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1 DESCRIPTION OF SPECIFIED ACTIVITIES 

A detailed description of the specific activity or class of activities that can be expected to 
result in incidental taking of marine mammals. 

1.1 INTRODUCTION 

Under the Marine Mammal Protection Act of 1972 (MMPA), as amended (16 United States Code 
[U.S.C.] Section 1371(a)(5)(D)), Washington State Parks and Recreation Commission (State 
Parks) is submitting this request to the National Oceanic and Atmospheric Administration 
(NOAA) Office of Protected Resources (OPR) for an Incidental Harassment Authorization for the 
work occurring in the 2025-2026 construction season (“in-water work window”) and a Letter of 
Authorization (LOA) for work occurring from 2026-2031 for incidental taking of marine mammals 
resulting from pile removal and installation activities. The issued LOA will be included as a bid 
document for the construction phase of the projects. Because the projects are to be conducted by 
the same project proponent (State Parks) and will occur within the same region of Western 
Washington, north Puget Sound (San Juan Islands and Deception Pass), this request replaces 
individual project-by-project requests. This is to improve efficiency for both NOAA OPR and 
State Parks. 

State Parks proposes to conduct marine facility maintenance and improvement projects at seven 
marine facilities in four State Parks throughout San Juan, Skagit and Island Counties. 

 Stuart Island Marine State Park 
o Reid Harbor Moorage Facility Replacement Project (Reid Harbor) 
o Prevost Harbor Moorage Facility Replacement Project (Prevost Harbor) 

 Sucia Island Marine State Park 
o Fossil Bay Moorage Facility Replacement Project (Fossil Bay) 

 Olga State Park 
o Olga Pier Replacement Project (Olga) 

 Deception Pass State Park 
o Bowman Bay Pier Removal Project (Bowman Bay) 
o Rosario Pier Removal Project (Rosario) 

The anticipated construction timing of these projects is presented in Table 7. Work will include 
removal and/or replacement of piers, ramps and/or floats, and pile removal and installation 
associated with the projects. Pending permits and funding, work is projected to be conducted over 
the next five years. It is possible that these projects may not all occur within the five year window; 
however, in the interest of being conservative, the analyses herein are in support of requesting take 
coverage for all seven projects. 

Data and results are presented throughout this document by project/location and/or by species. 
Additionally, project and site-specific information is presented by location; marine mammal 
species and population information are presented by species/hearing group. Take estimates and 
take requests are summarized by both for ease of review.  

State Parks has applied or will be applying for U.S. Army Corps of Engineers (USACE) 
authorizations for each project under Section 404 of the Clean Water Act and/or Section 10 of the 
Rivers and Harbors Act, as applicable. The Endangered Species Act (ESA) requires federal 
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agencies to ensure that they do not authorize, fund, or carry out actions that are likely to jeopardize 
the continued existence of endangered or threatened species or result in the destruction or adverse 
modification of critical habitat for such species; this requirement is covered by Section 7 
Consultation. ESA is co-administered by the National Marine Fisheries Service (NMFS) and U.S. 
Fish and Wildlife Service (USFWS). For ESA review by these agencies, Biological Evaluations 
(BEs) were (or will be) prepared addressing the potential effects of the proposed Projects on the 
listed species and designated critical habitats, or the projects were permitted under the Salish Sea 
Nearshore Programmatic Biological Opinion (NMFS 2022a). Impacts to ESA-listed species have 
been (or will be) addressed through the USACE permitting process. Marine mammal monitoring 
plans have been (or will be) developed to prevent take to ESA-listed marine mammals. No take is 
requested for these species through this Incidental Take Authorization (ITA) application. This is 
discussed in more depth in Section 0. 

Note: This document was revised in July 2025 to reflect new data for Underwater and In-Air 
Criteria for Onset of Auditory Injury and Temporary Threshold Shifts, as reported in the 2024 
Update to Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine 
Mammal Hearing (Version 3.0; NMFS 2024). Data or calculations made based on the previous 
guidance were not deleted; rather, per OPR request, remain, but are struck through and in black 
font. Original figures are included in Appendix D. 
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1.2 OVERVIEW OF ACTIVITIES 

State Parks proposes to replace/remove the pier/ramp/float assemblages at Reid and Prevost 
Harbors on Stuart Island; at Fossil Bay on Sucia Island; at Olga/Buck Bay on Orcas Island; and at 
Bowman Bay and Rosario/Sharp Cove on Fidalgo Island. This work will include pile removal and 
installation, pier/ramp/float structure removal and installation, and, in some cases, abutment work 
in the uplands. Of these activities, only pile removal and installation are anticipated to result in 
take (through elevated underwater noise). Pier/ramp/float removal and installation and abutment 
replacement will result in only in-air/in-ground construction noise below levels known to affect 
marine mammals. No physical take is expected; take will only be through exposure to elevated 
levels of underwater noise. 

1.2.1 Pile Work Methods 

Throughout this ITA application, “pile removal and installation” or “pile work” describes any pile 
removal or driving that occurs in-water (below the line of the current tide) using either a vibratory 
hammer, an impact hammer, or a rock drill. The take analyses and monitoring strategy presented 
in this application does not apply to the direct-pull (or similar) pile removal method.  

For all proposed projects, State Parks and their contractors will comply with stipulations as 
outlined in all federal, state, and local permits and authorizations, including following all best 
management practices (BMPs) outlined therein.  

1.2.1.1 Pile Removal 

Existing creosote-treated timber pile at each moorage facility will be extracted along with the 
associated pile for the offshore island floating docks following permit conditions and BMPs for 
pile removal and disposal. Pile are anticipated to be removed by pulling with a crane or potentially 
a vibratory extractor. Due to water levels and access considerations at some of the project sites, a 
floating barge is anticipated to be used to extract the pile. A debris boom or similar containment 
measure will be installed around the wetted perimeter of the work area in order to contain any 
floating debris produced during the demolition and new construction work, if needed. A silt curtain 
will be utilized, if necessary, to meet water quality requirements based on the results of water 
quality monitoring conducted throughout the duration of in-water pile work. 

Full-length extraction of all pile will be attempted during demolition. If, during extraction, a 
creosote-treated timber pile breaks and can no longer be extracted by vibratory extraction or direct 
pull, State Parks and their contractors will follow the BMPs for pile removal (e.g., Washington 
Department of Natural Resources [DNR] 2017 Best Management Practices) as outlined in the 
project’s permit package. BMPs will also be followed during handling and disposal of creosote-
treated timber pile. All creosote-treated timber pile will be disposed of at an approved offsite 
facility. 

1.2.1.2 Pile Installation 

Pile installation will likely be performed by vibratory hammer or rock socket drill depending on 
soil conditions. In cases where pile encounter premature refusal when using a vibratory hammer, 
an impact hammer or rock drill may be used to reach the design elevations. The tops of all pile 
may be cut off or terminated at the design height and will have fiberglass (or similar) bird caps 
installed. 
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The estimated time to install each pile with a vibratory hammer is based upon the substrate at the 
site. Depending on soil conditions and the pile driving equipment selected, up to 45 minutes of 
vibratory pile driving or 120 minutes of rock drilling may be required through very dense material. 
If drilling is required, all spoils from the drill will be recovered and disposed of offsite following 
permit conditions and BMPs. Visual water quality monitoring will be conducted by the Contractor 
throughout all in-water work to monitor for turbidity plumes. BMPs will be employed (e.g., 
installing a silt curtain to contain turbid water etc.) to minimize water quality impacts.  

Load-bearing pile may require proof loading with an impact hammer. Impact proofing is estimated 
to require up to 400 strikes/pile. Any impact driving will use a bubble curtain or similar attenuation 
method as identified in permits.  

1.2.2 Pier/Ramp/Float Removal, Installation, Replacement and Demolition Methods 

For facilities requiring replacement, existing structures will be removed. If structures are beyond 
their design life, they will be demolished offsite and taken to an approved upland disposal facility 
as outlined in permits. If structures are in good condition and comply with current design 
guidelines, they will be taken to a State Parks facility for storage or used at another site. 

In locations where full pier/ramp/float replacement is proposed, facilities will be 
designed/upgraded to comply with all current environmental regulations as outlined in permits 
(e.g., grated decking, clean materials, etc.). Where possible, replacement facilities will be designed 
to improve ADA accessibility as well. Facilities may be reconfigured from the existing design to 
meet ADA accessibility standards and/or improve habitat conditions.  

Demolition of the existing structures will occur above and below Ordinary High Water (OHW) 
and the High Tide Line (HTL) and will likely be primarily conducted by crane barge. Some upland 
demolition may be conducted by hand tools or a small backhoe/excavator. Construction BMPs as 
outlined in permits will be closely followed.  

1.2.3 Abutment Replacement 

As needed, abutments supporting aluminum walkways may be replaced. Abutments may be pile-
supported or anchored with rock anchors if installed over shallow or exposed bedrock. BMPs for 
excavation and casting concrete will be implemented to protect water quality and the aquatic 
environment. 

Minor structural excavation, and possibly grading work, may be performed prior to placing 
foundation materials for new abutments. Structural excavation work is anticipated to be conducted 
utilizing hand tools and possibly a small backhoe or excavator.  Before excavating, the contractor 
will submit and follow an accepted Temporary Erosion and Sediment Control (TESC) plan based 
on BMPs (Section 11) or similar, as required by permits.  

1.3 PROPOSED ACTION DETAILS BY LOCATION 

The program will take place at seven locations at four State Parks (Figure 1). Project details are 
outlined below. 
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   Figure 1. Vicinity map of projects and State Parks included in the program. 
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1.3.1 Stuart Island Marine State Park 

1.3.1.1 Reid Harbor Moorage Facility Replacement Project 

The proposed work at Reid Harbor consists of work below and above OHW/HTL (elevation for 
both OHW and HTL = +9.25 feet MLLW), and Mean Higher High Water (MHHW; +7.86 feet 
MLLW) for the purpose of replacing the existing timber moorage facility that has long since 
reached the end of its useful life at Reid Harbor in the Stuart Island Marine State Park (Project 
Site) in Washington State. The replacement structures will be realigned in order to make the 
facilities more accessible for visitors while minimizing environmental impacts. A summary of 
work elements and quantities can be found below. 

