat development, particularly inthe
shdlow water areas, because the plant growth adds stability and reduces the chance for erosion.
Sometemporary and locdized changes to river and estuary turbidity levels are anticipated to
occur from the Project. Localized turbidity levels from Project construction and maintenance
activities, fiveto 26 NTUs above background levels, are not likely to produce detectable effects
on plant growth in the lower river or estuary. Increased turbidity will belocaized to deep water
areas where dredging and in-water disposa will occur; these slight increases to natura lower
ColumbiaRiver and estuary turbidity levels will occur in degper water areas where the mgority
of coastd cutthroat trout and bull trout migration and feeding activities are not occurring. Loca
turbidity increases in shalow water areas will occur during shordline disposa. Turbidity plumes
resulting from lower Columbia River and estuary dredging and disposd occursin a*“ near-fidd”
area (Carlson et d. 2001). Increased turbidity from these Project activities are below the known
turbidity levels that stimulate avoidance response by juvenile sdmonids, as identified by Servizi
and M artens (1992). Ocean disposda will result in localized and short-lived periods of increased
turbidity. While high leves of turbidity are known to affect samonid physiology and feeding
success, the combined background and project-related turbidity concentrations are well below
known samonid impact levels (see 2001 BA sections 4 and 6.1.4).

5324 Ecosystem Indicator - Salinity

The concentration of sdinity inimportant habitat and rearing areas of the estuary and the
longtudinad gradient of salinity between the freshwater and ocean environments that bound the
estuary areimportant to coastd cutthroat trout growth and surviva. Bull trout have not been
collected in the Columbia River estuary, therefore changes to sdinity are not addressed for this
species. The Project will changethe estuary’s cross-sectiona profile and have associated effects
on estuary sdinity gradients. Based on the WESRM A-10 and OHSU/OGI moddling, the largest
Project-related impacts on sdinity profiles occur at the lowest river flow anay zed (70,000 cfs).

In shalow areas of Cathlamet Bay and Grays Bay, whereimportant coastal cutthroat trout
habitat and food resources exist, the WES RM A-10 modd predicted a post-Project sainity
incresse of 0.1to0 0.15 ppt. The OHSU/OGI mode confirmed these predictions. Within the
deeper navigation channd, where limited juvenile salmonid habitat and food resources exist, the
WES RM A-10 modd predicted post-Project sainity increases in therange of 1.0to 1.5 ppt.
The OHSU/OGI mode confirmed these findings, but predicted slightly larger increases in sdinity
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than those predicted by WES RM A-10 moddlingfor Youngs Bay and aong the Oregon side of
the navigation channel up to Tongue Point.

M odeling runs for higher river flows indicated even smaler post-Project sdinity increases in
important salmonid habitats. The OHSU/OGI modd aso was used to determineif, post-Project,
there would be asignificant change in habitat opportunity, as defined by Bottom et d. (2001) and
the SEI workshop process. Usingthe OHSU/OGI modd an example of the potentia changesto
habitat opportunity was developed by modding Cathlamet Bay for five one-week mode
simulations (see Table 6-1 of the aguatic species BA). The mode predicted, for important,
shalow water Cathlamet Bay salmonid habitats, there was virtualy no difference in the habitat
opportunity, pre- and post-Project, for sdinity between 0-5 ppt.

Changesto the ETM can effect phytoplankton, nutrient cycling, and availability of coasta
cutthroat trout prey primarily within the estuary. Changes in sdinity as aresult of the Project
could result in apermanent shift in the boundaries of the ETM, of up to one mile upstream. This
upstream movement will affect the location where imported phytoplankton die, and with other
accumulated organic matter, are cy cled through the estuary system. A changein thelocation and
range of the ETM may affect the distribution of nutrients and thereby thelocation and abundance
of salmonid food in shalow water habitats.

Whileit is believed samonids, including coasta cutthroat trout, do not feed in the ETM, nutrient
cyclingfromthe ETM may transfer to shalow water habitats and to the food items which
coastd cutthroat trout prey on. No changein typeor quantity of imported phytoplanktonis
anticipated in the short-term, and short-term effects to coasta cutthroat trout from predicted
shiftsin ETM, and subsequent modification in nutrient cycling, is anticipated to be limited, and
will not harm coastad cutthroat trout. However, long-term impacts of the predicted shift in the
ETM, based on potentid changes to phytoplankton and nutrients (see Table 7-1 of the aguatic
species BA) over the Project’s life are uncertain. The Service bdieves the Corps’ proposed
ColumbiaRiver ETM workshop should enhance the understanding of the ETM and its influence
on estuary ecosy stem function. Workshop findings will be discussed within the Adaptive

M anagement Process for the Project. Project modifications may then be implemented, as
necessary, to minimize Project-related effectsto the ETM.

53.25 Ecosystem Indicator - Bathymetry (including an analysis of velocity field)
Bathy metric changes will occur in and adjacent to the navigation channel. Dredgngwill lower the

riverbed by threefeet, in and adjacent to the navigation channel. Long-term riverbed adjustments
will occur on adjacent side slopes (see Section 5.3.2.2, above). Within theriverine aress, 60
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percent of the navigation channd will require degpening, whereas only 45 percent of the
navigation channel in the estuary reach will requiredredgng In-water and shoreline disposa of
dredged materias will cause bathy metric changes by raising river and ocean bed devations at
disposal sites.

The degpened navigation channd will result in asmall effect (decrease of up to 0.18 feet) on
Columbia River water surface elevations in the upper Project area, essentialy immeasurable
decrease (0.02 feet) in water surface elevation in the estuary, and no water surface elevation
change in the river mouth reach. These water surface eevations should not impact existing
habitats or reduce the ability of coasta cutthroat trout or bull trout to access those habitats.
Also, within the upper river portion of the Project, lower water levels may dlow marsh
progradation (i.e., building out) waterward of the marsh.

The OHSU/OGI modd evauated pre-and post-Project water depth differences in terms of hours
of habitat opportunity. The modd outputs for important, shallow water Cathlamet Bay
samonid habitats are nearly identica for pre- and post-Project water depths, indicating effects of
the proposed action on the water depths will have alimited impact on habitat opportunity.

Changes in bathy metry from dredgng and disposa may changeriver velocity, and thereby affect
habitat opportunity. The WESRM A-10 modding results indicated that average pre- and post-
Project velocity differences are smal, ranging from gpproximately -0.2 foot per second to 0.2
foot per second. Thelargest velocity differences were noted in the navigation channd, and are
within the norma velocity range commonly encountered by coastd cutthroat trout and bull trout.

Pre- and post-Project velocity differences in shalow samonid habitat areas outside the
navigation channd ranged from approximately -0.05 to 0.05 foot per second. OHSU/OGI
modeling supports theseresults. The post-Project velocities are well within the range of
favorable velocities identified for juvenile salmonids, as defined by NM FS (Bottom et d. 2001).
The Service believes these post-Project vaues are favorable velocities for dl life stages of coasta
cutthroat trout usingthese shallow water habitats. The OHSU/OGI mode evaluated pre- and
post-Project velocity magnitude differences in terms of hours of habitat opportunity. M odding
results were done for verticaly averaged water column velocities and for minimum and maximum
water column velocities. Both the spatia distributions and the area-weighted averages for water
column velocity were similar for pre- and post-Project. M aximum differences in average hours of
gpproximately tento 15 percent (increase and decrease) between base and plan were predicted
for mode runs a both low and high flow. In these cases, the modd runs for the post-Project
scenario estimated higher habitat opportunity hours than the environmenta basdline.
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Based on theimpacts to water depth-associated habitat opportunity, the Service concludes that
therewill be alimited, short-term effect on feeding habitat opportunity or refugafor coasta
cutthroat trout and bull trout. In particular, the changes in water surface elevations projected
within the estuarine and riverine reaches are not likely to dter the amount or location of refuga
In addition, changes to river current velocity from the proposed dredgng are anticipated to be
small (particularly in the side channdls and shallow water areas that provide the refuga) and will
not affect the function of the available refuga

While short-term impacts gppear to be unlikely, the long-term impacts to habitat opportunity
and refugafor coastd cutthroat trout and bull trout over the Project’s life from these limited
bathy metric and hy draulic changes cannot be quantified and are therefore uncertain. Any long-
term, negative changes in bathy metric or hydraulic conditions may harm these species’ aguatic
habitat, thereby negatively effectingrefugaand habitat opportunity for these species. Therefore
any effects to these habitat conditions, above those effects or locations predicted in the aquatic
species BA, areimportant to monitor and address viathe Adaptive M anagement Process.

5.3.2.6 Effects from Construction and Maintenance Activities on Key Salmonid
Habitats

Duringthe course of this consultation and conference, much discussion centered around the
potentid effect of construction and maintenance activities on tidal marsh and swamp, shalow
water and flats, and water column habitats. The conceptua modd identified these habitat ty pes
as beingimportant, in particular, to coasta cutthroat trout residingin the estuary. The Service
provides adetaled examination of these three key habitat ty pes, and summarizes the Project-
related effects to the key habitat type at the end of each sub-section.

