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Chapter 1
Introduction

This technical report assesses the potential fish and fish habitat impacts of the proposed Millennium
Bulk Terminals—Longview project (Proposed Action) and the No-Action Alternative. For the
purposes of this assessment, fish refers to the fish habitat conditions and the documented fish
occurrences and fish likely to occur in the project areaand surrounding area. This report describes
the regulatory setting, establishes the method for assessing potential fish and fish habitat impacts,
presents the historical and current fish and fish habitat conditions in the study area, and assesses
the potential for impacts on fish and fish habitat.

1.1 Project Description

Millennium Bulk Terminals—Longview, LLC (Applicant) proposes to construct and operate a coal
export terminal in Cowlitz County, Washington, along the Columbia River (Figure 1). The coal export
terminal would receive coal from the Powder River Basin in Montana and Wyoming and the Uinta
Basin in Utah and Colorado via rail, thenload and transport the coal by ocean-going ships via the
Columbia River and Pacific Ocean to overseas markets in Asia. The coal export terminal would be
capable ofreceiving, stockpiling, blending, and loading coal by conveyor onto ships for export.
Construction of the coal export terminal would beginin 2018. For the purpose of this analysis, it is
assumed the coal export terminal would operate at full capacity in 2028.

The following subsections present a summary of the Proposed Action and No-Action Alternative. For
detailed information on these alternatives, see the Washington State Environmental Policy Act
(SEPA) Alternatives Technical Report (ICF International 2016a).

1.1.1 Proposed Action

The Proposed Action would develop a coal export terminal on 190 acres (project area). The project
area is located within an existing 540-acre area currently leased by the Applicant at the former
Reynolds Metals Company facility (Reynolds facility), and land currently owned by Bonneville
Power Administration. The project area is adjacent to the Columbia River in unincorporated Cowlitz
County, Washington near Longview city limits (Figure 2).

The Applicant currently and separately operates,and would continue to separately operate, a bulk
product terminal on land leased by the Applicant. Industrial Way (State Route 432) provides
vehicular access to the Applicant’sleased land. The Reynolds Lead and the BNSF Spur, both operated
by the Longview Switching Company (LVSW),! provide rail access to the Applicant’sleased area
from a point on the BNSF Railway Company (BNSF) main line (Longview Junction, Washington)
located to the eastin Kelso, Washington. Ships access the Applicant’sleased areavia the Columbia
River and berth at an existing dock (Dock 1) operated by the Applicant in the Columbia River.

1 The Longview Switching Company (LVSW) is jointly owned by BNSF Railway Company (BNSF) and Union Pacific
Railroad (UP).

Millennium Bulk Terminals —Longview 1-1 April 2016
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Figure 1. Project Vicinity
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Figure 2. Proposed Action
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Cowlitz County Introduction

Under the Proposed Action, BNSF or Union Pacific Railroad (UP) trains would transport coal in rail
cars from the BNSF main line at Longview Junction, Washington, to the project area via the BNSF
Spur and Reynolds Lead. Coal would be unloaded from rail cars, stockpiled and blended, and loaded
by conveyor onto ocean-going ships at two new docks (Docks 2 and 3) on the Columbia River for
export.

Once construction is complete, the Proposed Action would have an annual throughput capacity of up
to 44 million metric tons.2 The coal export terminal would consist of one operating rail track, eight
rail tracks for the storage ofrail cars, rail car unloading facilities, stockpile areas for coal storage,
conveyor and reclaiming facilities, two new docks in the Columbia River (Docks 2 and 3), and ship-
loading facilities on the two docks. Dredging of the Columbia River would be required to provide
access to the Columbia River navigation channel and for berthing at the two new docks.

Vehicles would access the project area from Industrial Way (State Route 432). Ships would access
the project area via the Columbia River and berth at one ofthe two new docks. Terminal operations
would occur 24 hours per day, 7 days per week. The coal export terminal would be designed for a
minimum 30-year period of operation.