There are four components to the project: 1) replacement of the existing moorage facility (pile, 
floats, pier, components), 2) removal of one offshore island floating dock, 3) replacement of one 
offshore island floating dock, and 4) replacement of creosote dolphins with galvanized steel pile 
at the existing pumpout. The project includes the following in-/over-water work elements: 

Demolition: 

 Eighteen (18) 14-inch diameter creosote-treated timber pile at the moorage facility 
 Twelve (12) 14-inch diameter creosote-treated timber pile at the offshore island floating 

docks 
 Six (6) creosote-treated timber pile at the existing pumpout 
 One (1) timber fixed pier walkway 
 One (1) aluminum gangway 
 Four (4) timber floats at the moorage facility 
 Dinghy Floats 
 Two (2) timber offshore island floating docks 
 One (1) timber staircase 

Installation: 

 Fifteen (15) 16-inch diameter galvanized steel pipe pile and associated substructures for 
the moorage facility 

 Three (3) 16-inch diameter galvanized steel pipe pile for the new island float 
 Two (2) 16-inch diameter galvanized steel pipe pile for the existing pumpout 
 Two (2) 6’ x 88’ aluminum walkways 
 Two (2) 12’ x 12’ aluminum platfoRMS 
 One (1) 6’ x 80’ aluminum gangway 
 Five (5) 12’ x 32’ galvanized steel framed moorage floats 
 Three (3) 6’ x 24’ steel framed dinghy floats 
 Two (2) 12’ x 32’ and two (2) 12’ x 24’-1 1/2-inch galvanized steel framed floating 

docks to make one (1) offshore island of floating docks 
 One (1) 8’ x 8’ concrete abutment 

1.3.1.2 Prevost Harbor Moorage Facility Replacement Project 

The proposed project at Prevost Harbor consists of conducting work below and above the OHW 
HTL (elevation for both OHW and HTL = +9.25 feet MLLW), and MHHW (+7.86 feet MLLW) 
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for the purpose of replacing the existing timber moorage facility at Prevost Harbor in the Stuart 
Island Marine State Park (Project Site) in Washington State. The replacement structures will be 
realigned in order to make the facilities more accessible for visitors, while minimizing 
environmental impacts. A summary of work elements and quantities can be found below. 

This project consists of a single component: 1) replacement of the existing moorage facility (pile, 
floats, pier, components). The project includes the following in-/over-water work elements: 

Demolition: 

 Thirty (30) 12-16-inch diameter creosote-treated timber pile at the moorage facility 
 One (1) timber fixed pier walkway 
 One (1) 4’ wide aluminum gangway 
 Five (5) 12’ wide timber floats 
 One (1) timber staircase 

Installation: 

 Fifteen (15) 16-inch diameter galvanized steel pipe pile and associated substructures for 
the moorage facility, 

 Two (2) 12’ wide aluminum platfoRMS 
 Two (2) 6’ wide aluminum walkways 
 One (1) 6’ wide aluminum gangway 
 Five (5) 12’ wide galvanized steel floats 
 One (1) 8’ concrete abutment 

1.3.2 Sucia Island Marine State Park 

1.3.2.1 Fossil Bay Moorage Facility Replacement Project 

The proposed project at Fossil Bay consists of conducting work below and above the OHW and 
HTL (elevation for both OHW and HTL = +8.72 feet MLLW), and MHHW (+7.62 feet MLLW) 
for the purpose of replacing the existing timber pier in Fossil Bay at Sucia Island Marine State 
Park (Project Site) in Washington State. The replacement structures will be realigned in order to 
make the facilities more accessible for visitors, while minimizing environmental impacts. A 
summary of work elements and quantities can be found below. 

This project consists of a single component: 1) replacement of the existing moorage facility (pile, 
floats, pier, components). The project includes the following in-/over-water work elements: 

Demolition: 

 Sixteen (16) 12-16-inch diameter creosote-treated timber pile at the moorage facility 
 One (1) timber fixed pier walkway 
 One (1) aluminum gangway 
 Six (6) 12’ wide timber floats 
 Two (2) timber staircases 

Proposed installation (Note: these components are still in the initial stages of design and may be 
subject to change): 

 Thirteen (13) 16-inch diameter galvanized steel pipe pile for the moorage facility,  
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 One (1) aluminum platform 
 One (1) 6’ x 70’ aluminum walkway 
 One (1) 6’ x 80’ wide aluminum gangway 
 Six (6) 12’ x 32’ galvanized steel floats 
 One (1) 8’ x 8’ concrete abutment 

1.3.3 Olga State Park 

1.3.3.1 Olga Dock Replacement Project 

The proposed project at Olga State Park consists of conducting work below and above the OHW 
and HTL (elevation not yet determined), and MHHW (+7.89 feet MLLW) for the purpose of 
replacing the existing timber moorage facility at Olga State Park located on Orcas Island (Project 
Site) in Washington State. The replacement structures will be realigned in order to make the 
facilities more accessible for visitors, while minimizing environmental impacts. A summary of 
work elements and quantities can be found below. 

There is one main component to this project: 1) replacement of the existing moorage facility (pile, 
floats, pier, components). The project includes the following in-/over-water work elements. Please 
note, this project is in the early design phase, so demolition components were measured in Google 
Earth and installation components are best conservative estimates: 

Demolition: 

 Twenty-six (26) 12-16-inch diameter creosote-treated timber pile at the moorage facility 
 Fourteen (14) 16-inch creosote treated timber pile within the intertidal zone but not 

structurally connected to the existing pier 
 One (1) 270’ x 6’ timber fixed pier walkway 
 One (1) 30’ x 4’ wide aluminum gangway 
 One (1) 100’ x 12’ wide timber float (assuming creosote decking) 

Installation: 
 Twenty (20) 16-inch diameter galvanized steel pipe pile and associated substructures for 

the moorage facility, 
 One (1) 240’ x 6’ aluminum fixed pier walkway  
 One (1) 80’ x 6’ wide aluminum gangway 
 One (1) 100’ x 12’ galvanized steel floats 

1.3.4 Deception Pass State Park 

1.3.4.1 Bowman Bay Pier Removal Project 

The proposed project at Bowman Bay consists of conducting in- and over-water work below and 
above the OHW and HTL (elevation for OHW = +10.00 feet MLLW, and HTL = +9.07 feet 
MLLW), and MHHW (+7.72 feet MLLW) for the purpose of removing the existing moorage 
facility in Bowman Bay at Deception Pass State Park. The existing facility has reached the end of 
its useful life and is structurally failing; thus, State Parks proposes to remove the existing pier and 
dock facility and creosote-treated timber pile. 
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The project includes the following in-/over-water work elements: 

Demolition: 

 One hundred and fifty-one (151) 12-inch diameter creosote-treated timber pile and 
associated footing at the moorage facility 

 Two (2) 12-inch diameter steel pile at the moorage facility 
 One (1) 6,400 SF timber fixed pier walkway  
 One (1) 37’ x 4’ aluminum gangway 
 One (1) 12’ x 32’ timber float 

1.3.4.2 Rosario Pier Removal Project 

The proposed project at Rosario Pier consists of conducting work below and above the OHW and 
HTL (elevation for OHW = +10.00 feet MLLW, and HTL = +9.07 feet MLLW), and  MHHW  
(+7.72 feet MLLW) for the purpose of removing the existing timber moorage facility at Rosario 
Beach in the Deception Pass State Park (Project Site) in Washington State. A summary of work 
elements and quantities can be found below. 

There is a single main component to the project: 1) removal of the existing moorage facility (pile, 
floats, pier, components). The project includes the following in-/over-water work elements. Please 
note, this project is in the early design phase, so demolition components were measured in Google 
Earth and are best estimates: 

Demolition: 

 Fourteen (14) 12-16-inch creosote-treated timber pile at the moorage facility 
 One (1) 125’ x 6’ timber fixed pier walkway  
 One (1) 30 x 4’ aluminum gangway 
 One (1) 65’ x 12’ timber float 

1.4 SOUND SOURCE LEVELS 

Ambient underwater and airborne noise levels may be temporarily increased due to in-water pile 
driving necessary for this project. Underwater and airborne noise may affect marine mammals in 
a multitude of ways (discussed in Section 0). To understand if a source noise may affect a species, 
it is first necessary to understand the properties of the noise source and the acoustic environment, 
and then how those properties may affect each marine mammal, both on a behavioral and 
physiological level. Considering these points, underwater noise volumes and species threshold 
data are described and analyzed below using best available science. 

1.4.1 Description of Noise Sources 

Noise can be defined as a pressure wave that decreases in intensity over distance from the source. 
The decrease in intensity can be described as attenuation, which is a reduction in decibel (dB) level 
for the doubling of distance from the noise source. Noise will propagate or attenuate at different 
rates, depending on the factors of the noise source when emitted. In addition, the surface over 
which the noise travels (e.g., soft sediment versus rock) can affect how a noise may travel or 
attenuate. Often, natural factors, such as topography, vegetation, or temperature may even impede 
a noise pressure wave and contribute to noise reduction. Noise behaves similarly underwater as it 
does in air; however, water currents and temperature are known to affect noise propagation by 
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bending of the sound waves. For example, water currents bend noise waves upward into a forceful 
current and downward as the sound wave reaches downstream. Noise waves are observed to bend 
towards cold, dense water. 

Underwater sound levels are a composite of multiple sources, including physical noise, biological 
noise, and anthropogenic noise. Physical noise includes sounds such as waves or rain at the water’s 
surface, ice, and atmospheric noise. Biological noise includes sounds produced by marine 
mammals, fish, and invertebrates, such as sound from snapping shrimp or a dolphin’s 
communication clicks. Ambient marine sound is typically comprised of physical and biological 
background noises. Anthropogenic noise can come from a variety of man-made sources, such as 
ship engines, commercial sonar devices, and construction noise. 

Pile driving, a necessary component of dock and pier construction and maintenance, is one source 
of anthropogenic construction noise. Underwater noise from pile driving, while dependent on the 
type of pile (e.g., wood, steel, or concrete), size of pile (diameter), design of pile (e.g., single- or 
double-walled), and method of installation (e.g., impact hammer, vibratory hammer, or rock drill), 
can reach peak sound levels up to 210 dB measured at 10 meters (m) from the pile (WSDOT 2020).  

In-water construction activities associated with the proposed projects include pile driving that are 
likely to use impact hammers, vibratory hammers, and rock drilling. The sounds produced by these 
activities fall into two sound types: impulsive and continuous (defined below). Impact hammer 
pile driving produces impulsive sounds, while vibratory hammer pile driving or rock drilling 
produces continuous sounds. The distinction between these two general sound types is important 
because they have differing potential to cause physical effects, particularly with regard to hearing 
(Ward, 1997). Properties of these types of sound are discussed below. 