53.2.7 Tidal Marsh and Swamp

Tida marsh and swamp habitat occurs sporadicaly dongthe margns of shalow water aress of
the Columbia River and estuary, with these habitats’ most concentrated occurrence in the estuary
and downstream portions of theriverinereach. The Service bdieves these shalow, complex,
productive habitats areimportant to al life stages of coastd cutthroat trout. Bull trout, if
present in the lower Columbia River, are not believed to usethese shalow water habitats. No
dredgng or disposa within thetidal marsh and swamp habitat is planned, therefore no direct loss
of tidal marsh and swamp habitat from the Project is anticipated. The Service, in anay zing
potentid Project effectsto tida marsh and swamp, focused on Project-related effects to the
habitat-forming processes of sainity and bathy metry, and aso reviewed Project effects to

ecosy stem indicators that would respond to changes in habitat .
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Based on the WESRM A-10 and OHSU/OGI modd outputs, the post-Project sdinity
distribution is unlikely to change within shalow water estuary areas, where much of thetida
marsh and swamp habitat islocated. In addition, even if larger post-Project sdinity changes
occur in the estuary than were predicted by the models, the dominant marsh plants found in
these habitats exhibit wide sdinity tolerances. In upriver aress, tida marsh and swamp habitats
will not beinfluenced by any post-Project changes to sdinity distribution, as these habitat
features are upstream of sat water influence.

The other mgor habitat-forming process that may influence tidal marsh and swamp habitat is
bathy metry. Predicted post-Project water surface elevation changes range from zero to -0.18
foot, with the smallest elevation changes predicted in the estuary and lower river aress. Infact,
tidal marsh and swamp habitat may increase slightly in upriver Project areas as aresult of the
channd deepening. The predicted decrease in water surface eevation in upriver areas may
provide more shallow water habitat that is a the appropriate depth for tida marsh to develop.
This would alow tidal marshes to establish or expand, and may lead to along-term, smdll
incressein tida marsh habitats.

The Corps determined that side-slope adjustments will not occur in natura shoreline areas
because these areas are stable, indicating that it is unlikely that tidal marsh and swamp habitat
would be affected by post-Project side-slope adjustments. The Corps proposes to monitor for
any impacts from side-slope adjustments to riparian habitats, including tida marsh and swamp
habitat. This information will enable the Corps and the Serviceto track and react to potentia
changes in side-slope adjustment.

Thefollowingare the two specific environmenta indicators that could be affected by changesto
tidd marsh and swamp habitats:

53271 Insects

Terrestrid insects form part of the prey basefor coasta cutthroat trout. Insect larvae and some
adults insects are often found in the stomachs of coastal cutthroat trout that feed in shalow flats
and marsh channels. Sdlinity intrusion, associated primarily with the main channd, is not
expected to change the abundance of insects that arelocated primarily dongthewater margnsin
shalow wetlands and marsh channels.

Short-term impacts to insect abundance and diversity arelikely to belimited. Based on Table 7-1

of the aquatic species BA, the uncertainty and risk of impact to insect production and salmonid
food avallability, athough potentidly limited, is uncertain in thelongterm. Long-term
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monitoring, as recommended above for areas of side-slope adjustment, will provide information
on Project-related effects to insect production.

5.3.27.2 Macrodetritus and Microdetritus

The production of prey resources important to coasta cutthroat trout is partidly supported by
marsh detritus. Resident microdetritus, which is derived from benthic and planktonic algal
production, isimportant to suspension feeders and suspension/deposit feeders. Imported
microdetritus is mostly derived from agd production upriver, including that produced above
dams. Asaprimary producer, it is an important food source for suspension feeders and
suspension/deposit feeders that form part of the prey base for coasta cutthroat trout.

The proposed dredging action is not likely to have an effect on the amount or productivity of
tida marsh macrodetritus or microdetritus. This is because no dredgngor disposd within the
tidal marsh and swamp habitat is planned.

Dueto the predicted lowering of water eevation in the upper portion of the Project area, the
amount and characteristics of tida marsh and swamp habitat could result in limited expansion
aongthe shalow water margns of the upper Project area. Increased macrodetritus and
microdetritus production may occur from limited marsh expansion upstream of RM 80. Dueto
the predicted upstream shift of the ETM, there may aso be alimited shift in the extent of
resident and imported microdetritus food web input. The Project may also result in asmall shift
in thelocation of where resident microdetritus dies. Thus, short-term impacts to macrodetritus
and microdetritus arelikely to belimited. Based on Table 7-1 of the aquatic species BA, therisk
and uncertainty to this indicator suggests the limited nature of this expansion will have an
uncertain benefit to coastd cutthroat trout in the long-term.

5.3.2.7.3 Tidal Marsh and Swamp Summary

The Service anticipates negative short-term Project-related effects to tidal marsh and swamp
habitats will belimited. Long-term Project effects to tida marsh and swamp habitats are of
moderate uncertainty, but low risk to adverse habitat modification (see aguatic species BA, Table
7-1). Any long-term, negative changes in tida marsh or swamp habitat may harm coasta
cutthroat trout feeding and refuganeeds. Therefore any effects to these habitat conditions,
abovethose effects or locations predicted in the aquatic species BA, areimportant to monitor
and address.

5.3.2.8 Shallow Water and Flats
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Shdlow water and flats habitats provide important feeding and rearing areas for various life stages
of coastd cutthroat trout and migratory bull trout. The Service, in anady zing potentia Project
effects to shalow water and flats habitats, focused on Project-related effects from side slope
adjustments after channd dredging and after shoreline disposa, and aso reviewed Project effects
to ecosy stem indicators that would respond to changes in shalow water and flats habitat.

The entire post-Project navigation channd may experience side-slope erosion and subsequent
adjustment of side-slopeange. The erosion and adjustment will, over fiveto ten years, lower the
adjacent river bed ange until anew, more stable side-slopeis established. While side-slope
adjustments will occur throughout the Project areain degper water, where minimal samonid
habitat useis known to occur, some side-slope adjustment will occur in shalow water and flats
habitats.

The Corps predicts shoreward erosion from side-slope adjustment to occur in atota of six sandy
beach aress: fivein the lower Columbia River (RM 99-86, 75, 72, and 46-42) and onein the
estuary (Miller Sands Spit). These areas have shadlow water habitats that could be used by
coastd cutthroat trout and bull trout, however, the Corps indicates these are highly erosive areas
tha havelittle productivity.

The Service bdieves that, even though each of the six sandy beach sites may experience 10 to 50
foot latera erosion into the sandy shoreline, minimal impact to coastd cutthroat trout and bull
trout or their shallow water habitat will occur. Asnoted in 5.3.2.2, Ecosy stem Indicator -
Bedload, above, predicted side-slope adjustments will harm habitat for coastd cutthroat trout and
bull trout by ateration of these six areas with shalow water, shoreline habitat. Shallow water
habitats provide important feedingand rearing aress for coasta cutthroat trout and bull trout,
therefore any effects to these habitats, above those effects or locations predicted in the aguatic
species BA, areimportant to monitor and address. However, these six shoreline habitats are
highly erosive and unstable, and do not provide high quality habitat for these species.

Shoreline disposa could potentialy disturb and shift the location of shallow water habitat at
three proposed shordine disposd sites. No coastd cutthroat trout and bull trout will beinjured
during shoreline disposd activities, as dredged materids are discharged above the water line,
Therefore, the Service' s andy sis focused on the potentia for disturbing coasta cutthroat trout
and bull trout that use existing shalow water habitat within these areas. Thethree shoreline
disposa locations have steep side slopes (around ten percent) that provide about seven acres per
mile of shalow water areas. Shoreline disposa will affect atotd of about 4.5 miles or 30 acres of
shallow water. While 30 acres of shalow water habitats will be periodicaly impacted during the
project life, thethree disposd sites are dl highly erosive and do not contain many of the
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important habitat features that shallow water habitats ty picaly include, such as low veocity,
vegetation, and food sources. These sites had previously been gpproved by NM FSfor shordine
disposal because of their low productivity.

Thefollowingis the one specific environmental indicator that could be affected by changesto
shalow water and flats habitats:

53281 Benthic Algae

Benthic algae consist primarily of benthic diatoms that occur on sediment grains and larger
inorganic materia and on macrophytes as epiphytes.

Therewill be no dredgngin the shalow flats and channels where benthic algae primarily occur.
Flowlane disposd is not expected to affect benthic agae becauseit is done beow the depth range
where benthic algae occur, about 1 meter below M LLW. No dredgingor disposa activities are
proposed for areas with significant benthic production. The closest potentia effect would be
from the shordine disposd at Sand Island (O-86.2). However, the existing currents and erosion
rates at the beach nourishment site create acoarse-grained and erosive environment that severely
limits the potentid for significant benthic production. Accordingy, no effects to benthic
production are anticipated in the riverine reach.