1.1.2 No-Action Alternative

Under the No-Action Alternative, the proposed export terminal would notbe constructed. Current
operation of the bulk product terminal, which include the storage and transport of alumina and up
to 150,000 metric tons per year of coal. Importing of alumina would continue and increase in the
projectarea using Dock 1. The Applicant could expand the existing bulk product terminal onto the
190-acre project area, developing storage and shipment facilities to bulk product terminal
operations. Coal and alumina would continue to be stored, transferred, and shipped. Additional bulk
product transfers activities involving products such as calcine pet coke, coal tar pitch, cement, fly
ash, and sand or gravel could also be pursued, and new or revised permits could be required. These
operations would involve storage and upland transfer of bulk products, which would use existing or
new buildings. Construction of new buildings could involve demolition and replacement of existing
buildings and new or modified permits. Any new construction would be limited to uses allowed
under existing Cowlitz County development regulations and federal and state permits.

1.2 Regulatory Setting

The jurisdictional authorities and corresponding regulations, statutes, and guidance for determining
potential impacts on fish are summarized in Table 1.

2 A metric ton is the U.S. equivalent to a tonne per the International System of Units, or 1,000 kilograms or
approximately 2,204.6 pounds.
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Table 1. Regulations, Statutes, and Guidance for Fish

Regulation, Statute, Guideline

Description

Federal

National Environmental Policy Act
(42 USC 4321 et seq.)

Endangered Species Act
(16 USC 1531 et seq.)

Magnuson-Stevens Fishery Conservation
and Management Act, as amended by the
Sustainable Fisheries Act of 1996

(Public Law 104-267)

Requires the consideration of potential environmental
effects. NEPA implementation procedures are set forth in
the President’s Council on Environmental Quality’s
Regulations for Implementing NEPA (49 CFR 1105).

Requires federal actions, such as issuing a permit under a
federal regulation (e.g, NEPA, Clean Water Act, Clean Air
Act) must undergo consultation with USFWS and/or NMFS
to ensure the federal action is not likely to jeopardize the
continued existence of any listed threatened or
endangered animal species or result in the destruction or
adverse modification of designated critical habitat.
NMFS is responsible for managing, conserving, and
protecting ESA-listed marine species. USFWS is
responsible for terrestrial and freshwater species. Both
NMFS and USFWS are responsible for designating critical
habitat for ESA-listed species.

Requires fishery management councils to include
descriptions of essential fish habitat and potential threats
to essential fish habitat in all federal fishery management
plans. Also requires federal agencies to consult with NMFS
on activities that may adversely affect essential fish
habitat.

State

Washington State Environmental Policy
Act (WAC 197-11,RCW 43.21C)

Washington State Growth Management
Act (RCW 36.70A)

Washington State Shoreline Management
Act (90.58 RCW)

Washington State Hydraulic Code
(WAC 220-660)

Clean Water Act Section 401 Water

Requires state and local agencies in Washington to
identify potential environmental impacts that could result
from governmental decisions

Defines a variety of critical areas, which are designated
and regulated at the local level under city and county
critical areas ordinances.

Requires cities and counties (through their Shoreline
Master Programs) to protect shoreline natural resources.

Under the Hydraulic Code, WDFW issues a hydraulic
project approval for certain construction projects or
activities in or near state waters. The hydraulic code was
specifically designed to protect fish life.

Ecology issues Section 401 Water Quality Certification for

Quality Certification in-water construction activities to ensure compliance with
state water quality standards and other aquatic resources
protection requirements under Ecology’s authority as
outlined in the federal Clean Water Act.

Local

Cowlitz County SEPA Regulations
(ccc19.11)

Cowlitz County Critical Areas Ordinance
(CcC19.15)

Provide for the implementation of SEPA in Cowlitz County.