1.4.1.1 Impulsive Sound 

Impulsive sounds are brief, broadband, atonal pulses that can either be a single pulse or repeated 
(Harris 1998; Southall et al. 2007). Typically, with pile driving for example, these noise pulses 
have a short duration and may occur in a broad range of frequencies, depending on the type and 
diameter of pile. The sound wave from an impulsive noise source can be characterized by a rapid 
pressure rise time within the first few milliseconds, and is followed by rapid fluctuation. Impulsive 
sound is commonly measured by maximum dB level (Lmax). Impact hammer pile driving produces 
impulsive noise with higher peak amplitude than the continuous noise produced by vibratory 
hammer pile driving. It is thought that impulsive noise has capacity to harm underwater species 
due to its rapid rise in pressure wave motion. 

1.4.1.2 Continuous Sound 

Sound from vibratory hammer and rock drill operations is continuous in nature, as opposed to 
impact hammer pile proofing which results in a pulsed sound. Continuous noise, in this case, will 
originate from vibratory hammer pile installation or pile removal and rock drilling, and typically 
occurs at lower intensity but for a longer duration of time. This type of noise is commonly 
measured using the equivalent continuous sound level (Leq) over a period of time, rather than the 
maximum dB level. Additionally, continuous noise typically spreads outward in a cylindrical 
shape from its source. 

While environmental effects of the impulsive noise produced by impact hammer pile driving have 
been well-documented, the effects of continuous lower-amplitude noise produced by vibratory 
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hammers have not (ICF International and Illingworth and Rodkin, Inc. 2020; WSDOT 2020; 
Hastings 2010). Although vibratory hammers generate lower peak sound levels than impact 
hammers, installing a pile by vibratory hammer methods can still generate substantial acoustic 
energy as this method requires more time than impact hammer driving and operates continuously 
(ICF International and Illingworth and Rodkin, Inc. 2020). However, to achieve full structural 
embedment, often impact hammer “proofing” following full vibratory hammer installation is 
required. At present, however, vibratory hammers are a preferred pile driving method on the basis 
that they produce lower peak sound pressures, have shorter rise time, and are consequently 
assumed to have less impact on fish (ICF International and Illingworth and Rodkin, Inc. 2020; 
WSDOT 2020). This assumption is supported by the fact that there are no indications, anecdotal 
or otherwise, that vibratory hammers have caused injury or mortality in fish. Despite this, vibratory 
hammers have increasingly come into question because of their potential cumulative effects on 
marine mammals,  which  have a different auditory range and are thus susceptible to underwater 
noise in a different bandwidth. 

1.4.1.3 Airborne Sound 

Noise is transmitted above ground through air waves, where it reaches the ear of the receiving 
subject. Similar to underwater noise, natural factors including topography, air temperature and 
vegetation affect how in-air sounds travel over distances. The substrate may also affect how the 
sound waves are carried over distances. “Hard sites” exist where noise from its source travels over 
a generally hard, flat surface, such as concrete, water, or compacted soil. “Soft sites” exist when 
there is enough ground cover or unconsolidated earth or soil to absorb noise energy as it travels 
from its source to the receptor. 

1.4.2 Measurement of Noise 

In order to determine potential effects of sound on marine mammals, regulators use benchmarks 
of sound pressure levels (SPLs) and sound exposure levels (SELs). The sound pressure level (SPL) 
is a way to characterize the amplitude of sound and is typically measured as the root-mean-square 
(dBRMS) pressure, the peak pressure (dBpeak), or the peak-to-peak pressure of the sound wave. RMS 
values are commonly reported as the sound pressure across 90% of the energy of the strike 
(RMS90%). Peak pressure or peak-to-peak pressure are the two ways to best measure the potential 
for injurious levels of impulsive noise, and root-mean-square is typically used for measuring 
behavioral-disturbance levels of impulsive noise and all continuous noise.  

The SEL is a measure of acoustic energy that accounts for the received level of sound and also the 
duration of exposure. This is a commonly used metric because it allows for sounds of different 
levels and durations to be compared to one another, which is useful when analyzing exposure 
effects. The SEL can be computed for a single pulse or series of pulses, for example during pile 
driving actions, and will be noted as single-strike SEL (SELss) or cumulative sound SEL (SELcum). 
When measuring sound using SELcum, the number of pulses and duration of energy must be 
specified. 

Sound pressure in water is referenced to a pressure of 1 microPascal (denoted as “re 1 μPa”). In 
this document, all peak and root-mean-square pressures are referenced at 1 μPa. SEL are 
referenced at 1 μPa*sec to account for the temporal component of the measurement. For readability 
purposes, the pressure references are not repeated throughout the text. 
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In-air noise may be measured on a weighted scale that accounts for how human ears perceive 
sound (A-weighted scale; dBA) or on an unweighted scale. Equivalent sound level (LAeq) is a 
datum that averages received sound energy waves over time into one data point. RMS values for 
Lmax (dBA) and unweighted LAeq (dB) are used in modeling for in-air noise impacts to pinnipeds. 
Sound pressure in air is referenced to a pressure of 20 microPascal (“re 20 μPa”). 

1.4.3 Pile Driving Noise Data 

Underwater noise levels for pile removal and installation activities have been measured for various 
projects as work is conducted. Corresponding data such as pile size (diameter) and material, 
hammer type, water depth, location, and hydrophone distance from the source of the noise are also 
recorded. These data are available for use in underwater noise modeling to determine the size of 
the zone of influence (ZOI) for future projects. Not all sizes of pile are represented for each type 
of removal/installation method; thus, in some cases, the closest pile size is used as a proxy for 
actual pile size to be removed/installed during the proposed project. When more than one data 
point are available for a specific size and type of pile, project location (substrate type) and water 
depth are considered. Pile removal and driving data used in analyses in this application are 
presented in Table 1 for underwater noise and Table 2 for in-air noise.  

1.4.3.1 Vibratory Removal of Timber Pile 

The underwater noise volume used to calculate the ZOIs for extraction of timber piles was 153 
dBRMS at 10 m; the ZOI radius using this volume is 1,585 m. These values were based on five (5) 
measured project volume averages as recommended by NOAA (C. Hotchkin, pers. comm., 
September 17, 2025). 

1.4.3.2 Vibratory Installation of Steel Pile – 16-inch and 18-inch 

The underwater noise volume used for calculating the ZOIs for installation of 16- and 18-inch steel 
pile was 162 dBRMS. State Parks is proposing to install 16- and 18-inch steel pile. To be 
conservative, State Parks used underwater noise data used for installation of 24-inch steel pile, 
recorded at the Friday Harbor Ferry Terminal in Friday Harbor, San Juan Island (WSDOT 2020). 
All projects that include pile installation will be conducted within the San Juan Islands; thus, we 
used a project with similar oceanographic and geologic conditions as a proxy.  

1.4.3.3 Rock Drilling – 16-inch and 18-inch 

The underwater noise volume used for calculating the ZOIs for rock drilling was 183 dBRMS (max). 
While the “typical” volume is readily used for this analysis, that volume is only applicable to rock 
socket drilling. Because the method of rock drilling will not be determined until the project goes 
to bid, either rock socket drilling or down-the-hole (DTH) drilling may be used. Thus, the “max” 
volume was used to determine the ZOI for this installation method. This will provide coverage for 
either rock socket drilling or DTH drilling. 

1.4.3.4 Impact Installation – 16-inch and 18-inch 

The underwater noise volumes used for calculating the ZOIs for impact installation of 16- and 
18-inch steel pile were 166 dBSEL and 195 dBpeak, as reported for the Wahkiakum Ferry Terminal 
project (Laughlin 2006 in WSDOT 2020). This project reported attenuated values, and thus no 
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additional attenuation is applied. A bubble curtain will be used for attenuation during all impact 
installation occurring as part of this program. 

Table 1. Underwater noise source levels (dB) for pile removal and installation activities. 

Pile Driving 
Method 

Pile Diameter 
(In) Distance 

(m)1 
Peak RMS90% SELSS Location 

Actual Proxy  

Continuous 

Vibratory 
Hammer 
Removal 

12-16 N/A 10 N/A 153 N/A 
Based on five (5) measured 
project averages2 

Vibratory 
Hammer 
Installation 

12 12 10 N/A 155 N/A Sausalito Dock, CA3 

16, 18 24 10 N/A 162 N/A Friday Harbor Terminal, WA4 

Rock Drilling 
(max) 

16, 18 18 1 N/A 183 N/A Santa Rosa Island, CA5 

Impulsive 

Impact 
Hammer 
Installation 

16, 18 18 12 195 169 166 
Wahkiakum Ferry Terminal, 
WA7 

Notes/Sources: 
1. Hydrophone distance from the source 
2. C. Hotchkin, NOAA OPR, pers. comm., September 17, 2025 
3. CalTrans 2015 
4. Laughlin 2010a 
5. Dazey et al. 2012 
6. CalTrans 2020; attenuated with wood blocks 
7. Laughlin 2006; attenuated with plastic lined pile caps 

Table 2. In-air noise source levels for pile installation activities. 

Pile Driving 
Method 

Pile Diameter 
(In) Distance 

(m)1 

Unweighted 
LAeq 

(dB) 

A-Weighted 
LAeq 

(dB) 

LMAX 

(dBA) 
Location 

Actual Proxy  

Continuous 

Vibratory 
Hammer 
Installation 

12, 16, 
18 

18 15.25 88 Not reported 94 
Wahkiakum Ferry 
Terminal, WA1 

Rock 
Drilling 
(max) 

16, 18 18 15.25 88 Not reported 94 
Wahkiakum Ferry 
Terminal, WA1 

Impulsive 

Impact 
Hammer 
Installation 

16, 18 24 15.24 Not reported 78 106 Portage Bay, WA2 

Notes/Sources: 
1. Laughlin 2006; attenuated with plastic lined pile caps 
2. Illingworth and Rodkin 2010 
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1.5 ACOUSTIC THRESHOLDS 

1.5.1 Acoustic Communication in Marine Mammals 

Acoustic sound is crucial for marine mammal survival; cetaceans and pinnipeds alike use acoustics 
to socialize, find prey, and avoid predators (National Research Council, 2005). Marine mammals 
may specifically use sound to communicate, forage, and perceive their environment using a series 
of clicks, vocalizations, or echolocation. Data on the acoustic frequency of vocalizations of marine 
mammals is vital to determine how and when the mammals may be affected by human actions, 
such as auditory masking from underwater anthropogenic noise. Limited data are available; data 
are dependent on if animals have been captive, live, or abundant. Hearing frequency studies have 
been conducted on a handful of marine mammal species but gaps in data still remain; for example, 
no studies have been conducted on baleen whales (mysticetes) or Steller sea lions. Where gaps in 
hearing data for species exist, the best available data for other species may be used to create 
estimates for hearing ranges of such species. However, even if studies have been completed on 
certain species, testing usually occurs on a few individuals, so interspecies variation amongst a 
species or hearing group may not be represented fully. In many cases, testing has been done on 
dead animals to understand their hearing mechanisms and thresholds. 