M oddling by OHSU/OGI and WES predicts an upstream shift of sdinity of less than amile.
Accordingy, theremay be an upstream shift in the location of benthic gae production. Any
sdinity change would occur primarily in the navigation channd, not in productive side channels
or latera habitats. Thus, short-term impacts to benthic dgee arelikely to belimited. However,
long-term Project-related indirect impacts are uncertain (see Table 7-1 of the aguatic species BA).
The Service believes long-term risk to food web production for coastd cutthroat trout and bull
trout, based on changes to benthic algae production, is limited.
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53.2.8.2 Shallow Water and Flats Summary

The Service anticipates negative short-term Project-related effects to shdlow water and flats
habitats will be limited to aress of side slope adjustment and shordine disposa. Longterm
Project effects to shadlow water and flats habitats are of moderate uncertainty, with low to
moderate risk to adverse habitat modification (see aquatic species BA, Table 7-1). Any long
term, negative changes in shallow water and flats habitat may harm benthic production, feeding,
migration, and refuganeeds for coastd cutthroat trout and bull trout. Therefore any effectsto
these habitat conditions, above those effects or locations predicted in the aquatic species BA, are
important to monitor and address viathe Adaptive M anagement Process.

5329 Water Column

Coastd cutthroat trout have been mainly collected a shalower depths in the naturaly-turbid
lower ColumbiaRiver, estuary, and river mouth. This speciesis known to use avariety of
habitats, including shallow and deep water habitats in other rivers (Giger 1972). The Service
bdieves this species occupies the mid- to upper portion of thelower Columbia River, estuary,
and river mouth’s water column habitat for movement, migration, and feeding, but also may use
deeper water areas. Migratory bull trout, asight-feeder, dso may usethe upper water columnin
thelower Columbia River, where better visibility occurs. Degper water column habitat in the
lower ColumbiaRiver, estuary, and river mouth is less used by samonids, with water deeper
than 20 feet believed to berardy used. Water column habitat adjacent to the navigation channd,
turning basins, and berths will be increased to no more than 48 feet deep. The Project may affect
water column habitat by ashort-term blasting activity, by temporary water clarity reduction
during dredgng and flowlane disposd activities, and by long-term changes in estuary sdinity
distribution and ETM range.

Blasting will be done once during Project construction, and will occur only duringthein-water
work window, following ablasting plan that minimizes impacts to aguatic species. Blasting may
have direct effects to coasta cutthroat trout and bull trout, and was discussed in Section 5.3.1 of
these Service opinions, Direct Effects. Blasting duringthe in-water work window minimizes, but
does not avoid, direct impacts to coastd cutthroat trout and bull trout, which may usethe
Warrior Rock areayear-round. As noted in Section 5.3.1 above, Direct Effects, the Service
believes that development of a Service-gpproved monitoring plan, that ensures that the proposed
blasting measures are implemented, will beimportant to minimize any injury or deeth to coasta
cutthroat trout and bull trout during blasting activities.
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Temporary water clarity reductions will occur from dredging and disposa activities. A proposed
impact minimizing action will require dl in-water disposd activities, except shordine and two
ecosy stem restoration features, to occur below 20 feet in depth, where less coasta cutthroat
trout and bull trout use occurs. Ecosystem restoration features at M iller-Pillar and Lois Island
embay ment are the ecosy stem restoration exceptions to the minimization proposd. Effects from
€cosy stem restoration activities are addressed in Effects Resulting from Proposed M onitoring,
Ecosy stem Restoration, and Research Proposals section, below. As noted in the Turbidity
discussion above, thesetemporary turbidity increases will not decrease plant growth and
subsequent habitat forming processes. However, Project-related turbidity levels may harass
coastd cutthroat trout and bull trout by limited impacts to thesefishes’ physiology and feeding
Although Project construction and maintenance activities may occur outside of the normal
November 1 to February 28 in-water work period, and therefore increase turbidity during periods
of highest coasta cutthroat trout and bull trout abundance in the Project ares, coastd cutthroat
trout and bull trout use occurs primarily a depths shalower than 20 feet, and so would not be
expected to beimpacted by turbidity from dredging and disposa operations. The Service
believes these slight increases to natural ColumbiaRiver and estuary turbidity levels will occur in
deeper water areas wherethe mgority of coastd cutthroat trout and bull trout migration and
feeding activities are not occurring, therefore these species should experience only limited harm
from increased water column turbidity .

Asnoted inthe ETM and sdinity discussions above, the WES RM A-10 and OHSU/OGI modes
predicted that there was virtualy no difference in the habitat opportunity (i.e., sainity
“accumulation”) between pre- and post-Project modding runs for important shallow water
Cathlamet Bay samonid habitats, including those used by coasta cutthroat trout. However, a
shift in thelocation of the ETM would occur and may affect the estuarine distribution of
nutrients and thereby the location and abundance of coastd cutthroat trout food in shalow water
habitats. Therisk and uncertainty to the ETM, based on changes in sdinity (Table 7-1 of the
aquatic species BA), is low in the short-term, but more uncertain in the long-term because of
extrgpolating modeling results over thelife span of the Project.

Thefollowing are the three specific environmenta indicators that could be affected by changes to
water column habitats:

53.29.1 Deposit Feeder s/'Suspension-Deposit Feeders/Suspension Feeders
Limited remova of organisms viadredgng and burying of deposit feeders, suspension/deposit

feeders, and suspension feeders will occur in portions of the navigation channd deep water areas
and the three shordine disposa sites. Flowlane disposa will bury some animals and, if
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deposition of sediments is heavy, will result in the partid loss of some communities. Remova
and burid effects are expected to be reatively short-lived, with dredge and disposal areas being
recolonized by deposit feeders. Deposit feeders occur in low densities in the navigation channel
because the sand waves create constantly shifting habitat conditions. In these and other areas of
theriver, densities fluctuate as aresult of constantly changing environmenta conditions. No
changes to deposit feeders are anticipated in shalow water aress, side channels, or embay ments,
which are the important locations for samonid feeding opportunities. Other than the low risk
identified to deposit feeders in the bottom of the navigation channd, Table 7-1 of the aguatic
species BA suggests that the long-term changes from dredging and disposal to deposit feeders,
suspension/deposit feeders, and suspension feeders is uncertain. Because deposit feeders,
suspension/deposit feeders, and suspension feeders are prey items for coastal cutthroat trout and
bull trout, any remova of these organisms viadredging or disposa may cause short-term harm to
these fish species. However, because the loss of food items is limited, will not occur in the most
important habitat types, and these invertebrates recolonize dredge and disposa locations rapidly,
the Service beieves this harm is minimized.

5.3.29.2 Mobile Macroinvertebrates

Dredgngwill result in remova of mobile macroinvertebrates in the channel. Entrainment by
dredgesis likdly letha to macroinvertebrates. In addition, flowlane disposa may temporarily
bury some animas and, if deposition of sedimentsis heavy, will result in the loss of some
members of the group. Remova and burid effects are expected to berdatively short-lived, with
dredged areas being recolonized within six to 12 months (Flemmer et d. 1997). M obile
macroinvertebrates located in shalow water, flats, and tida marsh channels are not likely be
affected. Coastd cutthroat trout and bull trout may feed on certain mobile macroinvertebrates,
and therefore any loss of these prey items viadredgng or disposa may harm these species.
However, the Service anticipates this harm from dredging or disposd to belocaized to aress of
low importance to these species.

M obile macroinvertebrates in the estuary gppear to be adapted to respond rapidly to
disturbances and can recolonize areas following these disturbances. Dueto this group’s wide
sdinity tolerance, Project-related changes in estuary sdinity are not expected to have an effect on
the distribution of mobile macroinvertebrates. In addition, since Project-related temperature and
suspended sediment changes are not anticipated or will be limited in nature, mobile
macroinvertebrates should not be influenced by limited Project-related changes to these
indicators.

5.3.29.3 Phytoplankton
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Because sdinity may intrude farther into the estuary as aresult of the degper channel depth, the
point whereimported phytoplankton contact dilute seawater will be farther upstream from
current conditions. Predicted changes in sdinity intrusion may affect the location of resident
phytoplankton productivity. Based on Table 1 of the aguatic species BA, the short-term
impacts to imported and resident phytoplankton productivity changes arelikely to belimited,
and will not harm coasta cutthroat trout and bull trout. However, long-term impacts over the
Project’s life, based on the BRT' s risk and uncertainty andysis, are uncertain.

53294 Water Column Summary

The Service anticipates negeative, short-term Project-related effects to water column habitats will
be limited to blasting areas and areas where in-water disposal is occurring, and to ecosy stem
indicators associated with inwater disposa. The Service believes that development of a Service-
approved monitoring plan that ensures that the proposed blasting measures are implemented, will
beimportant to minimize any injury or death of coastd cutthroat trout and bull trout during
blasting activities. The Service believes that only limited harassment from increased water
column turbidity will occur to coastd cutthroat trout and bull trout. Removal of deposit feeders,
suspension/deposit feeders, suspension feeders, and mobile macroinvertebrates via dredging or
disposal activities may cause short-term harm to coastd cutthroat trout and bull trout. Long-
term Project effects to water column habitats are of moderate uncertainty, with low risk to
adverse habitat modification (see aguatic species BA, Table 7-1). Any long-term, negative
changes in water column habitat may harm feeding, migration, and refuganeeds of coasta
cutthroat trout and bull trout. Therefore any effects to these habitat conditions, above those
effects or locations predicted in the aquatic species BA, areimportant to monitor and address via
the Adaptive M anagement Process.