Regulates activities within and adjacent to critical areas.
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Regulation, Statute, Guideline Description
Cowlitz County Shoreline Master Regulates development within shoreline jurisdiction,
Program (CCC 19.20) including the shores of the Columbia River, a Shoreline of

Statewide Significance.

Notes:

NEPA = National Environmental Policy Act; CFR = Code of Federal Regulations; Corps = U.S. Army Corps of
Engineers; CEQ = Council on Environmental Quality; USFWS = U.S. Fish and Wildlife Service; NMFS = National
Marine Fisheries Service; ESA = Endangered Species Act; USC = United States Code; WAC = Washington
Administrative Code; RCW = Revised Code of Washington; WDFW = Washington Department of Fish and Wildlife;
Ecology = Washington State Department of Ecology; SEPA = State Environmental Policy Act; CCC = Cowlitz County
Code

1.3 Study Area

The projectarea for the Proposed Action would be located 63 river miles (RM) upstream ofthe
Pacific Ocean on the northern shoreline of the Columbia River Estuary in Cowlitz County,
Washington. The study area accounts for the area where potential underwater noise impacts would
likely extend. Underwater noise disturbance thresholds have been established by the National
Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS) for fish, primarily
salmonids, which occur in the Columbia River adjacent to the projectarea; therefore, these
thresholds were used to help establish the study area relative to fish. The underwater noise study
area includes the main channel of the Columbia River in which construction noise could disturb fish.
[t extends between the following approximate boundaries: downstream near the downstream end of
Walker Island (RM 60.4) on the Oregon side and Barlow Point (RM 61.6) on the Washington side,
and upstream near the City of Rainier (RM 67.0) on the Oregon side and the Lewis and Clark Bridge
(RM 66.0) on the Washington side (Grette 2014a) (Figure 3). This area extends a distance of
approximately 3.92 miles upstream and downstream ofthe project areain the Columbia River
(measured respectively, from the upstream and downstream extents of the proposed docks at the
projectarea). The study area for directimpacts is based on the distances at which underwater noise
is estimated to reach noise disturbance thresholds (i.e., 150 decibels [dB] root mean square3 [RMS])
for fish from impact and vibratory pile driving (Grette 2014b).

At full build out, the Proposed Action would load 70 vessels (Panamax and/or Handymax) per
month. Vessels of this size generate wakes, which in certain circumstances can strand fish on
shallow slopingbeaches. Therefore, the study area for indirect impacts from project-related vessel
traffic extends from the project area downstream to the mouth of the Columbia River to
accommodate an analysis of the potential effects of fish stranding (Figure 4). An indirect study area
was also established to evaluate the potential impacts that could occur as a result ofa coal spill,
which includes the rail routes for Proposed Action-related trains in Cowlitz County and Washington
State to transport coal to the coal export terminal.

3 Root mean square (RMS) is the square root of the energy divided by the impulse duration. This level is the mean
square pressure level of the pulse.
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Figure 3. Study Area Boundaries for the Proposed Action
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Figure 4. Aquatic Study Area for Project-Related Vessel Traffic
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Chapter 2
Existing Conditions

This chapter describes the methods for assessing the existing conditions and determiningimpacts,
and the existing conditions in the study areas as they pertain to fish and fish habitat.

2.1 Methods

This chapter explains the methods for assessing the existing conditions and determining impacts,
and describes the existing conditions in the study area as they pertain to fish and fish habitat. This
assessmentis based on ICF’s review of information collected specifically for this technical report, as
well as available information concerning fish and aquaticresources in the Columbia River. It
specifically addresses existing aquatic and shoreline habitat conditions within the project areas, as
well as areas adjacent to the project areas potentially affected directly and indirectly by construction
and operation. This includes the shoreline and offshore areas associated with the proposed
deepwater terminals, aquatic habitats subject to temporary impacts during construction, aquatic
habitats affected by construction and maintenance dredging to create and maintain vessel access to
the export terminal, and impacts of vessels transiting in the Columbia River between the project
area and the mouth ofthe Columbia River.