Significant physiological differences occur between taxa of marine mammals in their respective 
hearing mechanisms: 

 Cetaceans do not have external pinnae (no outer “true” ear). In both mysticetes and 
odontocetes (toothed whales), the ear canals do not attach to the ear drum; thus, their ear 
canals are thought to be non-functional, as they are also plugged with wax caps. Sound is 
received by odontocetes via an area within their lower jaw of combined fat and thin bone 
(pan bone) that conducts sound to the middle ear. This connects to the inner ear bone, 
located within a cavity outside of the skull. The inner ear of odontocetes is then connected 
to the skull via ligaments. Comparatively, less is known of the middle ear mechanism for 
mysticetes, but the inner ear is connected to the skull via bone connection, as opposed to 
ligaments. The inner ear of cetaceans functions similarly to that of terrestrial mammals, 
with a few specific variations. For example, the number of auditory ganglion cells, size of 
the auditory nerve, and the size of the basilar membrane differ most from terrestrial 
mammals. Both mysticetes and odontocetes have a higher amount of ganglion hearing cells 
than terrestrial mammals, including humans, which suggests that they are capable of much 
more complex auditory processing. Further, the thickness and stiffness of cetacean basilar 
membrane may determine the specific auditory frequency range that they perceive and 
vocalize sounds. For example, mysticetes have a broad, thin, elastic basilar membrane and 
have low-frequency hearing range. On the other hand, odontocetes have stiff bones in their 
cochlea and a wide basilar membrane, allowing them to hear in higher frequency ranges 
(high-frequency and very high-frequency cetaceans). 

 Amphibious marine mammals include pinnipeds, broken into two groups: otariid pinnipeds 
(eared seals and sea lions) and phocid pinnipeds (earless seals). Both types can perceive 
auditory signals above and below the water surface. Otariids have outer ear features and 
produce a wide frequency of sounds but perceive a narrower frequency of sounds 
underwater when compared to phocids. This type of pinniped has similar hearing 
mechanisms to bears. Phocids, on the other hand, have developed unique morphological 
adaptations including an inflated auditory bulla, enlarged tympanic membrane and 

WA State Parks & Recreation Commission 14  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



 
 

 
 

 
  

 
 

enlarged middle ear ossicles. These specific adaptations allow them to expand their 
frequency range much wider than otariids, to that which rivals fully aquatic marine 
mammals. 

Marine mammals of different taxa are sensitive to sound in different frequencies, due to their 
physiological differences in hearing mechanisms described above. Southall (2007) divided marine 
mammals into functional hearing groups, including low frequency cetaceans (baleen whales), 
medium frequency cetaceans (dolphins, toothed whales, beaked whales, bottlenose whales), and 
high frequency cetaceans (true porpoises, river dolphins), phocid pinnipeds (true seals), and otariid 
pinnipeds (sea lions). NMFS (2024) updated these groups and hearing ranges (hertz [Hz] and 
kilohertz [kHz]) as presented in Table 3. 
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Table 3. Hearing range of each hearing group of marine mammals. 

Hearing Group Species Generalized Hearing Range1 

Cetaceans 

Low-frequency (LF) cetaceans 
Fin whale 
Minke whale 
Gray whale 

7 Hz to 36 kHz 
7 Hz to 35 kHz 

High-frequency (HF) cetaceans 

Killer whale  

Short-beaked common dolphin 
Bottlenose dolphin 
Pacific white-sided dolphin 

150 Hz to 160 kHz 

Very High-frequency (VHF) 
cetaceans 

Dall’s porpoise 
Harbor porpoise 

200 Hz to 165 kHz

 275 Hz to 160 kHz 

Pinnipeds 

Otariid pinnipeds in water (OW) 
Steller sea lion 
California sea lion 

60 Hz to 68 kHz 
60 Hz to 39 kHz 

In-Air: 42 Hz to 52 kHz 

Phocid pinnipeds in water (PW) 
Northern elephant seal 
Harbor seal 

40 Hz to 90 kHz 

50 Hz to 86 kHz 
In-Air: 90 Hz to 40 kHz 

Notes: 
1. In‐water hearing range data from NMFS (2024). Hearing range reported for entire group, although each species has 
a more specialized range. 

1.5.2 Auditory Masking 

Auditory masking occurs when the perception of a sound is altered or compromised by the 
presence of another sound. This phenomenon can occur when natural or anthropogenic sounds 
occur at a similar time and of the same or similar frequency range as the signal sound. The signal 
sound, in this case, would be the sounds produced by marine mammals in their typical aquatic 
environments. Each signal sound has a “critical bandwidth,” which is a specific frequency range 
in which that sound can be detected by another animal. Auditory masking can occur when noise is 
produced within that same critical bandwidth of frequencies and exceeds that range. This can result 
in, for example, an anthropogenic noise source of a certain frequency, masking sounds that marine 
mammals use to communicate with each other (of that same frequency) and resulting in that marine 
mammal being unable to detect or process signal sounds from each other. As that noise within the 
critical bandwidth increases, it will show an increased level of interference with the detection of 
that signal. Conversely, noise that occurs outside of a signal’s critical bandwidth may have little 
to no effect on the detection of that signal (Wartzok et al., 2004). Thus, auditory masking, in the 
context of this project, is most likely to occur when anthropogenic noise occurs within the same 
frequency in which a marine mammal species produces sounds.  

There are additional factors that can influence the effects of auditory masking. The temporal 
structure of the noise itself and the environmental context in which the signal sound are factors 
that influence the level of auditory masking that can occur. In the context of this project, continuous 
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and intermittent noise are the temporal types of noise that will occur, and each has a different effect 
in auditory masking. Continuous noise is more likely than intermittent noise to mask signal sounds 
of the same amplitude because intermittent noise gas gaps that allow the signal sound to be heard 
or detected (Brumm & Slabbekoorn, 2005). On the other hand, the behavior function of a signal 
call, in this case a vocalization made by an animal, and the time of the signaling can both influence 
the call source level, will directly affect the chances of a signal being masked or not (Nemeth & 
Brumm, 2010). When anthropogenic noise masks signal sounds in the form of marine mammal 
vocalizations, this has the potential to cause behavioral changes in these animals, especially when 
the vocalization is crucial for interspecies communication, echolocation, or prey/predator 
identification. 

Noise frequency and amplitude both contribute to the potential for acoustic masking in terms of 
marine mammal vocalizations. Noise from pile driving activities typically occurs within a 
frequency range of 10 Hz to 1.5 kHz, which is likely to overlap with the frequencies of 
vocalizations produced by species that may occur in or near the project area. Amplitude of noise 
from pile removal methods is variable and may exceed that of marine mammal vocalizations 
within an unknown range of each incident pile. Depending on the animal's location and 
vocalization amplitude level, this range may vary over time, but the short-term duration and limited 
areas affected make it very unlikely that marine mammal survival would be affected by pile 
installation or removal activities. Any masking event that could rise to Level B harassment under 
the MMPA would occur concurrently within the zones of behavioral harassment already estimated 
for pile removal activities, and which have already been accounted for in this exposure analysis. 
Please refer to Section 1.6 for discussion of ensonified areas associated with pile driving and 
Section 6 for discussion of marine mammal Level B take estimates. 

1.5.3 Sound Exposure Criteria and Thresholds 

NMFS has defined levels of harassment for marine mammals under the MMPA. Level A 
harassment is defined as, “Any act of pursuit, torment, or annoyance which has the potential to 
injure a marine mammal or marine mammal stock in the wild.” Level B harassment is defined as, 
“Any act of pursuit, torment, or annoyance which has the potential to disturb a marine mammal or 
marine mammal stock in the wild by causing disruption of behavioral patterns, including but not 
limited to migration, breathing, nursing, breeding, feeding, or sheltering.”  

In addition to negative effects of auditory masking, described above, physiological effects may be 
found in marine mammals who are exposed to chronic or high levels of noise. Tissue damage can 
occur within the animal’s auditory system; this can manifest physically as temporary threshold 
shift (TTS) or auditory injury (AUD INJ). This shift occurs when the exposure sound level is so 
high or continuous that the cochlear cilia cells within the auditory system begin to fatigue and dulls 
hearing sensitivity in the affected mammal. This shift can be permanent or temporary, as 
mentioned above. When the tissue damage is temporary, the cochlear cilia return to their regular 
shape and the animal regains their normal hearing sensitivity level (Au and Hastings 2008). 
Permanent damage occurs when the noise exposure level is so high  that the cochlear cilia are  
permanently damaged and hearing sensitivity cannot return to normal levels  with time. Further  
exposure may result in other physiological damage, such as hemorrhaging around the brain and 
ear bones (NMFS 2005b). 
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1.5.3.1 Underwater Noise 

NMFS currently uses underwater sound exposure thresholds for various noise levels to determine 
when an activity could result in impacts to a marine mammal and whether these impacts would be 
defined as Level A (injury) or Level B (disturbance including behavioral and TTS) harassment 
(NMFS 2005). NMFS (2024) has developed acoustic threshold levels for determining the onset of 
AUD INJ in marine mammals in response to underwater impulsive and non‐impulsive 
(continuous) noise sources. The criteria use cumulative SEL metrics (dB SELCUM) and peak 
pressure (dB PEAK) rather than the previously used dB RMS metric. 

NMFS defines Level A harassment under the MMPA beginning at the onset of AUD INJ, which 
is a form of auditory injury. The volume at which AUD INJ may occur varies by species/hearing 
group (Table 4). Level B harassment, defined as behavioral disturbance or TTS, occurs when 
marine mammals are exposed to impulsive underwater noise >160 dB RMS re 1 μPa (e.g., impact 
hammer pile driving) or to non‐impulsive underwater noise >120 dB RMS re 1 μPa (e.g., vibratory 
hammer pile driving and rock drilling; NMFS 2005). All forms of harassment, either auditory 
injury or behavioral disturbance, result in “incidental take” under these statutes. 

1.5.3.2 In-Air Noise 

In-air noise thresholds have not been established for cetaceans due to their habitats being solely 
aquatic. Their above water exposure is brief and is limited to breaching and porpoising, compared 
to pinnipeds who spend much of their time hauled out on land. NMFS uses generic sound exposure 
thresholds to determine when an activity in the ocean that produces airborne sound might result in 
behavioral impacts to a marine mammal (70 FR 1871). 

Noise from airborne construction sources dampen at the water surface and do not transfer 
effectively underwater; thus, airborne noises will have little to no impact on cetaceans (Richardson 
et al., 1995). Airborne noise has the potential to disturb hauled‐out pinnipeds near the project 
locations. 