5.3.2.10 Indicatorsthat Occur in More Than One Key Habitat Type

Duringinforma consultation, consideration was gven to whether the proposed Project has the
potentid, based on post-Project changes in water surface elevation, velocity, and sainity
intrusion, to change habitat complexity, connectivity, or convey ance; feeding habitat
opportunity; refuga; and habitat-specific food availability associated with tida marsh and
swamps and shalow water and flats habitat areas. These areindicators that may respond to
Project-related changes in any of thekey habitat ty pes, and therefore reflect an ecosy stem
gpproach to impact assessment.

The Corps undertook modeling to examine the potentia Project effects on habitat opportunity
and key habitat types from changes in water surface devation, velocity, and sdinity intrusion.
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The OHSU/OGI and WESRM A-10 modeling results indicate slight changes to water surface
elevation, velocity, and sdinity intrusion. Within Cathlamet and Grays Bays' tidd marsh and
swamps and shalow water and flats habitat habitats, modeling predicted post-Project sainity
increases of 0.1to 0.15 ppt, velocity decreases of 0.05 feet per second, and depth changes of less
than 0.02 feet. Habitat opportunity, based on acombined andysis of these indicators, shows no
significant difference between pre- and post-Project conditions in tidal marsh and swamps and
shallow water and flats habitats. The OHSU/OGI modeling aso reated these physical
parameters to the concept of habitat opportunity (see Bottom et d. 2001). Inthe modeling
example provided by OHSU/OGI, navigation channd improvements are predicted to result in a
limited change in habitat opportunity hours for Cathlamet and Gray s Bay's, based on the depth
and velocity criterion and sdinity “accumulation.”

Thetwo indicators most related to habitat opportunity are feeding habitat opportunity and
refuga (see Chapter 5 of the aguatic species BA). Additiond indicators related to habitat
opportunity are habitat complexity, connectivity, and convey ance; and habitat-specific food
availability. Based on thelimited impactsindicated by the OHSU/OGI habitat opportunity
modeling results, the Service believes the Project will have limited short-term effects on tidd
marsh and swamps and shalow water and flats habitat habitats. Limited effects to these key
habitats should result in limited effects to associated habitat complexity, connectivity, and
convey ance, feeding habitat opportunity; habitat-specific food availability; and refugafor
coasta cutthroat trout and bull trout. The Service anticipates limited harm to coasta cutthroat
trout or bull trout from changes to habitat opportunity and associated indicators.

M odd-generated estimates of habitat opportunity provide an indication of limited changeto
depth, velocity, and sdinity within key habitat types ( tida marsh and swamps and shalow
water and flats habitat habitats), but does not predict response by key habitat or other related
indicators’ to Project-related changes in depth, velocity, and sainity over thelong-term. This
fact, combined with the risk and uncertainty indications provided in Table 7-1 of the aquatic
species BA for habitat opportunity-related indicators, suggest that the long-term impact to these
indicators is uncertain. The Service bdieves any effects to these habita conditions, above those
effects predicted by modeling or presented in the aquatic species BA, arethereforeimportant to
monitor over longer time scales and address via adaptive management.

53.2.11 Contaminants
Dredgng and in-water disposa activities in the navigation channd, turning basins, and berths, and

in-water disposa activities in the ocean, alongwith other natura and anthropogenic processes,
could expose sadmonids to some contaminants. Of particular concern is resuspension of

72



persistent organochlorine contaminants including tot@oly chlorinated biphenyls (PCBs) and the
pesticide DDT and its metabolites DDE and DDD (£L_.DDTs), which have bioaccumulated in
resident fish and wildlife within the estuary (seeterrestrial species Opinion for further
description of these concerns). In addition, petroleum compounds, characterized as tota
polyaromatic hy drocarbons (PAHS), have been identified in lower Columbia River sediments.
The organochlorine and PAH contaminants have the ability to impact growth, surviva, and
reproduction of juvenile saimon and trout, and can cause subletha effects such as immune
dysfunction (Arkoosh et a. 1991; dso see aquatic species BA, Appendix B for further
discussion of letha and subletha impacts of these chemicals on samonids). Data collected by
NM FSindicate that juvenile salmonids within the Columbia River estuary have contaminant
body burdens that may dready bewithin the range where subletha effects may occur, athough
the sources of exposure are not clear (NWFSC Environmenta Conservation Division 2001).

Dataare sparse regarding the exact pathway s for uptake and bioaccumulation of contaminants by
juvenile samonids in the lower Columbia River, or the reationships between sediment and tissue
contamination (see aguatic species BA Appendix B for identification of specific pathways for
samonids). Recent studies suggest that sediments are amgor source of hydrophobic
contaminants to aquatic biota (Zaranko et d. 1997, M aruyaand Lee 1998). In sediments,
contaminants are adsorbed to the organic carbon in silt, which is part of thefine particulate
fraction. The microbid biofilm that accumulates on the surface of organic particles constitutes
thefood of certain types of epibenthic invertebrates; together, they make up the pathway by
which these contaminants enter food chains involving juvenile sdmonids. Thus, juvenile
samonids bioaccumulate organochlorine contaminants and PAHSs principaly from ther food (i.e.,
epibenthic prey species) as opposed to water. NM FS has documented some contaminants in the
epibenthic prey species of juvenile salmonids in the lower Columbia River (NWFSC
Environmental Conservation Division 2001).

In order to adequately address the potential contaminant-related impacts from Project activities,
it isimportant to assess the amount of fine-grained (and thereby potentidly-contaminated)
materia retained in the estuary following dredgngand disposa activities. Accordingto the
aquatic species BA, the Columbia River navigation channel is dominated by course-grained
materias (primarily sand) with very low organic carbon, athough pockets of fine materids are
occasiondly encountered, such as within theturningbasin at Astoria, Oregon. The navigation
channd is characterized by sand waves dongtheriverbed that move downstream. Asthe
downstream sand movement occurs, bedload transport erodes sand from the upstream face,
deposits in the downstream trough, and then buries it with more sand eroded from the upstream
face. Thistransport occursin alayer only afew sand grains thick. The sand that forms the
cutline shods or sand waves is repeatedly re-exposed to thewater column. Consequently, fine
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material mixed in with the sand is likely to be swept away asthelayers are exposed to theriver
currents, resultingin the limited potentia for release of fines during the dredgng activity. The
Corps employed arisk-based andy sis (see AppendixB-of the aguatic species BA) to address the
potentid resuspension of contaminants (tota PCBs, Z.DDTSs, and totd PAHSs) produced by
Project construction and maintenance activities. Theresults of the Corps’ assessment concluded
that contaminant concentrations in the navigation channel sediments posed only negigblerisk to
juvenile salmonids, whereas some nearshore sediments closest to point sources of contamination
posed risks.

It isimportant to ensurethat sufficient sediment samples are available to adequately characterize
the nearshore and channel sediment. Duringtheir Sediment Quality Evauation for the Project,
the Corps reported 3 of 23 samples chemicdly andyzed within or near the navigation channel
contained fine-grained sediments with detectable levels of DDT, DDE, DDD, and total PCBs.
However, none of these samples exceeded DM EF contaminants thresholds. These dataand other
sediment datawere evaduated in the risk assessment for salmonids (see Appendix B of the aguatic
species BA), which concluded that sediments from the navigetion channd pose negigblerisks to
samonids. However, this Appendix B conclusion was based on relatively few sediment samples
collected within the navigation channel, especidly below RM 40. The Corps has subsequently
submitted additiona anaysis of dl available sediment and contaminants data from the Columbia
River navigation channd (Corps’ April 22, 2002 addendum). The Corps has determined there are
no navigation channel sediment and contaminants datawhich exceed current DM EF contaminants
thresholds. These additional dataaso do not exceed NM FS' thresholds for PCB’s (for 75 ng/g
dry weight for 1% totd organic carbon TOC) and PAH’s (1,000 ng/lg dry weight sediment) (J.
Buck, pers. comm.).

Dueto the highly erosive and dy namic nature of the navigation channel, described above, new
datacontained in the Corps April 22, 2002 addendum, and the Corps’ risk andy sis results and
information provided in Appendix B of the aquatic species BA, the Service bdlieves it unlikely
that any contaminants within the navigation channd would be present in high enough
concentrations to expose and impact coastd cutthroat trout and bull trout. However, it is
unknown how much fine material will be resuspended during Project dredging and disposa
activities, or whether or not any of the fine materid released would be contaminated. The generd
lack of organic materid and very low organic carbon concentrations in the navigation channel
sediments would likely result in rapid transfer of any available carbon and contaminants into
samonid tissues. Even low concentrations of bioaccumulative contaminates would be readily
avallable to sdmonids in this situation, and predators higher in the food chain, such as bald eage,
could be moreat risk than salmonids. The Service s heightened concern for bald eage, which has
an devated risk of effect from bioaccumulation of contaminants, is reflected in the Service's
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terrestrial species Opinion. Therefore, the Service bdieves additiona navigation channel samples
should be periodicaly collected, and all other new sediment quality dataevauated, on aregular
basis, during Project activities to better determine the distribution of fine materids, carbon, or
contaminants within the navigation channd.