2.1.1 Data Sources
The following sources were used to evaluate fish and fish habitat characteristics of the study area.
e Onesite visit conducted by ICF fish biologists on January 29, 2014.

e Reports prepared by Grette Associates for the Applicant as part of the permit application
supporting materials.

O Docks 2 and 3 and Associated Trestle Direct Effects of Construction (Grette 2014a).

o Affected Environment Biological Resources. Technical Report and associated appendices
(Grette 2014c).

O Docks 2 and 3 and Associated Trestle: Proposed Mitigation Measures to Minimize
Construction and Long-Term Effects (Grette 2014d).

O PermanentImpacts to Aquatic Habitat (Grette 2014f).

e National Oceanic and Atmospheric Administration (NOAA) Fisheries West Coast Region species
list (2014a).

e NOAAFisheries listingpackages (20144, b).
e USFWS (2014) Information, Planning, and Conservation (IPaC) system online database.

e Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species (PHS)
geographic information system data for the study area (2015a).

e Washington Department of Fish and Wildlife (2015b) SalmonScape data for the study area and
vicinity.

Millennium Bulk Terminals—Longview 21 April 2016
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e Washington State Department of Natural Resources, Natural Heritage Program, February 2014
database (accessed by ICF on April 7,2014).

e Washington State Department of Ecology (Ecology) 303(d) /305(b) Integrated Report Viewer
(accessed by ICF in December 2014).

e Fish Passageand Timing Data Columbia River Data Access in Real Time (DART), Columbia Basin
Research, University of Washington (juvenile and adult fish passage) (Columbia River Basin
2013).

e Fish Passage Center. Query of adult passage at Bonneville Dam: graph with currentyear, last
year, and 10-year average (Fish Passage Center 2014).

e Comments received from interested parties during the scoping period relative to fish and
wildlife, as summarized in the SEPA Scoping Report (February 10, 2014).

e Otherscientific literature and sources of technical information as cited in the text.

2.1.2 Impact Analysis

The following methods were used to evaluate the potential impacts of the Proposed Action and No-
Action Alternative on fish and fish habitat. For the purposes of this analysis, construction impacts
are based on peak construction period and operations impacts are based on maximum throughput
capacity (up to 44 million metrictons per year).

Potential impacts on fish and fish habitat were determined by considering the species that are likely
to occurin the study area based on field surveys, site visits, the presence of suitable habitat and
geographic range, and documented species occurrences and habitat conditions. For documented
occurrences, focus was on fish species identified in the WDFW PHS database. The PHS program
provides comprehensive information on important fish, wildlife, and habitat resources in
Washington. Itis the principal means by which WDFW provides fish, wildlife, and habitat
information to public and private entities for planning purposes. In addition, the USFWS list of
federally listed species in Cowlitz County and the NMFS West Coast Region species list of fish (which
are also included in the PHS database) were also considered.

WDFW maintains a PHS geospatial database that mapslikely locations of priority species
occurrences and priority habitats. Priority species in the PHS program include fish and wildlife
species classified under state law (Washington Administrative Code [WAC] 232-12-297) as
threatened, endangered, or sensitive, as well as species that are candidates for such classification.
Other PHS species include vulnerable aggregations of species or groups of animals that are
susceptible to significant population declines due to their inclination to aggregate, and species of
recreational, commercial, and/or tribal importance. The PHS database also includes state-monitored
species, which are not considered special-status but are monitored for status and distribution
trends. Geospatial PHS data containing mapped locations of priority species occurrences and
priority habitats was obtained from WDFW (Washington Department of Fish and Wildlife 2015a).
This PHS data was overlaid with the study area to determine presence of documented priority fish
species and habitat occurrences.

Alist of special-status fish species was compiled for the study area, consisting of those species
federally listed as threatened, endangered, proposed, or candidate species, and fish specieslisted in
the WDFW PHS database.