The AUD INJ onset criteria for in-air noise was reported for pinnipeds in NMFS 2024 (Table 4). 
Received in-air noise levels resulting in AUD INJ for pinnipeds are considerably higher than any 
expected as a result of the pile installation and removal activities proposed to occur as part of this 
Program (Table 2). As a result, no Level A take is expected for pinnipeds as a result of in-air noise. 

NMFS has identified behavioral harassment thresholds for airborne noise generated by pile driving 
for pinnipeds regulated under the MMPA: the Level B behavioral harassment threshold for harbor 
seals is 90 dB RMS re 20 μPa (unweighted) and for all other pinnipeds is 100 dB RMS re 20 μPa 
(unweighted). 
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Table 4. Marine mammal injury and behavioral disturbance thresholds for impact hammer and vibratory hammer pile driving. 

Functional 
Hearing 
Group 

Underwater In-Air 

Impact Hammer Pile Driving 

(Impulsive Sound) 

Vibratory Hammer Pile 
Driving 

(Continuous Noise) 

Impact Hammer Pile Driving 

(Impulsive Sound) 

Vibratory Hammer Pile 
Driving 

(Continuous Noise) 

AUD INJ 
Behav 
Dist 

AUD INJ Behav Dist AUD INJ Behav Dist AUD INJ Behav Dist 

dBPEAK 
dB 

SELCUM 
dBRMS 

dB 
SELCUM 

dBRMS dBPEAK 
dB 

SELCUM 
dBRMS dB SELCUM dBRMS 

LF 
Cetaceans 

222 219 183 160 
197 
199 

120 N/A N/A N/A N/A N/A 

HF 
Cetaceans 

230 
193 

185 
160 

201 

198 
120 N/A N/A N/A N/A N/A 

VHF 
Cetaceans 

202 
159 
155 

160 
181 
173 

120 N/A N/A N/A N/A N/A 

Otariid 
Pinnipeds 

230 
232 

185 
203 

160 
199 
219 

120 177 163 100 dB 177 100 dB 

Phocid 
Pinnipeds 

223 

218 

183 

185 
160 

195 

201 
120 162 140 

Harbor seals: 
90 dB 

All other: 
100 dB 

154 

Harbor seals: 
90 dB 

All other: 
100 dB 

Note: AUD INJ = auditory injury; Behav Dist = Behavioral Disturbance; dB = decibel; RMS = root mean square; SEL CUM = cumulative sound exposure level over 
24 hours.  
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1.6 ENSONIFIED AREAS 

Underwater sound has the potential to cause behavioral disturbance, injury, or death to aquatic 
species. The Services have defined standard noise thresholds at which listed species may 
experience behavioral disturbance and injury/harm (Table 4). These thresholds are evaluated 
against noise levels for Project actions, with consideration for the nature of the sound: impulsive 
(e.g., impact hammer pile driving) or continuous (e.g., vibratory hammer pile driving). Sound at 
or above that threshold value is evaluated on a site-, project-, and species-specific basis to 
determine whether Project actions are likely to adversely affect individuals experiencing that 
sound. 

Injury threshold values typically apply to impulsive sound, and result in sound- or pressure-related 
injuries, such as barotraumas. These injuries, as well as behavioral disturbance, result from the 
rapid rise time of the impact sound, which is not present with continuous sound. Vibratory hammer 
pile driving can cause injury and behavioral disturbance to marine mammals. To determine the 
distances at which injury or behavioral disturbance may occur, models considering known metrics 
are used. Sound modeling for this program is described below. 

1.6.1 Methods of Calculation 

Underwater sound propagation is dependent on many factors including bathymetry, substrate, and 
salinity (ICF International and Illingworth and Rodkin Inc. 2020; WSDOT 2020). Due to the 
complex nature of the interaction between these factors and others, the development of site-
specific models that accurately predict sound propagation is impractical. Estimates of sound 
propagation rely on empirical data gathered as part of past projects and simplified exponential 
decay spreading models in an attempt to estimate the effects of projects. This spreading model 
equation has three commonly used variants: the Spherical Spreading Model, the Practical 
Spreading Loss Model, and the Cylindrical Spreading Model. These models differ primarily in 
how they estimate how rapidly sound attenuates in water. For underwater noise, the Practical 
Spreading Loss Model is used for this analysis (4.5 dB reduction in volume per doubling distance 
from the source); for in-air noise, the Spherical Loss Model is used (6 dB reduction per doubling 
distance). For more discussion on the modeling of sound propagation, please see Ewald 2011, rev. 
Grette Associates 2021. 

The Practical Spreading Loss Model is: 

TL = 15*log10 (R1/R2) 

Where: 

TL = the transmission loss in dB (difference between proxy or measured sound level and 
target species threshold level) 

R1 = distance at which noise attenuates to the threshold level 

R2 = range of known noise level (distance from source to recording device; typically 10 
m) 

The distance to where the source sound level drops off to some pre-determined sound level (e.g., 
the background sound level) can be calculated by solving for R1.  

R1 = R2 * (10(TL/15)). 
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Assumptions for this model include: 

 Sound pressure travels in a linear direction (concentrically) away from the source. 

 Sound does not reflect off of or travel through landmasses.  

 For impact hammer driving, sound source data were after-attenuation levels (wood or 
plastic block); no additional attenuation was included.  

NMFS has developed a calculator to assess the potential for injury to marine mammals resulting 
from pile driving using the Practical Spreading Loss Model (NMFS 2022b). The calculator 
determines the distances at which underwater noise may affect marine mammals. For impulsive 
noise (impact hammer pile driving), injury may be caused by a single burst of the impulse or by 
repetitive impulsive sounds which can cumulatively cause AUD INJ. For continuous noise 
(vibratory hammer pile driving and rock drilling), injury may be caused by prolonged exposure at 
close distances. The calculator also determines distances at which marine mammals may 
demonstrate behavioral disturbance (Level B take zone: impact hammer driving = 160 dB for all 
marine mammals; vibratory hammer driving and rock drilling = 120 dB for all marine mammals).  

Two metrics are considered for the analysis: dBSEL and dBRMS. The former is the metric used to 
calculate the AUD INJ zone for impulsive sound, and the latter is used for calculating the 
behavioral disturbance zone for impulsive sound and both injury and behavioral disturbance zones 
for continuous noise. 

For Level A take distances for impulsive noise, the calculator output includes the distance at which 
AUD INJ may occur if the animal were exposed to only a single strike of the sound (SELSS) and 
the distance at which AUD INJ may occur if exposed to the sound over a 24-hour period (SELCUM). 
The latter metric considers the temporal component of pile driving and, for the projects in this 
program, returned a more conservative result. For all Level A take analyses for impact hammer 
driving, thresholds returned for SELCUM were used. 

Additionally, the calculator provides distances within which behavioral effects may occur. Each 
of these potential effects are analyzed below. The calculators for each species are presented in 
Appendix A. 

No pinniped haulouts are present within the bays of the project locations; however, in the event of 
single-animal or single-instance haulouts, distances to in-air disturbance zones (100 dB for all 
pinnipeds but harbor seals, 90 dB for harbor seals) were calculated using the Spherical Loss Model: 

TL = 20*log10 (R1/R2) 

Where: 

TL = transmission loss in dB (difference between proxy or measured sound level and target 
species threshold level) 

R1 = distance at which noise attenuates to the threshold level 

R2 = range of known noise level (distance from source to recording device; typically 10 
m) 

The distance to where the source sound level drops off to some pre-determined sound level (e.g., 
the background sound level) can be calculated by solving for R1.  

R1 = R2 * (20(TL/15)). 
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Pile driving data and sources of data for each size and type of pile are presented in Table 1. All 
pile to be installed are steel. Vibratory hammer removal data were only acquired for 18-inch steel 
pile. All pile to be removed are smaller than 18 inches and most are timber rather than steel; thus, 
the data for 18-inch steel pile are conservatively used as a proxy for removal of all pile of all 
materials. SEL data are presented only for cumulative exposure, as  these  numbers are a more  
conservative measure than those for single strike.  

1.6.2 Zone of Influence Tables 

Results of pile driving analyses, including radial distances (m) and square kilometers (sq km) for 
each ZOI are presented for each project in Table 5 (underwater noise) and Table 6 (in-air noise). 
If the model resulted in no Level A take radius (i.e., in situations in which pile driving noise is 
quieter than the threshold for Level A take), a 10 m physical interaction Level A take radius has 
been applied. Physical interaction is not expected to occur. Data included in the model are 
presented in Table 1, Table 2, and Table 9. Analyses were conducted using the March 2025 version 
of the 2024 User Spreadsheet Tool (Version 3.1). 
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Table 5. Radial distances to Level A and Level B take thresholds and calculated areas of ZOIs for all locations, installation and removal methods, and 
functional hearing groups for underwater noise. (Struck through text denotes data calculated using pre-2024 guidance.) 

Site/Activity 

Level A Exposure  
Radii (m) 

Level B 
Exposure 

Radius (m) 

Level A Ensonified Area  
(sq km) 

Level B 
Ensonified 

Area 
(sq km) 

LF HF VHF OW PW All LF HF VHF OW PW All 

Reid Harbor 

Vibratory Hammer Removal 
14-inch timber pile1 10 10 10 10 10 1,585 0.00 0.00 0.00 0.00 0.00 0.79 

Vibratory Hammer Installation 
16-inch steel pile 

36 
26 

14 
10 

29 
39 

15 
10 

46 
16 

6,310 0.00 0.00 0.00 0.00 
0.01 
0.00 

1.39 

Impact Hammer Embedment/ 
Proofing 
16-inch steel pile 

191 24 
295 
56 

63 
10 

169 
25 

48 0.06 0.00 
0.15 
0.01 

0.01 
0.05 
0.00 

0.01 

Rock Drilling (max) - Embedment 
16-inch steel pile 

108 
80 

42 
10 

88 
118 

10 
139 
49 

15,849 
0.03 
0.01 

0.01 
0.00 

0.02 
0.03 

0.0 
0.04 
0.01 

2.53 

Prevost Harbor 

Vibratory Hammer Removal 
14-inch timber pile1 10 10 10 10 10 1,585 0.00 0.00 0.00 0.00 0.00 0.89 

Vibratory Hammer Installation 
16-inch steel pile 

36 
26 

14 
10 

29 
39 

15 
10 

46 
16 

6,310 0.00 0.00 0.00 0.00 
0.01 
0.00 

3.79 

Impact Hammer Embedment/ 
Proofing 
16-inch steel pile 

191 24 
295 
56 

63 
10 

169 
25 

48 0.07 0.00 
0.14 
0.01 

0.01 
0.06 
0.00 

0.01 

Rock Drilling (max) – Embedment 
16-inch steel pile 

108 
80 

42 
10 

88 
118 

10 
139 
49 

15,849 
0.03 
0.02 

0.01 
0.00 

0.02 
0.04 

0.00 
0.05 
0.01 

4.85 

Fossil Bay 

Vibratory Hammer Removal 
16-inch timber pile1 10 10 10 10 10 1,585 0.00 0.00 0.00 0.00 0.00 0.71 