In summary, the Service believes that dredging and inwater disposa activities associated with the
Project could release asmal amount of fine-grained sediments. It is uncertain as to whether most
of these fine-grained sediments would be uncontaminated (dueto the erosional forces within the
main channel of theriver), or if some of the fine-grained materiad would be associated with
contaminants. In the high-energy environment of the navigation channel, any contaminated
materid would move rapidly through the sy stem and be deposited outside the flow lanein
depositiond areas within the estuary, or be transported down the flow lane and into the ocean.
Any contaminants that did reach riverine and estuarine depositiond areas, combined with
contaminants transported and deposited due to naturd and other non-Project anthropogenic
sources, would eventudly be redistributed, resuspended, and transferred along the estuary and
river food chain.

The contribution of Project activities to contaminant burdens in salmonids is not well defined
and, as such, some uncertainty exists as to Project effects to coasta cutthroat trout and bull
trout. The Sarvicetherefore supports implementation of the Corps’ contaminants research
activities ERA-4 and ERA-5, proposed in the aquatic species BA (see Table 8-1) and monitoring
action M A-5, proposed in the aquatic species BA (see Table 7-3). However, the Service believes
estimated risk of exposure of coastd cutthroat trout and bull trout from contaminated sediments
from Project activities gppears limited (see Appendix B of the aquatic species BA).

54 Effects from Interrelated and Interdependent Activities
54.1 Willamette River Navigation Channel Deepening

M orethan 11 miles of the Willamette River are included in the Project authorized by Congress
but are not analy zed in the aquatic species BA or these Service opinions. Concerns over
Willamette River sediment contamination and uncertainty regarding the scope and timing of
remedia investigations and actions caused the Corps to remove this portion from the proposed
action. Potential effects from any future, Willamette River Navigation Channel degpening
activity cannot be determined, due to the unknown implications of Superfund cleanup and other
remedia actions. If the Corpsisto proceed with aWillamette River navigation channel
deepening project in the future, the Corps will be required to review the additional effects of
future federa action through a separate Act consultation process.
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54.2 Deepening and Maintenance of Project Berths

Construction and maintenance dredging at atota of seven lower Columbia River berths,
associated with three grain facilities, one gy psum plant, and one container terminal, represent
actions that areinterrdated and/or interdependent to the Project. However, these Service
opinions do not provide incidenta take coverage for berth dredging, as these activities will
undergo future Act consultation. Thefuture Act consultation will initiate upon the Service's
receipt of gpplications for Federd permits, prior to berth dredgng activities.

Future berth degpening and maintenance activities are likely to have both direct and indirect
impacts on coastd cutthroat trout and bull trout. Direct effects include death or injury dueto
entrainment during dredging activities. Indirect effects include harm and harassment to coasta
cutthroat trout and bull trout viaincreased turbidity, loss of food resources, and resuspension of
contaminants in sediments.

Effects from future berth degpening activities will be minimized due to application of dredgng
and disposa BM Ps and other compliance measures (see Table 2.1 of these Service opinions).
Sediment testing, based on DM EF protocols, will ensure dredged materias from berths are
disposed in the least impactful method. Additiona sediment testingmay berequired by NM FS
and the Service (see discussion of M A-5 in section 3.2.6 of these Service opinions). Dredgng
activities will occur within the November 1 to February 28 inwater timing window, when coasta
cutthroat trout and bull trout abundanceis lowest. Dredge activities will occur in deep water,
where food resources are limited and most salmonids are not present. Findly, higher quality
habitat, associated with key habitat types in the ecosy stem conceptua mode, are not believed to
occur a these existing berth features, and thereforeimpacts to these habitats will be avoided.

The Service bdieves berth degpening and maintenance will have limited future adverse effects on
coastd cutthroat trout and bull trout. While some of these adverse effects can be successfully
minimized by application of BM P’'s and compliance measures, alimited anount of harm and
harassment of coasta cutthroat trout and bull trout is likely to occur from berth degpening and
maintenance activities. These berth degpening and maintenance activities will undergo future Act
andysis and consultation prior to berth dredgng activities to address this incidenta take of
coastd cutthroat trout and bull trout.

54.3 Devel opment of Port Activities and Deep Draft Vessels

Based on the Corps’ 1999 FEIS andy sis, future development of other lower Columbia River port
facilitiesis not analy zed here as an interrelated or interdependent activity because such
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development will be caused by regona market factors such as commodity demand, not by
channel improvements. The Corps’ April 15, 2002, addendum further supports the Corps’ FEIS
conclusion that, aside from berth degpening, potentia future port development is not interrelated
or interdependent with the Project.

Impacts from interdependent ship wakes would occur only if the Project resulted in more
frequent or larger, higher-energy ship wakes. Current impacts from shalow- and deep-draft ship
traffic utilizingthe 40 foot navigation channel are considered part of the environmentd basdine
and are not considered interrelated or interdependent to the Project; only future, Project-
dependent ship traffic is considered in this andysis.

The Corps analysis of post-Project ship wake effects indicated that larger, fully-loaded ships
would have a 1-5 percent increasein “ blockage ratio” (indicative of slightly higher ship wake
generation), whereas smdler vessds would have a 1-5 percent decreasein “ blockage ratio”
(indicative of slightly lower ship wake generation). The Service concludes that these limited
increases and decreases in post-Project ship wake are not likely to increase suspended sediment,
shoreline erosion, or increase current rates of ship wake-induced samonid stranding.

In summary, the Corps concluded in their 1999 FEISthat channd degpening will not induce
additiona ship traffic, or contribute to development of additiona port infrastructure or new
ports. This conclusion is consistent with historical vessd traffic trends on the Columbia River
and with the market forces that drive port facility development.

54.4 Non-indigenous Species Introductions

Severd non-indigenous aguatic species are beieved to have been introduced into the Columbia
River viabalast discharge (e.g., asian clam). These non-indigenous species introductions may
continue to occur from ongoing vessd traffic, regardless of the Project’s degpened channdl.
Future deep-draft cargo vessd traffic, interreated and/or interdependent to the degpened
navigation channel, also may introduce additiona non-indigenous species. Federa authority for
management and regulation of exotic species viaship ballast resides with the U.S Coast Guard.
While the Service bdieves additiona non-indigenous species introductions could have detrimental
impacts on Columbia River and estuary ecosy stem resources, the Service does not believe that
new boat traffic, interrelated and/or interdependent to the degpened navigation channel, will
increasetherisk of introduced species above current baseline levels.

545 Summary
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If new information is identified which changes the assumptions and/or conclusions of the 1999
FEISor aguatic species BA regarding the potentid for futureinterrelaed and interdependent
Project actions, the Corps will need to reinitiate Project consultation to address those activities.
Additionaly, no other non-Project activities within the lower Columbia River, estuary, or river
mouth have been reviewed in this effects andysis. Therefore, any additiond actions to degpen or
otherwiseimprove adjacent port facilities not addressed in this Project consultation and
conference, would be subject to separate environmenta analy sis and regulatory review.

55 Effects Resulting from Proposed Monitoring, Ecosystem Restoration, and
Research Activities

The BRT has identified the monitoring, research and ecosy stem restoration components of the
proposed action to verify assumptions, reduce scientific uncertainties and provide for long-term
beneficia effects to coasta cutthroat trout and bull trout and their important habitats.

Substantia scientific information suggests that certain habitat types play amgor rolein the long
term viability of salmonid populations, includingtidal marsh and swamp habitats; shalow water
and flats habitats; and water column habitats. The Corps therefore has identified a number of
restoration actions that have ahigh probability of enhancingthe availability and productivity of
these habitats for sdlmonids within the Project area. Neverthdess, the implementation of these
restoration actions and the implementation of the monitoring and research actions will likely have
short term detrimenta impacts of limited scope and duration to samonids .

This section reviews the effects of these components of the proposed action on coastal cutthroat
trout and bull trout. The Service notes the difficultly of quantifying effects to coasta cutthroat
trout and bull trout from monitoring, research, and restoration action, based upon available
information, and further notes that much of the scientific emphasis during this conference and
consultation focused upon the effects of the navigation project upon habitat indicators and
habitat forming processes that may be of significance to coasta cutthroat trout and bull trout.
The modeling efforts did not seek to directly quantify the long-term effects of these restoration
or research activities on habitats of importanceto coasta cutthroat trout and bull trout. Hence,
the effects analy ses associated with these monitoring, restoration, and research activities are
necessarily of adifferent and more quditative nature than those associated with the navigation
improvements.

5.5.1 Monitoring Program

Section 2.2.6 of these Service opinions describes the elements of the comprehensive monitoring
progamthat is part of the proposed action, and Table 2.5 enumerates objectives of each dement
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of the monitoring and their relation to the assumptions or predictions associated with this
consultation. In Table5.2, below, the Service describes the anticipated effects of these
monitoring activities. The Service concludes that any adverse effects of implementing a
monitoring program are likely to be limited, and will not cause take of coastal cutthroat trout or
bull trout.
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Table 5.2
Implementation

Proposed Project Monitoring Activities and Effects of Monitoring Program

Monitoring Activity

Anticipated Effects of Monitoring Program to
Salmonids

Maintain three hydraulic nonitoring stations: One
downstreamof Astoria, onein Grays Bay, and onein
Cathlamet Bay. Parameters measured would include
salinity, water surface el evation, and water temperature.

Over-water access to maintain monitoring stations
should have mi nimal impacts to salmonids and their
habitats.