Millennium Bulk Terminals—Longview 2.2 April 2016
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Alist of federally listed fish species for Cowlitz County was generated from the USFWS [PaConline
planning tool (U.S. Fish and Wildlife Service 2014).

A list of state priority species thatoccur in Cowlitz County was obtained from the WDFW PHS
program website (Washington Department of Fish and Wildlife 2015a).

Alist of federally protected fish and their habitat, including essential fish habitat, that could occur in
the study area was also compiled from the NMFS (2015) West Coast Region website.

The impact analysis for fish habitat is quantitative; however, the impact analysis for fish species is
qualitative because fish are generally mobile and their presence and abundance within the study
area cannot be quantitatively predicted at any onelocation or time. In addition, a speciesreaction to
an impact mechanism, such as construction-generated noise, can be different for each species given
the variability in species’ hearing frequencies, mobility, vision, and overall sensitivity (e.g.,, juvenile
fish may be more sensitive and susceptible to potential impacts than adult fish). Therefore, impact
mechanisms are identified and a qualitative impactdiscussion describes the potential effect an
impact mechanism could have on species that may be in the study area during construction and
operations.

2.2 Existing Conditions

The existing environmental conditions related to fish and fish habitat in the study areas are
described below.

2.2.1 Project Area

The projectarea for the Proposed Action is located along the north side of the Columbia River at RM
63, within unincorporated Cowlitz County and adjacent to the City of Longview.

The project area was once productive marsh and riparian floodplain habitat used by many species of
fish for spawning, foraging, and rearing. It is now extensively modified for flood control, industrial
development, and deep draft vessel traffic, and its value for fisheries is now primarily as a migratory
corridor from upstream spawning areas to downstream rearing and foraging areas in the estuary
and marine environments.

Adjacentlands to the north and west are largely undeveloped and are used for a combination of
agricultural and recreation activities. Lands to the southand east are heavily industrialized and
include alarge Weyerhaeuser Lumber processing and export terminal and the Port of Longview
(Port). The Portis a multipurpose deep-draft terminal encompassing 478 acres and over one mile of
waterfront at RM 66 on the Columbia River. The marine terminal includes nine berths handling bulk,
break bulk, and cargoes for or from domestic barge and international (Panamax sized) ocean
vessels. During 2010, the Port had 154 vessel calls, totaling 2.3 million metric tons of cargo (Port of
Longview 2010).In 2012, this number increased to 225 vessel calls, reflecting the increased capacity
provided by a new bulk export grain terminal capable of handlingmore than 8 million metrictons
annually (Kulisch2013).

In the 1920s, Consolidated Diking Improvement District (CDID) #1 constructed a levee along the
Columbia River shoreline to protect Longview area properties from Columbia River flooding. In
conjunctionwith the levees, the CDID also excavated a series of ditches to facilitate development of
low-lying properties. These ditches, whichlie north and west of the project area, drain both
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stormwater and shallow groundwater from properties within CDID #1. The ditch water is ultimately
discharged to the Columbia River through pump stations. The topography of the 540-acre
Applicant’s leased areavaries by location, although overallit is generally flat. Current topography on
the property south of Industrial Way indicates the majority of the upland portion of the project area
isin the range of elevation +5 to +12 feet above the Columbia River Datum (CRD).

This area is currently developed with a variety of facilities and structures associated with the
Reynolds facility. Most of the approximately 540-acre Applicant’s leased area that is located south of
Industrial Way is paved with asphaltic concrete and Portland cement concrete pavements. The
western portion of the Applicant’s leased area extends into wooded areas and grass-covered fields.