Vibratory Hammer Installation 
16-inch steel pile 

36 
26 

14 
10 

29 
39 

15 
10 

46 
16 

6,310 0.00 0.00 0.00 0.00 
0.01 
0.00 

9.58 

WA State Parks & Recreation Commission 23  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



 
 

         

 

  
 

 
 
  

   
 
 

 
 
 

 

  
   

 
 

 
 

 
  

 
 

 
 

 
 

 
 
 

        

  
            

   
  

 
 

 
 

 
 

 
 

 
 

     
 
 

 
  

 
 

 
  

   
 
 

 
 
 

 

  
   

 
 

 
 

 
  

 
 

 
 

 
 

 
 
 

        

  
            

        

  
            

 

 

Site/Activity 

Level A Exposure  
Radii (m) 

Level B 
Exposure 

Radius (m) 

Level A Ensonified Area  
(sq km) 

Level B 
Ensonified 

Area 
(sq km) 

LF HF VHF OW PW All LF HF VHF OW PW All 

Impact Hammer Embedment/ 
Proofing 
16-inch steel pile 

191 24 
295 
56 

63 
10 

169 
25 

48 0.09 0.00 
0.15 
0.01 

0.01 
0.07 
0.00 

0.01 

Rock Drilling (max) - Embedment 
16-inch steel pile 

108 
80 

42 
10 

88 
118 

10 
139 
49 

15,849 
0.03 
0.02 

0.01 
0.00 

0.02 
0.03 

0.00 
0.05 
0.01 

36.38 

Olga 

Vibratory Hammer Removal 
16-inch timber pile1 10 10 10 10 10 1,585 0.00 0.00 0.00 0.00 0.00 2.46 

Vibratory Hammer Installation 
16-inch steel pile 

36 
26 

14 
10 

29 
39 

15 
10 

46 
16 

6,310 0.00 0.00 0.00 0.00 
0.01 
0.00 

21.24 

Impact Hammer Proofing 
16-inch steel pile 

191 24 
295 
56 

63 
10 

169 
25 

48 0.08 0.00 
0.16 
0.01 

0.01 
0.06 
0.00 

0.01 

Rock Drilling (max) - Embedment 
16-inch steel pile 

108 
80 

42 
10 

88 
118 

10 
139 
49 

15,849 
0.03 
0.02 

0.01 
0.00 

0.02 
0.04 

0.00 
0.05 
0.01 

43.08 

Bowman Bay 

Vibratory Hammer Removal 
12-inch timber pile1 10 10 10 10 10 1,585 0.00 0.00 0.00 0.00 0.00 1.06 

Rosario 

Vibratory Hammer Removal 
14-inch timber pile1 10 10 10 10 10 1,585 0.00 0.00 0.00 0.00 0.00 1.36 

118-inch steel pile used as a proxy for all vibratory hammer removal. 
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Table 6. Radial distances to in-air Level B take thresholds for all pile installation methods. 

Pile Driving Method 
Pile Diameter (In) In-Air Level B Exposure Radii (m) 

Actual Proxy  Harbor Seals All Other Pinnipeds 

Continuous 

Vibratory Hammer 
Installation 

12, 16, 18 18 13 4 

Rock Drilling (max) 16, 18 18 13 4 

Impulsive 

Impact Hammer 
Installation 

16, 18 24 97 31 

1.6.3 Zone of Influence Figures 

ZOIs were mapped based on the Level A and Level B exposure radii for all impulsive and all 
continuous noise sources for all projects (Figure 2 through Figure 9). These were developed in 
GIS and depict the monitoring zones for each marine mammal hearing group and activity at each 
site. Following the assumption that noise does not pass through or bend around land, land was 
filtered out of the polygons. Separate figures were prepared for impulsive (impact hammer) versus 
continuous (vibratory hammer and rock drill) noise. In some cases, the project sites are close 
enough together that the Level A and Level B exposure ZOIs for impact hammer use are on one 
figure. Metadata, shapefiles, and jpegs for these figures are included in Appendix B. Known 
pinniped haul-out locations occurring nearby/adjacent to the project areas are also included on 
these figures. The only species of pinniped with known haulouts near the project areas are harbor 
seals. 

Figures are presented by State Park: Stuart then Sucia, Olga, and Deception Pass. Impulsive noise 
figures are first, followed by continuous noise figures. For Rosario and Bowman Bay, no impulsive 
noise is proposed; continuous noise will be due to vibratory hammer pile removal only. 

Figures depicting results of analysis using pre-2024 guidance are available in Appendix D. 
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1.6.3.1 Reid and Prevost Harbors 

Figure 2. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Reid Harbor and Prevost Harbor. 

WA State Parks & Recreation Commission 26  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



 
 

 
  

   
Figure 3. Level A (inset) and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and 
rock drilling at Reid Harbor. Yellow dots indicate harbor seal haulout locations. 
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Figure 4. Level A (inset) and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and 
rock drilling at Prevost Harbor. Yellow dots indicate harbor seal haulout locations. 
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1.6.3.2 Sucia Pumpout and Fossil Bay 

Figure 5. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Fossil Bay. 
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Figure 6. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and rock 
drilling at Fossil Bay. Yellow dots indicate harbor seal haulout locations. 
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1.6.3.3 Olga 

Figure 7. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Olga. 
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Figure 8. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and rock 
drilling at Olga. Yellow dots indicate harbor seal haulout locations. 
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1.6.3.4 Bowman Bay and Rosario 

Figure 9. Level B exposure ZOI for all hearing groups for vibratory hammer pile removal at Rosario and Bowman Bay. No harbor seal haulouts occur 
here. Note: other monitoring zones are not applicable for these projects; no installation will occur.  
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2 DATES, DURATION, AND SPECIFIED GEOGRAPHIC REGION 

The date(s) and duration of such activity and the specified geographical region where it will 
occur. 

2.1 DATES OF ACTIVITIES 

The USACE and Washington Department of Fish and Wildlife (WDFW) both designate in-water 
work windows for protection of salmon, bull trout, and forage fish species (if applicable) in the 
Salish Sea. Designations are divided geographically by Tidal Reference Area. This Program 
includes projects in Tidal Reference Areas 10 (Stuart and Sucia Islands and Olga) and 9 (Bowman 
Bay and Rosario). To be conservative, start and end dates for each group of fish for both agencies 
are considered, and the latest allowed start date and earliest required end date are chosen to 
determine the in-water work window for each project. 

For projects in Tidal Reference Area 10, the USACE in-water work window for salmon is July 16 
through March 1 and for bull trout is July 16 through February 15. The WDFW in-water work 
window is September 1 through March 1. To be conservative, all the in-water work windows are 
combined: in-water work for projects in Tidal Reference Area 10 will  be completed between  
September 1 and February 15. No forage fish spawning has been mapped at either Stuart or Sucia 
Islands, so no considerations for forage fish are necessary. Smelt spawning has been mapped at 
Olga State Park; thus, a forage fish survey may be required prior to construction to confirm no 
eggs will be disrupted on the beach. State Parks will comply with all permit requirements. 

For projects in Tidal Reference Area 9, the USACE in-water work window for salmon is July 2 
through March 2 and for bull trout is July 16 through February 15. The WDFW in-water work 
window is August 1 through February 15. The combined conservative in-water work window for 
projects in Tidal Reference Area 9 is August 1 through February 15. Smelt spawning has been 
mapped in Bowman Bay; thus, a forage fish survey may be a permit requirement. 

State Parks budgets capital improvement projects on a biennium schedule (Table 7). The expected 
construction schedule for the projects included in this program are as follows: 
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Table 7. Projected construction biennia and years for each project in the Program. 

Biennium 
Years of the 

Program 
Dates Projects Included 

1 

LOA Year 1 
Sept 2026-
Feb 2027 

Bowman Bay, Reid Harbor 

LOA Year 2 
Sept 2027-
Feb 2028 

Prevost Harbor, Fossil Bay 

2 LOA 3 or 4 
Aug 2028- 
Feb 2030 

Rosario 

3 LOA 5 
Sept 2030-
Feb 2031 

Olga 

2.2 DURATION OF ACTIVITIES 

2.2.1 In-Water Work 

The project dates and durations presented in Table 8 reflect the estimated duration of the in-water 
work portion of the projects. This may include floating in new floats, direct pulling pile, moving 
equipment around the site, etc. The durations presented in Table 9 reflect only the number of days 
of in-water pile work during which vibratory and/or impact hammers or a rock drill will be running 

2.2.2 Pile Removal and Installation 

Pile removal and installation activities, including size and material of pile, method of 
removal/installation, number of pile, estimated duration of removal/driving activities per pile, and 
estimate number of pile per day to be removed/driven for each project are presented in Table 9.  

Pile removal and installation will be conducted for up to 14 hours per day, leaving a 10-hour quiet 
period between each day’s operations. Pile removal and installation work each day will not begin 
until the entirety of the largest monitoring zone is clear; marine mammal observers (MMOs) will 
begin a 30-minute clear as soon as the zone is visible at first light each day. Operations will not 
occur after dusk, except when approved by the agencies. 

2.2.3 Pier/Ramp/Float Removal and Installation 

Pier/ramp/float removal and installation is not expected to generate underwater noise beyond that 
of heavy equipment operating from a floating barge. Removal and installation of floats may occur 
outside of the in-water work windows presented in Section 2.1. Piers, ramps, and floats will be 
floated to the site or transported by barge and affixed in place using cranes and/or hand tools.  
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Table 8. Summary of estimated dates, duration, and important seasonal issues for projects within the Program.  

Project  
Tidal 
Ref 

Area 

In-Water 
Work 

Window 

Projected 
Year of In-

Water 
Construction 

Project 
Duration of 
In-Water 

Construction 

Important Seasonal Issues 

Stuart Island Marine State Park 

Reid Harbor 10 Sept 1-Feb 15 
LOA Year 1 

(2026-2027) 
30 days  None 

Prevost Harbor 10 Sept 1-Feb 15 
LOA Year 2 

(2027-2028) 
30 days  None 

Sucia Island Marine State Park 

Fossil Bay 10 Sept 1-Feb 15 
LOA Year 2 

(2027-2028) 
30 days  None 

Olga State Park 

Olga 10 Sept 1-Feb 15 
LOA Year 5 

(2030-2031) 
30 days 

 Smelt spawning year-round 

 Pre-construction forage fish 
survey likely to be required 

Deception Pass State Park 

 Northern elephant seal 
pupping – January-February 

Bowman Bay 9 Sept 1-Feb 15 
LOA Year 1 

(2026-2027) 
30 days  Northern elephant seal 

haulout (single animals) – 
January-June 

 Smelt spawning year-round 

Rosario 9 Aug 1-Feb 15 

LOA Years 
3-4 

(2028-2030) 

10 days 

 Northern elephant seal 
pupping – January-February 

 Northern elephant seal 
haulout (single animals) – 
January-June 

 Smelt spawning year-round 
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Table 9. Estimated potential type and duration of pile driving/removal activities at each project site. Not all 
pile will require each type of installation; thus, these numbers are conservative. 