Monitor annual dredging volumes fromboth
construction and O&M activities.

None

Conduct main channel bathymetric surveys throughout
Project area.

Over-water access to conduct bathymetric surveys
should have minimal impacts to sal monids and their
habitats.

Repeat estuary habitat surveys being conducted by
NMFS.

Over-water and aeria access to conduct habitat surveys
should have mi nimal impacts to salmonids and their
habitats.

Review the sSeEDQUAL database and other available data
to determineifthere are areas that would require
additional sampling. Review existing contam nants
database using NMFS guidelines or trigger values that
are more protective of salmonids and trout. Provide
notification during construction dredging to monitor
for presence of fine-grained material —i.e, oily sheens.

Over-water access to conduct additional sediment
surveys, and substrate-di sturbing activities associated
with additional surveys should have minimal inpacts
to salmonids and their habitats.

Monitor theincidence of stranding of juvenile sal mon
on beachesin action area. Field surveyswill be mede
nonthly at sel ected beaches (upper, md, and lower
river) during the April-August out-migration to
measure the nunber of fish being stranded al ong
beaches.

Over-water access to conduct salmonid stranding
surveys should have minimal impactsto salmonids
and their habitats. Handling of stranded salnmonidsis
anticipated. Procedures for salvaging ESA-listed
salmonids are provided in this Opinion’ s Incidenta
Take Statement.

552 Ecosystem Restoration Activities

The Corps proposed severa ecosy stem restoration activities to create or improve samonid
habitat, specificaly tida marsh/swamp and shalow water/flats habitat. Sx of the seven new
restoration features proposed by the Corps (Lois Island Embay ment Habitat Restoration, Purple
Loosestrife Control, Miller/Pillar Habitat Restoration, Tenasillahe Island Interim and Long-term
Restoration, and Bachelor Sough Restoration) occur in-water and have the potentia, during
implementation, to affect coastd cutthroat trout and, for the above-estuary restoration projects,
bull trout. Thetranslocation of Columbian white-tailed deer to Cottonwood/Howard Island will
have no effect on coasta cutthroat trout and bull trout as the action is upland in nature. Two of
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thethree orignd restoration actions identified in the FEIS (Columbia River Tidegate Retrofits
and Waker-Lord and Hump-Fisher Islands Channd Connectivity Enhancements) occur in-water,
so they adso havethe potentid to affect coasta cutthroat trout and bull trout. Other origina
FEISrestoration actions (e.g Shillapoo Lake) are disconnected from coastd cutthroat trout and
bull trout habitats and will not have either beneficia or detrimenta effects to coasta cutthroat
trout and bull trout. Section 8.0 of the aquatic species BA and Chapter 4 of the Corps 1999
FEIS describe the proposed restoration activities and ther effects on salmonids, including coasta
cutthroat trout and bull trout. Both descriptions are incorporated here by reference.

5521 Lois Island Embayment

Construction actions for the Lois Bay embay ment restoration feature may result in temporary
impacts to coastd cutthroat trout. M aerids to be placed in the embay ment are primarily clean,
medium-grained sands that meet the guiddines for in-water placement in accordance with the
DM EF. Consequently, transfer of contaminated sediments is avoided, and the turbidity plume
associated with discharge into therestoration siteis expected to be limited.

However, since severd dredge and fill events at thetemporary sump and Lois Island restoration
sites will occur, there are opportunities for benthic organisms, other samonid prey items, and
coastd cutthroat trout to be affected during dredgng and disposd. These actions may cause
direct taking of alimited number of coastd cutthroat trout viadeath and injury from materia
disposal in shallow water Lois Island embay ment habitats and degper water temporary sump
habitat, harm to coastd cutthroat trout vialoss of prey items, and harassment of coasta
cutthroat trout viatheturbidity plume. The Service bdieves these effects should be limited to
the sediment storage site and restoration site and will be very short in duration. In addition,
placement of sediments into the Lois Island embay ment will be restricted to the November 1 to
February 28 in-water work window, to minimize impacts to coasta cutthroat trout.
Recolonization of the restored embay ment by plants will takefiveto ten years or more,
depending on the species and their means of colonization. Thetidd marsh fringngthe

embay ment and the large expanses of tida marsh in Cathlamet Bay represent alarge source of
plant propagules for therestoration site. Smilarly, benthic organisms are abundant in Cathlamet
Bay and represent an excellent source population for rapid recolonization of the embay ment.
Benthic productivity and related use by samonids may beless for an undetermined interim
period as populations reestablish and densities increase. The proposed restoration feature will be
beneficid to coasta cutthroat trout in the long-term because, as tidal marsh habitats recolonize,
primary (plant) and benthic productivity should approach historica levels. The proposed
restoration feature would benefit coasta cutthroat trout by improving habitat complexity,
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connectivity, or convey ance, feeding habitat opportunity, refugaand habitat-specific food
availability .

5522 Purple Loosestrife Control

Therestoration feature for purple loosestrife control would include an integrated pest
management gpproach using biologca agents, herbicides, and mechanica control measures.
These actions would typicaly occur in the upper devations of tida marsh habitat and havelittle
likelihood of adversely affecting coastd cutthroat trout, directly or indirectly. RODEO, an EPA-
regstered chemical approved for over-water application, would be used in conjunction with the
other control measures.

RODEO application may result in the short-term, very limited loss of some native vegetation,
and will create openings in marsh habitat where non-native plants previously existed. The
herbicide will be wicked and spot-sprayed on to purple loosestrife by hand, thereby limiting
chemical contact with water. Wicking also lessens the potential for impacts to native vegetation.
M echanical control (pulling) would only affect asmall areaat any gven time, typicaly during
lower tidal stages.

By helpingto eradicate purple loosestrifein the Columbia River estuary and thereby reestablish
the diverse native vegetation of tida marsh habitats, this restoration featureis likely to benefit
coastd cutthroat trout. These changes should benefit habitat complexity, connectivity, or
convey ance, feeding habitat opportunity, refuga, and habitat-specific food availability .

5523 Miller/Pillar Habitat Creation

Construction actions for the M iller/Pillar habitat creation may result in temporary impactsto
coastd cutthroat trout. Construction of this restoration action may result in the temporary
displacement of coastd cutthroat trout from the immediate area of the discharge pipe and the pile
dike construction location, and temporary loss of benthic prey items.

M aterias to be used for habitat creation are primarily clean, medium-grained sands that meet the
quidelines for in-water placement in accordance with the DM EF. Consequently, transfer of
contaminated sediments is avoided, and the turbidity plume associated with dischargeinto the
restoration siteis expected to be limited. These actions may cause direct taking of alimited
number of coasta cutthroat trout viadeath and injury from materia disposa in shallow water
habitats, harm to coasta cutthroat trout vialoss of prey items, and harassment of coasta
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cutthroat trout viatheturbidity plume. The Service bdieves these effects should belimited to
therestoration site and will be very short in duration.

Once construction is completed, future potentia disturbance actions would be limited to
maintenance of the new pile dikes, an intermittent effort over many years. Pilings and spreaders
would befitted with bird excluders to minimize or diminate use by double-crested cormorants. A
previous study has established that driving of wood piles with an impact hammer does not
produce sounds that are in the hearing range of samonids (Carlson et a. 2001).

The construction and maintenance of this restoration action, for the short-term, arelikely to
adversely affect coastd cutthroat trout shalow water and water column habitat, and temporarily
remove some food resources, but will benefit coasta cutthroat trout by providingmore
productive habitats for benthic invertebrates and thus coasta cutthroat trout aswell. This
habitat restoration feature should result in improvements to habitat complexity, connectivity, or
convey ance, feeding habitat opportunity, refugaand habitat-specific food availability .

5524 Tenasillahe Island Tidegate and Inlet Modifications

This ecosy stem restoration feature will improve both habitat connectivity and water quaity of
interior channels. Coastd cutthroat trout should be ableto access additiona acres of productive
tidal marsh and swamp habitat for rearingand foraging. Construction impacts from tidegate
installation and inlet modification are anticipated to be of short duration (afew daysto two
weeks). However, sinceinwater work would be required, some limited duration harassment of
coasta cutthroat trout from the turbidity plumemay occur. Through appropriate timing,
impacts to coastd cutthroat trout in the immediate construction area can be further minimized.
The Service anticipates that this action will benefit coasta cutthroat trout by openingup access
to productive rearing and refuge areas that are not now accessible to coasta cutthroat trout. This
action will result in improvements to water quality, habitat complexity, connectivity, or

convey ance, feeding habitat opportunity, refugaand habitat-specific food availability .

55.25 Tenasillahe Island Historical Habitat Restoration

Long-term Tenasillahe I sland restoration activities will only occur if Columbian white-tailed deer
were delisted and the eventua long-term T enasillahe Island restoration plan was consistent with
the JuliaButler Hansen Nationa Wildlife Refuge' s purpose and gods. This futurerestoration
action will be developed in the future, and therefore will undergo site-specific Section 7
consultation when fully designed. Conceptudly, the Service believes that, should this project be
undertaken, numerous ecosy stem indicators would be benefitted, including tidd marsh and
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swamp habitat, and dl pathway s associated with habitat primary productivity, food web,
samonid growth, and salmonid surviva.