2.2.2 Study Area

The hydrology ofthe region, as described in the SEPA Groundwater Technical Report (ICF
International 2016b) is characterized by two major aquifers: the upper alluvial aquifer (i.e., shallow
groundwater) and a deeper confined aquifer. Shallow groundwater is present in the upper 75 to 100
feet of alluvium, and is in direct communication with the Columbia River. Multiple groundwater
zones are present in the upper alluvial aquifer due to the interbedded nature of the alluvium. A
deeper confined aquifer is present below approximately 300 feet below ground surface in coarser
sands and gravels where production and supply wells draw groundwater. Both aquifers are in direct
communication with the ColumbiaRiver.

The average annual rainfall recorded between 1931 and 2005 for Longview, Washington, is 46.17
inches. Approximately 44% of the total precipitation falls between November and January during

winter storms. The average annual snowfall is justless than 5 inches. July and August are typically
the two driest months of the year (Western Region Climate Center 2011, as citedin URS 2014).

The baseline conditions of the Lower Columbia River (Bonneville Dam to the Columbia River Mouth)
and the study area are moderately to highly modified as a result of historical and ongoinghuman
activities that have altered natural habitat conditions. The mainstem Columbia River environment is
deeper than it was historically because of the deepening and periodic dredging of the shipping
channel and the berthing areas in and adjacent to the proposed docks. The hydrologicregime and
water temperature conditions have been altered by the operation of the Federal Columbia River
Power System throughout the Columbia River Basin. Floodplain habitats have been disconnected
from the riverine environment and in some cases eliminated. Finally, the shoreline and riparian
environment has been substantially altered by extensive shoreline armoring and protection,
construction of overwater structures, and development in adjacentupland and riparian zones.
These modifications have eliminated and substantially altered habitat conditionsand degraded
habitat-forming processes, resultingin corresponding changes to the biological communities
associated with these habitats. A more thorough discussion of the changesin the vegetationzones
can be found in the SEPA Vegetation Technical Report (ICF International 2016c).

By the mid-twentieth century a significant portion of the study area had been diked, dredged, and
filled (Graves etal. 1995 in Johnsonetal. 2003). Alteration of the natural hydrograph by the
operation of upstream dams and reservoirs, surface water diversions, and other water uses have
decreased seasonal and annual flow variability and altered the timing of the hydrograph peak
discharge and base discharge. Peak spring flows are now smaller, begin earlier, and lastlonger than
they did historically. Winter flows are generally higher on average, but periodic peaks have been
dampened or eliminated (Bottom et al. 2008). Overall, the average daily discharge in the Lower
Columbia and the studyarea has decreased by approximately 16% relative to the historical norm
(Bottom etal. 2008). The average annual flow for the Columbia River at Beaver Army Terminal near
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Quincy, Oregon, is approximately 236,600 cubic feet per second (cfs). The river’s annual discharge
rate fluctuates with precipitation and ranges from 63,600 cfs in a low water year to 864,000 cfs in a
high wateryear (U.S. Geological Survey 2014). The change in flow conditions has altered estuarine
dynamics in the study area. River flows can reverse direction during periods when river flows are
low and incoming tides are large, and these reversal events now occur more frequently because the
magnitude and timing of minimum flows has changed. Although the flow may reverse in response to
tidal fluctuation, salt water does notintrude as far upstreamas the study areaand the water
remains fresh through the tidal cycle. The studyarea can be considered a high-energy environment,
characterized by strong currents, active bedload transport, and variable patterns of sediment of
depositionand erosion (Grette 2014c).

Key terms used in this section are defined in Table 2.

Table 2. Definitions of Key Terms

Term Acronym Definition

Active channel margin ACM The shoreline and nearshore edge habitat, extending
from the ordinary high water line to 0 feet (Columbia
River Datum)

Columbia River Datum CRD The adopted fixed low water reference plane for the
lower Columbia River.

Decibel dB Alogarithmic unit used to express the ratio of two
values of a physical quantity, often power or intensity.

Deep water zone DWZ The area extending from the edge of the SWZ,

approximately 450 feet from the shore at a depth of 31
feet, outward to a maximum depth of 56 feet deep
approximately 1,200 feet from shore.