Site/Activity 
Total # 
of Pile 

Mins/Pile (vibe/drilling) 
or 

Strikes/Pile (impact) 
Pile/Day 

# of 
Days 

Reid Harbor 

Vibratory Hammer Removal 
14-inch timber pile 

18 15 mins 10 2 

Vibratory Hammer Installation 
16-inch steel pile 

20 45 mins 8 3 

Impact Hammer 
Embedment/Proofing 
16-inch steel pile 

20 400 strikes 8 3 

Rock Drilling (max) - Embedment 
16-inch steel pile 

20 120 mins 4 5 

Prevost Harbor 

Vibratory Hammer Removal 
14-inch timber pile 

30 15 mins 10 3 

Vibratory Hammer Installation 
16-inch steel pile 

15 45 mins 8 2 

Impact Hammer Embedment/ 
Proofing 
16-inch steel pile 

15 400 strikes 8 2 

Rock Drilling (max) - Embedment 
16-inch steel pile 

15 120 mins 4 4 

Fossil Bay 

Vibratory Hammer Removal 
16-inch timber pile 

16 15 mins 10 2 

Vibratory Hammer Installation 
16-inch steel pile 

20 45 mins 8 3 

Impact Hammer Embedment/ 
Proofing 
16-inch steel pile 

20 400 strikes 8 3 

Rock Drilling (max) - Embedment 
16-inch steel pile 

20 120 mins 4 5 

Olga 

Vibratory Hammer Removal 
16-inch timber pile 

26 15 mins 10 3 

Vibratory Hammer Installation 
16-inch steel pile 

20 45 mins 8 3 

Impact Hammer Proofing 
16" steel pile 

20 400 strikes 8 3 

Rock Drilling (max) - Embedment 
16-inch steel pile 

20 120 mins 4 5 
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Site/Activity 
Total # 
of Pile 

Mins/Pile (vibe/drilling) 
or 

Strikes/Pile (impact) 
Pile/Day 

# of 
Days 

Bowman Bay 

Vibratory Hammer Removal 
12-inch (18-inch proxy) timber pile 

153 15 mins 10 16 

Rosario 

Vibratory Hammer Removal 
14-inch timber pile 

14 15 mins 10 2 

2.3 GEOGRAPHIC REGION AND BASELINE CONDITIONS 

2.4 BACKGROUND SITE INFORMATION 

All sites under this LOA are located within marine waters and are influenced by diurnal tidal 
exchanges typical of the Puget Sound. Each site is located within a productive marine area with 
limited aquatic or sediment pollutant concern. Most areas are only accessible by boat or other 
watercraft and are adjacent to other state park or protected areas. All sites will experience similar 
ambient underwater sounds levels, which, in Puget Sound is comprised of sounds produced by a 
number of natural and anthropogenic sources and varies both geographically and temporally.  

2.4.1 Stuart Island Marine State Park 

2.4.1.1 Reid Harbor 

Stuart Island Marine State Park is a 433-acre marine camping park with 33,030 feet of shoreline, 
located within the San Juan Island cluster, just northwest of the other islands. The Park is part of 
the Cascadia Marine Trail and offers camping and moorage. Some campsites are for the exclusive 
use of those arriving by human- or wind-powered watercraft. State Parks proposes to replace the 
existing timber dock and pier, offshore moorage and pumpout facility support piling at Reid 
Harbor with aluminum and steel structures in an alignment that will improve accessibility for 
visitors while minimizing environmental impacts to the greatest extent possible. 

2.4.1.1.1 Marine and Bathymetric Setting 

Reid Harbor is located on the central-southern portion of Stuart Island, within a protected cove 
that faces south/southeast at the mouth of the harbor. Reid Harbor is located within the San Juan 
Islands subregion and does not experience appreciable drift (Ecology 2023). Reid Harbor itself is 
approximately 0.3 miles wide and 1.7 miles long, from the innermost point of the harbor to its 
mouth, where it opens to open water between the Haro Strait and New Channel. The deepest part 
of the harbor has a bathymetric depth ranging from approximately -60 to -80 m. 

2.4.1.1.2 Sediments 

Substrate conditions observed consisted of unconsolidated silt and shell hash. Reid Harbor is only 
accessible by boat, and located within a state park; therefore, it receives limited sediment 
disturbance caused from human development or urban activities. No contaminated sediments are 
documented for this area (Ecology 2023). 
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2.4.1.2 Prevost Harbor 

The Project Site is located at the Stuart Island Marine State Park in the center of Stuart Island in 
the Puget Sound. The Prevost Harbor moorage facility is located on the north end of the park. The 
existing structures are comprised of structural timber framing supported by creosote treated timber 
pile. 

2.4.1.2.1 Marine and Bathymetric Setting 

Prevost Harbor is located on the north-east side of Stuart Island, and contains a relatively open 
cove, oriented laterally northwest to southeast. Prevost Harbor contains Satellite Island within the 
mouth of the bay as well. Prevost Harbor is located within the San Juan Islands subregion and 
experiences a net shoreline drift from left to right, as you face the shoreline (Ecology 2023). 
Prevost Harbor itself is approximately 1.5 miles wide and 0.3 miles long, from the existing dock 
location to the southwest edge of Satellite Island. The area is classified as an “accretion shoreform” 
coastal landform type, which means the area either currently or in the past experiences deposition 
that creates a backshore area (Ecology 2023). The entire harbor has a bathymetric depth ranging 
from approximately -50 to -95 m. 

2.4.1.2.2 Sediments 

A geotechnical survey determined that overwater soils have three layers consisting of loose/soft 
materials, followed by medium dense/stiff materials, and finally dense/hard sediments. Substrate 
was predominantly unconsolidated silt in the offshore areas and gravel/cobble in the nearshore, 
with silty sandy areas that are able to support submerged aquatic vegetation (SAV) and 
macroalgae. Prevost  Harbor is  also located within a state park;  therefore, it receives limited 
sediment disturbance caused from human development or urban activities. No contaminated 
sediments are documented for this area (Ecology 2023). 

2.4.2 Sucia Island Marine State Park 

2.4.2.1 Fossil Bay Moorage System Replacement 

Fossil Bay is located within the central part of Sucia Island located in the Puget Sound, in the 
innermost portion of the Bay to the west. The location of the replacement facility is east of an 
existing ADA access moorage site. 

2.4.2.1.1 Marine and Bathymetric Setting 

The proposed pier replacement location lies within the innermost part of Fossil Bay, a shallow bay 
at Sucia Island, where the mouth of the bay faces east. The marine habitat consists of the entirety 
of Fossil Bay, and a narrow section of the waters just north of Orcas Island, bounded by Clark, 
Sinclair, Vendovi, and Samish islands. Fossil Bay is approximately 0.7 miles long, from the inner 
coastline to the mouth of the Bay, and is approximately 0.3 miles wide. This area is located within 
the South Georgia Straits marine subregion and does not experience any appreciable drift (Ecology 
2023). The area is classified as a “pocket beach” coastal landform type, which means the shoreline 
is oriented perpendicular to regular wave action, which leads to sediment deposition and 
subsequent development of a beach feature (Ecology 2023). The entire bay has a bathymetric depth 
ranging from approximately -50 to -60 m. 
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2.4.2.1.2 Sediments 

A geotechnical survey determined the substrate as very soft marine sediment to sandstone bedrock 
overwater. It is anticipated that sandstone bedrock could be encountered during pile installation. 
This area is heavily used for boat-in only camping and is also located within a state park; therefore, 
it receives limited sediment disturbance caused from human development or urban terrestrial 
activities. No contaminated sediments are documented for this area (Ecology 2023). 

2.4.3 Olga State Park 

2.4.3.1 Olga Pier/Ramp/Float Replacement 

2.4.3.1.1 Marine and Bathymetric Setting 

The proposed pier replacement location lies just west outside of the mouth of Buck Bay, a shallow 
bay within the East Sound on Orcas Island, where the mouth of the bay faces south-southeast. The 
marine habitat consists of the area encompassing Buck Bay and East Sound to the south of Olga 
Beach, located on the eastern half of Orcas Island. The pocket beach containing Olga Pier is 
approximately 0.1 miles long, from the inner coastline to the mouth of Buck Bay, and is 
approximately 0.07 miles, or 100 meters wide. This area is located within the San Juan Islands 
marine subregion and does not experience any appreciable drift due to its mostly bedrock 
composition of the coast (Ecology 2023). The area is classified as a “pocket beach” coastal 
landform type, which means the shoreline is oriented perpendicular to regular wave action, which 
leads to sediment deposition and subsequent development of a beach feature (Ecology 2023). The 
entire bay has a bathymetric depth ranging from approximately -20 to -30 meters. 

2.4.3.1.2 Sediments 

No geotechnical survey has been done for this park; however, a Shoreline Inventory and 
Characterization Report was released by Washington State Department of Ecology (Ecology) and 
can provide geotechnical information for this area. Geology at this location is typical of other areas 
on Orcas Island containing sandstone and glacial sediments waterward of steep bedrock cliffs 
along the coastline. It is anticipated that sandstone bedrock could be encountered during pile 
installation. This area receives limited sediment disturbance caused from human development or 
urban terrestrial activities. No contaminated sediments are documented for this area (Ecology 
2023). 

2.4.4 Deception Pass State Park 

Deception Pass State Park is a 3,854-acre marine and camping park with 77,000-feet of saltwater 
shoreline along Rosario Strait and Skagit Bay and is operated by State Parks. Deception Pass State 
Park, encompassing 3,854 acres, is Washington’s most visited state park hosting over 3.5 million 
visitors in 2020. 

2.4.4.1 Bowman Bay Pier/Ramp/Float Removal 

The Bowman Bay portion of the park includes a 2,100-ft-long pocket beach, a boat launch, 
interpretive buildings, and a timber pier. Bowman Bay is located within Deception Pass State Park 
on the southwestern shore of Fidalgo Island on Rosario Strait in Skagit County, Washington. The 
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proposed action is to demolish what remains of a storm-damaged creosote-treated timber pier, 
floating dock, and steel gangway. 