5.7.2.6 Bachelor Slough

This project is designed to increaseriver flows traveling through the slough, with associated
improvements in water quality and connectivity. Coasta cutthroat trout and bull trout would be
more likely to be attracted to Bachelor Sough under these changed conditions during their
migrations. Cooler temperatures would be beneficid to fish in Bacheor Sough. Additionadly, six
acres of riparian habitat would be restored dongthe Bachelor Sough shoreline, plus additiona
riparian forest habitat would be developed on the disposa areas associated with this activity .

Dredgng would occur between July 1 and September 15, to avoid periods when salmonids are
most abundant. All disposa materias would be placed on existing disposad sites or upland aress.
Disposd of materid dredged from Bachelor Sough provides an opportunity to develop riparian
forest. Riparian forest restoration would provide for detrita and insect export to the Columbia
River. Permanent riparian forest habitat would provide for export of large woody debris to the
Columbia River and its estuary over thelongterm.

Bachelor Sough sediment quaity would be evduated prior to implementation of the restoration
feature to ensure dredge-released contaminants would not occur. The project would be modified
if contaminants were determined to be outside established regulatory parameters for upland
disposd. Timingrestrictions for pipeline dredgngwill minimize impacts to coastal cutthroat
trout and bull trout from dredging operaions. Dueto the project timingand the current, low
quality salmonid habitat in Bachelor Sough, the Service does not believe this project will have
adverse effects on coastd cutthroat trout and bull trout.

55.2.7 Columbia River Tidegate Retrofits

The Corps has proposed to retrofit the tidegates on five tributaries to the Columbia River, and to
conduct additiond tidegate retrofit activities on other tributaries in the future. The Oregon
tributaries include Tide Creek, Grizzley Sough, and Fertile Vdley Creek, and thetwo
Washington tributaries include Burris Creek and Deep River. Further information on these
proposasis located in Chapter 8.4 of the aguatic species BA and Chapter 4 of the Corps 1999
FEIS. That information isincorporated here by reference. Construction actions are of short
duration (e.g., less than one week per structure) and soil disturbance, thus turbidity, would
typicaly belimited in nature. If the entiretide gate and associated culvert require replacement,
temporary coffer dams would be placed on each end of the culvert to preclude sediment impacts
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to the stream. However, since inwater work would be required, some limited duration
harassment from the turbidity plume may occur to coasta cutthroat trout and bull trout.

Thetidegate retrofit restoration featureis estimated to provide or improve fish access to 38 miles
of tributary streams. Thesetributaries contain spawning, stream rearing, and (near their
confluence with either the Columbia River or amore mgjor tributary) backwater channd and
freshwater marsh habit for rearing and/or overwinter refuge from floods. Additiondly, the Corps
would replace additiona tidegates with these same methodologes, if additiond tidegate retrofit
projects wereidentified. This action should result in short- and long-term improvements to
habitat complexity, connectivity, or convey ance, feeding habitat opportunity, refuga, and
habitat-specific food availability by reconnecting the Columbia River to these tributary streams.

5528 Walker/Lord and Hump/Fisher Islands Channel Connectivity
Enhancements

The purpose of this restoration action is to improve water flow and circulation through this
island complex, thereby lowering embay ment temperatures and cresting a network of channels.
This feature should increase habitat connectivity and improve foraging conditions for coasta
cutthroat trout and bull trout. Construction activities are primarily upland in nature and involve
construction of achannel in ahistorica dredged materia deposition area. A brief period of in-
water construction would occur when the channels at the embay ment and river are opened.
Given the short duration of the construction action and thefact that materia to be excavated is
primarily medium-grained sand, turbidity in adjacent waters should be of short duration and
extent. Construction timingwould typicaly belate summer to take advantage of lower water
levels, dry soil conditions, and the generd absence of fish. Asaresult, the potentia for short-
term adverseimpacts to coastd cutthroat trout and bull trout would be minimized. Dueto timing
and location of theinwater action, the Service does not believe the restoration action will take
coastd cutthroat trout and bull trout. This restoration will provide some short- and long-term
improvements to habitat complexity, connectivity, or convey ance, feeding habitat opportunity,
refuga, and habitat-specific food availability .

55.29 Martin Island Embayment M odification

The project objective of this wildlife mitigation action is to create tidd marsh habitat, which
would increase detrita export to the ColumbiaRiver. The Proposed action may have some
adverse effect on an aquatic environment, including smothering of plants, agee, invertebrates, and
potentialy coasta cutthroat trout and bull trout. These actions may cause limited taking of
coastd cutthroat trout and bull trout viadeath and injury from materia disposd in shalow water
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habitats, harm to coasta cutthroat trout and bull trout vialoss of prey items, and harassment of
coastd cutthroat trout and bull trout viatheturbidity plume. The Service beieves these effects
should be limited to the restoration site and will be very short in duration. Construction
placement of dredged materia and topsoil will temporarily increase turbidity, athough abarrier
placed a theinlet will minimize turbidity export to the adjacent side channd. However, the
principa materia to be placed into the embay ment is primarily clean, medium-grained sand from
the navigation channd, which would minimize impacts from turbidity and avoid bioaccumulation
of contaminants. Inthelongterm, the project would benefit benthic invertebrates, including
those species that are used as forage resources by coasta cutthroat trout and bull trout, and
improve habitat complexity, connectivity, or convey ance, feeding habitat opportunity, refuga
and habitat-specific food availability. In addition, development of tida marsh habitat would not
preclude use of the embay ment by coastal cutthroat trout and bull trout except during low tide
periods.

55.3 Ecosystem Research Actions

Ecosy stem research actions are measures proposed by the Corps to assist the efforts of the
Corps, NM FS, the Service, and others in understanding the broader issues of the lower Columbia
River, estuary, and river mouth ecosy stem. These research actions address indicators of the
samonid conceptua model, and are intended to provide useful information for the conservation
and recovery of coastd cutthroat trout and bull trout. The annual and cumulative results will be
presented to the adaptive management team. The Service strongy supports implementation of
these ecosy stem research activities.

Effects to coasta cutthroat trout and bull trout and two listed terrestria species, bad eages and
brown pelicans, are expected to occur from implementation of ecosy stem research activities.
Because any impact to coasta cutthroat trout and bull trout from research activitiesis directed
and intentiond, instead of incidenta to the purpose of the action, the future implementation of
these research activities may require the issuance of research permits authorizing direct take of
listed species by either NM FSor the Service under Section 10(a)(1)(A) of the Act.

5.6 Summary of Effects of the Proposed Action on the Biological Requirements
of Coastal Cutthroat Trout and Bull Trout

Theandysisin 5.3.1 of these Service opinions indicate that direct effects to coastd cutthroat
trout and bull trout would be limited. The Service agrees with the aquatic species BA’s genera
assessment of potentia Project indirect effects duringthetwo year construction period of
navigation improvements. Based on the conceptua model, impactsto key physica processes
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have the potentia for affecting habitat forming processes, i.e., the “ building blocks” of samonid
habitat in the lower Columbia River, estuary, and river mouth. Those key physica processes
include suspended sediment, accretion/erosion, turbidity, sdinity, bathy metry, and bedload. The
impacts to those key physical processes will be of alimited nature during the Project
construction period, were discussed during the SEI pand process, and vaidated usingthe
numerica modeing conducted by WESand OHSU/OGI. Theseresultsindicatethat the indirect
effects of the Project on coasta cutthroat trout and bull trout in the short-term s limited.

Based on these limited, short-term direct and indirect Project effects, the Service believes
population numbers of coasta cutthroat trout and bull trout will not be appreciably reduced.
The Service dso believes that the Project will not appreciably reduce, other than during short-
duration and limited locations of salmonid avoidance of dredging and disposa operations, the
distribution of coastd cutthroat trout and bull trout. Because no coasta cutthroat trout or bull
trout spawning habitat occurs in or adjacent to the Project, the Project will not cause loss of
spawning habitat. Overdl, the Service believes the short-term direct and indirect effects of the
Project will not appreciably reduce any of the coastal cutthroat trout and bull trout population
numbers, distribution within each DPS, or reproductive success.

The aguatic species BA has characterized many of these changes to key habitats and indicators
over the short-term as not being significant. The Corps believethat because these predicted
changes are within the natura variaion of river conditions (e.g., changesto the ETM,
accretion/erosion rates) or will not change river conditions at dl (e.g., bedload changes, volume
and rate of suspended sediment transport, water level changes to the estuary, structure,
distribution, net productivity, and detritus production of marshes and swamps, the location of
mobile macroinvertebrates, velocity changes in shalow water habitats and available refuga,
sdinity changes as they impact habitat ty pes, bathy metry, and the impact on habitat
opportunity asit relates to water depth in the estuary), that the Project will have limited effects.