Distinct population segment DPS The smallest division of a taxonomic species permitted
to be protected under the Endangered Species Act.
Essential fish habitat EFH Per the 1996 amendments to the Magnuson-Stevens

Fishery Conservation and Management Act, EFH
includes those waters and substrate necessary to fish
for spawning, breeding, feeding, or growth to maturity.

Evolutionarily significant unit ESU A population of organisms that is considered distinct
for purposes of conservation.

Peak PEAK The instantaneous maximum overpressure or
underpressure observed during each pulse during pile
driving.

Primary constituent element PCE A physical or biological feature essential to the

conservation of a species for which its designated or
proposed critical habitat is based on, such as space for
individual and population growth, and for normal
behavior; food, water, air, light, minerals, or other
nutritional or physiological requirements; cover or
shelter; sites for breeding, reproduction, rearing of
offspring, germination, or seed dispersal; and habitats
that are protected from disturbance or are
representative of the species’ historic geographic and
ecological distribution.

Priority habitat and species PHS Program fulfilled by Washington Department of Fish
and Wildlife to provide important fish, wildlife and
habitat information to local governments, state and
federal agencies, private landowners and consultants,
and tribal biologists for land use planning purposes.
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Term Acronym Definition

Root mean square RMS The square root sound of the energy divided by the
impulse duration. Essentially, the average of the PEAK
energy measured over time.

Shallow water zone SWz The fully inundated near-shore zone extending from
the edge of the ACM at 0 feet CRD out to -20 feet CRD.
Sound exposure level SEL A metric for acoustic events, often used as an indication
of the energy dose.
Temporary threshold shift TTS Temporary hearing damage.
2.2.2.1 Aquatic Habitat Types

The aquatic habitat in the study area is discussed in terms consistent with the habitat equivalency
analysis (HEA) model, which provides a framework for describing habitat quality in the context of
habitat availability and suitability as a function of water depth and physical attributes. The aquatic
portion of the study area adjacent to the project areais composed of three broad habitat types
(Grette 2014c): the Active Channel Margin (ACM), the Shallow Water Zone (SWZ), and the Deep
Water Zone (DWZ). Theriparian zoneis also considered in terms of its interactions with aquatic
habitats, as the riparian zone is the transition from aquatic to upland habitat. A cross-section ofthe
aquatic habitat adjacent to the project area is provided in Figure 5, showing the maximum widths
and typical depth profiles of each of these habitat types adjacent to the project area near the
proposed docks. A plan view showing the extent of each habitattype is provided in Figure 6.

Riparian Zone

The discussion of the riparian zone here is focused on those elementsrelevant to aquatic habitat
importantto fish and fish habitat. The riparian zone includeslandsless than 200 feet landward from
ordinary high water (OHW) (+11.1 feet CRD). Shoreline armoring and CDID dikes have contributed
to what s typically low-complexity and artificially steepened upper shoreline with no floodplain
connectivity in the downstream two-thirds of the vicinity of the proposed docks. Landward of the
shoreline, most of the riparian area has been so heavily modified that there is little remaining
function (Grette 2014c). Thereis a small area of intact riparian assemblage, immediately upstream
of Dock 1; however, it consists primarily of nonnative and invasive species (ICF International
2016c). There is little potential for a remnant area of riparian habitat to contribute biological
material (e.g.,leaflitter, woody material, and insects) to the aquatic areas, nor does it provide shade
or other physical function. In comparison to shoreline areas with intact riparian habitat, the HEA*
model would rank shoreline habitat at a relativelylower value, especially when compared to similar
areas with intact riparian habitat (e.g, Lord Island, immediately across the river) (Grette2014c).

4 HEA is a tool that can be used to estimate habitat gains and losses across a range of habitat types
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Figure 5. Cross Section of Shoreline Habitats Adjacent to the Project Area
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