During the conference and consultation process, the Service identified certain issues regarding
potentid long-term effects of the Project. These have centered on limited effects that may be
caused by Project actions that are not detectable in the short term, but may affect salmonid
habitats over the life span of the Project. This could include ecosy stem effects that are not
identifiable based on the Service' s review of best available science and our current understanding
of the ecosystem. Topics of concern identified duringthis renitiation include those related to the
ETM, formation and preservation of tidal marsh and swamp habitats, habitat opportunity
changes in isolated geographic areas, and imination of connectivity between habitats relied on

by samonids.
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The changes to physica processes resulting from the Project will likely result in alimited,
incrementd, but permanent change in the physica conditions in the lower Columbia River,
estuary, and river mouth. Any changes in astatic sy stem should be predictable, using modeling
and other tools, over thelife span of the Project. However, the ecosy stem of the lower Columbia
River, estuary, and river mouth is not astatic system. Numerical modeling cannot account for
this non-static state. As acknowledged in the aquatic species BA, these changes will result in a
new dy namic equilibriumin the lower Columbia River, estuary, and river mouth ecosy stem.

Not withstandingthe Corps’ assessments, the Service believes that the predicted changes to the
lower ColumbiaRiver, estuary, and river mouth physica sy stem should not be extrapolated over
thelife span of the Project without additiona monitoring and verification. Inthe example
developed as part of the OHSU/OGI modeling for the renitiation of consultation, the potentia
changes to habitat opportunity in Cathlamet Bay for five one-week modd simulations (T able 6-1
of the aquatic species BA) is amodd simulation run over ashort time duration. The aquatic
species BA indicates that the proposed actions “ will not have an impact on habitat opportunity
asit rdatesto water depth.” Based on the information provided in the aquatic species BA,
extrapolating these results over thelife span of the Project instead of limiting those results to the
period modeled does not fully acknowledge potentiad modd limitations or long-term variability in
the ecosy stem.

A key conclusion identified during the SEI panel process and BRT discussions was that risk and
uncertainty existed regarding whether the predicted physica changes will have negetive, positive,
or neutrd effectsto listed sadmonids or their habitats. That leve of risk and uncertainty aso
surrounded the biologica response of coasta cutthroat trout and bull trout to those potentia
physical changes over thelife span of the Project. Therefore, the BRT conducted aquditative
risk and uncertainly anaysis (see Table 7-1 of the aquatic species BA). That andysis
documented the need for a precautionary agpproach to the protection of ecosy stem eements (i.e.,
key indicators within each pathway of importanceto samonids). Therefore, the Corps
proposes, and the Service agrees, that the development of arobust M onitoring Program and
Adaptive M anagement Process is appropriate to address the Project-related risk and
uncertainties raised surrounding the key coasta cutthroat trout and bull trout habitat pathways
and indicators identified in these Service opinions.
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5.7 Updated Analysis of Effects for Columbian White-tailed Deer and Bald
Eagle

571 Columbian White-tailed Deer Effects

The aguatic species BA (8.4.1.2) provides an overview of ecosy stem restoration effectsto
Columbian white-taled deer. Only the Cottonwood/Howard Island Columbian white-tailed deer
reintroduction and the Tenasillahe I sland interim restoration activities could have an adverse
influence on Columbian white-tailed deer.

Because Columbian white-talled deer reintroduction activities, including capture from source sub-
population, translocation, and subsequent release on Cottonwood/Howard islands, will
potentidly cause take of Columbian white-taled deer, the Service will acquire a section
10(a)(1)(A) recovery permit for these activities. The Corps' action of supporting, via cost-share
agreement, the Service s translocation activities will not have an adverse effect on the Columbian
white-tailed deer. The Service bdieves along-term habitat management plan should be developed
between the Service and the Cottonwood/Howard islands landowners to ensure management
actions provide for long-term, secure Columbian white-tailed deer habitat.

Tenasillahe Island interim restoration activities will occur adjacent to Columbian white-tailed deer
habitat, and may, both duringinterim project construction and future tidegate operations,
influence Columbian white-tailed deer. Two tidegates will be replaced and two control inlets will
be constructed on Tenasillahe Island, requiring short-duration construction activity. The Service
believes this construction activity, on previously -modified flood-control levees, will cause limited
harassment of Columbian white-tailed deer. Tidegates will be designed to ensure that Columbian
white-tailed deer habitat will not be flooded during daily tida or high water events. The Sarvice
believes the Corps actions, through careful hy draulic engineering andy sis, tidegate design, and
proper instruction to Service staff regarding tidegete operation, will minimize potential longer-
term impacts to Columbian white-tailled deer or their habitats a Tenasillahe Island from this
interim restoration activity .

Thelong-term Tenasillahe Island restoration action will not occur until the Columbiapopulation
of Columbian white-tailed deer are ddlisted, and the Julia Butler Hansen Nationa Wildlife Refuge
has completed athorough compatibility evauation of long-term Tenasillahe I sland restoration
action’s influence on the Julia Butler Hansen Nationa Wildlife Refuge' s purpose and needs.
Additiondly, as indicated by the aquatic species BA, no Columbian white-tailed deer incidenta
take coverage for the long-term restoration activities will be necessary if the population has been
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ddisted. Therefore, the Service does not provide any andy sis of effects to Columbian white-
talled deer from this in-the-future restoration activity.

Restoration projects are anticipated to have along-term benefit on Columbian white-tailed deer,
as these projects restore habitat functions at therestoration sites, and potentidly alow
expansion of existing Columbian white-tailed deer into new, suitable habitats in the lower
ColumbiaRiver and estuary .

5.7.2 Bald Eagl e Effects

Theaguatic species BA (8.4.1.3) provides an overview of ecosy stem restoration effects to bad
eage. The Corps determined that effects to bald eages would be limited to short-term
harassment of bald eages duringrestoration projects’ construction. Restoration projects are
anticipated to have along-term benefit on bad eages, as these projects restore habitat functions.

Three pairs of bald eagles nest near the Lois Island embay ment restoration project; one pair (John
Day Point/Lois Island pair) may bewithin %2 mile of therestoration activities, and within line-of -
sight, thereby increasing the likelihood of short-term harassment. One bad eage pair nests on
Miller Sands Island near the Miiller/Pillar habitat restoration project. Two bad eage pairs nest
on Tenasillahe Island near the Tenasillahe Island interim and long-term restoration actions, and
two bad eage nestingterritories occur near the Bachelor Sough restoration project.
Approximately 30 additiond nesting pairs occur throughout the estuary and lower Columbia
River, estuary, and river mouth.

Bad eages may exhibit nesting behavior from January 1to August 31, therefore any restoration
activities within this period may influence bald eage nesting success. The Corps has determined
that the Bachdor Sough project, which is located next to the Bachelor Sough bad eage pair, is
the only ecosystem restoration action that occurs immediately adjacent to abad eage nest.
Therefore, to avoid bad eage harassment while nesting, the Bacheor Sough restoration action
will beimplemented later in the nesting period, preferably between August to October. Dueto
the varying proximity of restoration projects to the Bachelor Sough and Miller Sands Island
pairs, and the three nesting bad eage pairs near Lois Island embay ment, bald eage foragng
behavior may bevariably influenced by restoration activities. The Service generaly recommends,
to avoid impacts to bald eage behavior, that human activities occur at least %2 mile line-of-sight
from bald eagle activity areas. However, since these restoration projects are more than 1,500 feet
from adjacent bad eagle nests, and construction is of short duration, any bald eage harassment is
limited. Restoration projects aso are generdly limited in size, thereby providing ample
dternativeforaging areas for bad eages. The Service bdieves, since these bad eages currently
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experience avariety of human activities near their nesting and foragng aress, that these short-
term ecosy stem restoration construction activities will not creete impacts that are new or unusua
for bald eeges. Findly, to protect the gpproximatey 30 nesting pairs dispersed throughout the
Project area, the Corps proposes to operate the Purple Loosestrife Control project boats at least
1,500 feet from known nest sites.

The Service beieves the Corps has adequatdy attempted to minimize and avoid adverse
restoration project construction effects on bald eage. However, therewill be alimited anount of
harassment of bald eage during restoration project activities. The Service believes, in thelong
term, restoration projects will benefit bald eade populations in the Columbia Recovery Zone.

6.0 CUMULATIVE EFFECTS
6.1 Introduction

Cumulative effects include the effects of future Sate, triba, local or private actions that are
reasonably certain to occur in the action areaconsidered in these Service opinions. The action
areaof the proposed action under consideration encompasses the lower Columbia River (from
Bonneville Dam downstream to the upper end of the estuary a RM 40), estuary (RM 40 to RM
3), and river mouth (RM 3 to the deep water disposd site). Future Federd actions that are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act.

TheProject areaiis currently adisturbed estuarine and riverine ecosy stem atered by previous
dredging to establish the navigation channd, disposa of dredged materid, dikingand filling,
sewage and industria discharges, water withdrawa, and flow regulation, to highlight afew of the
anthropogenic activities that have occurred over thelast 100 years. Future Federd actions,
including the ongoing operation of hydropower sy stems, hatcheries, fisheries, and land
management activities are being (or will be) reviewed through separate Section 7 consultation
processes and are not considered cumulative effects.

Sate, Tribal, and loca government actions arelikely to bein the form of legslation,
administrativerules, or policy initiatives. Government and private actions may include changes
in land and water use patterns, including ownership and intensity, any of which could affect
listed species. Even actions that are dready authorized are subject to politicd, legslative, and
fisca uncertainties. Theseredities, added to the geographic scope of the action area, which
encompasses numerous government entities exercising various authorities and many private land
holdings, make any anaysis of cumulative effects difficult. This section identifies representative
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