2.4.4.1.1 Marine and Bathymetric Setting 

The pier proposed for removal for this project lies within the center of Bowman Bay, a west facing 
bay that empties into the Strait of Juan de Fuca. Bowman Bay ranges in width from approximately 
0.3 to 0.5 miles wide, and approximately 0.5 miles long, from the inner shoreline out to Coffin and 
Gull Rocks. This site is located within the San Juan Islands marine subregion and experiences no 
appreciable drift along its shoreline. This area is within Bowman Bay is classified as a “pocket 
beach” coastal landform type, which means the shoreline is oriented perpendicular to regular wave 
action, and receives most available sediments for accumulation along its coastline (Ecology 2023). 
This bay has relatively shallow waters, with a mapped bathymetric depth ranging from -10 to -30 
meters. 

2.4.4.1.2 Sediments 

Although this area is within a heavily visited Washington State Park, it is within a protected area 
and surrounded by other natural and state park land; thus, Bowman Bay experiences limited 
sediment disturbance caused from human development or urban terrestrial activities. Rocky 
marine topography extends north to south within the bay, and several rock formations are located 
at the mouth of the bay (e.g., Coffin Rocks and Gull Rocks). No contaminated sediments are 
documented for this area (Ecology 2023). 

2.4.4.2 Rosario Pier/Ramp/Float Removal 

The Rosario Pier is located within a smaller bay, Sharpe Cove, just north of Gull Rocks within the 
mouth Bowman Bay. Bowman Bay is located within Deception Pass State Park on the 
southwestern shore of Fidalgo Island on Rosario Strait in Skagit County, Washington. This portion 
of the park includes an approximately 800-ft-long pocket beach and a timber pier. The proposed 
action is to demolish a creosote-treated timber pier, floating dock, and steel gangway. 

2.4.4.2.1 Marine and Bathymetric Setting 

The pier proposed for removal for this project lies within the Sharpe Cove, a small pocket bay 
within the larger Bowman Bay area. Sharpe Cove is located just inside the mouth of Bowman Bay 
to the north, where it empties into Bowman Bay, then Deception Pass and the general area of the 
Strait of Juan de Fuca to the west. Sharpe Cove is approximately 800 feet wide, and approximately 
400 feet long, from the inner shoreline out to the mouth of the cove into the general area of 
Bowman Bay. This site is located within the San Juan Islands marine subregion and experiences 
no appreciable drift along its shoreline. This cove is within Bowman Bay and is classified as a 
“pocket beach” coastal landform type, which means the shoreline is oriented perpendicular to 
regular wave action, and receives most available sediments for accumulation along its coastline 
(Ecology 2023). This bay has relatively shallow waters, with a mapped bathymetric depth ranging 
from -10 to -30 meters. 

2.4.4.2.2 Sediments 

Although this area is within a heavily visited Washington State Park, it is within a protected area 
and surrounded by other natural and state park land; thus, Bowman Bay experiences limited 
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sediment disturbance caused from human development or urban terrestrial activities. Rocky 
marine topography extends north to south within the bay, and several rock formations are located 
at the mouth of Bowman Bay, southeast of Rosario Pier (e.g., Coffin Rocks and Gull Rocks). No 
contaminated sediments are documented for this area (Ecology 2023). 
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3 SPECIES AND NUMBERS OF MARINE MAMMALS 

The species and numbers of marine mammals likely to be found within the activity area. 
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Table 10. Species, stocks, and statuses of stock for all ESA- and non-ESA-listed marine mammals with possible occurrence in the Program Area. 

Species and Stock ESA Status MMPA Status 
Stock 

Abundance1 

(Nest) 
PBR Density2 Annual 

M/SI 
Stock Status Factors 

Mysticeti 

Fin whale 
(Balaenoptera physalis) 
CA/OR/WA 

Endangered 
Depleted/ 
Strategic 

11,065 80 0.0000 43.6 
 Vessel strike 
 Anthropogenic sound 

Minke whale 
(Balaenoptera acutorostrata 
scammoni) 
CA/OR/WA 

Not Listed Protected 915 4.1 0.0100 0.59 
 Harmful algal blooms 
 Anthropogenic sound 

Gray whale  
(Eschrichtius robustus) 
Eastern North Pacific Stock 

Not Listed Protected 25,960 801 0.0084 131 

 UME – poor body condition 
 Bycatch 
 Vessel strikes 
 Marine debris 
 Entanglements 
 Illegal hunts 

Humpback whale  
(Megaptera novaeangliae) 

Mainland Mexico – California 
– Oregon – Washington 

Central America/Southern 
Mexico – California – Oregon 
– Washington 

Hawaii 

Threatened 

Endangered 

Not Listed 

Depleted/ 
Strategic 

Depleted/ 
Strategic 

Protected 

3,477 

1,496 

11,540 

43 

3.5 

127 

0.0005 

0.0005 

0.0005 

22 

14.9 

27.09 

 Commercial fishing 
 Vessel strikes 
 Non-commercial sources (e.g. 

recreational fisheries, marine debris) 

 Commercial fishing 
 Vessel strikes 
 Non-commercial sources (e.g. 

recreational fisheries, marine debris) 

 Fisheries (e.g. U.S., Canadian, 
recreational, Alaska subsistence) 

 Vessel strikes 
 Marine debris 
 Entanglements 
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Species and Stock ESA Status MMPA Status 
Stock 

Abundance1 

(Nest) 
PBR Density2 Annual 

M/SI 
Stock Status Factors 

Odontoceti 

Orca 
(Orcinus orca) 
West Coast Transient 

Not Listed Protected 349 3.5 0.0042 0.4 

 Commercial fishing mortality (long-
line) 

 Collisions with vessels 

 PCB contamination 

Southern Resident Killer 
Whale (SRKW)  
(Orcinus orca) 

Endangered 
Depleted/ 
Strategic 

75 0.13 0.0012 0 

 Commercial fishing mortality 

 Collisions with vessels 

 Fungal infection 

Common dolphin 
(Delphinus delphis delphis) 
CA/OR/WA 

Not Listed Protected 1,056,308 8,889 0.0000 30.5  Gill nets and commercial bycatch 

Bottlenose dolphin 
(Tursiops truncatus truncates) 
CA/OR/WA Offshore Stock 

Not Listed Protected 3,477 11 0.0000 6.8  Commercial bycatch 

Pacific white-sided dolphin 
(Lagenorhynchus obliquidens) 
CA/OR/WA Northern and 
Southern Stocks 

Not Listed Protected 34,999 279 0.1100 4.0 
 Gillnet fisheries  

 Scientific trawl surveys 

Dall’s porpoise 
(Phocoenoides dalli dalli) 
CA/OR/WA 

Not Listed Protected 16,498 99 0.0790 0.66  Commercial gillnet and trawl 
fisheries 

Harbor porpoise  
(Phocoena phocoena 
vomerina) 
WA Inland Waters Stock 

Not Listed Protected 11,233 66 2.1600 7.2  Commercial gillnet fisheries 

Otariidae 

Steller sea lion 
(Eumetopias jubatus) 
Eastern U.S. Stock 

Not Listed Protected 31,289 2,592 0.0027 112 
 Commercial gillnet and trawl 

fisheries 

 Net entanglements 
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Species and Stock ESA Status MMPA Status 
Stock 

Abundance1 

(Nest) 
PBR Density2 Annual 

M/SI 
Stock Status Factors 

California sea lion 
(Zalophus californianus) 
U.S. Stock 

Not Listed Protected 257,606 14,011 0.0251 321 

 Vessel strikes  

 Commercial bycatch 

 Trawl, purse seine, and gillnet 
fisheries 

Phocidae 

Northern elephant seal 
(Mirounga angustirostris) 
California Breeding Stock 

Not Listed Protected 
194,907 
85,369 

5,328 
5,122 

0.0029 
11.2 
13.7 

 Vessel strikes  

 Shootings 

 Commercial bycatch 

 Trawl, purse seine, and gillnet 
fisheries 

Harbor seal 
(Phoca vitulina richardii) 
WA Northern Inland Waters 
Stock 

Not Listed Protected 11,036 822 0.7600 9.8 

 Vessel strikes  

 Shootings 

 Commercial bycatch, trawl, purse 
seine, and gillnet fisheries,  

Notes: Stock abundance (Nest) = stock abundance estimate; Density = animals per sq km; PBR = potential for biological removal (individuals per year); Annual M/SI = annual 
human-caused mortality/serious injury estimate (individuals per year) 

1 NMFS Marine Mammal Stock Assessment Reports are available at: 
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-stock-assessment-reports-species-stock 

2 Source: U.S. Department of the Navy 2019 
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Table 11. Likelihood of occurrence of marine mammal stocks within each project location (based on five year 
review of sightings reported by Orca Network). 

Species 

Project Locations 

Stuart Island 
Marine State 

Park 

Sucia Island 
Marine State 

Park 

Olga State 
Park 

Deception 
Pass State 

Park 

Mysticeti 

Fin whale 
(Balaenoptera physalis) 

Rare Rare Rare Rare 

Minke whale 
(Balaenoptera acutorostrata scammoni) 

Seasonal, 
Infrequent 

Seasonal, 
Infrequent 

Seasonal, 
Infrequent 

Seasonal, 
Infrequent 

Gray whale  
(Eschrichtius robustus) 

Seasonal, Likely Seasonal, Likely 
Seasonal, 

Likely 
Seasonal, 

Likely 

Humpback whale (Megaptera 
novaeangliae) 

Seasonal Seasonal Rare Infrequent 

Odontoceti 

Transient killer whale 
(Orcinus orca) 

Seasonal, Likely Seasonal, Likely 
Seasonal, 

Likely 
Seasonal, 

Likely 

SRKW (Orcinus orca) Infrequent Infrequent Infrequent Rare  

Short-beaked common dolphin 
(Delphinus delphis delphis) 

Rare Rare Rare Rare 

Bottlenose dolphin 
(Tursiops truncatus truncates) 

Rare Rare Rare Rare 

Pacific white-sided dolphin 
(Lagenorhynchus obliquidens) 

Rare Rare Rare Rare 

Dall’s porpoise 
(Phocoenoides dalli dalli) 

Rare Rare Rare Rare 

Harbor porpoise  
(Phocoena phocoena vomerina) 

Seasonal, Likely Seasonal, Likely 
Seasonal, 

Likely 
Seasonal, 

Likely 

Otariidae  

Steller sea lion 
(Eumetopias jubatus) 

Seasonal, Likely Seasonal, Likely 
Seasonal, 

Likely 
Seasonal, 

Likely 

California sea lion 
(Zalophus californianus) 

Seasonal, 
Infrequent 

Seasonal, 
Infrequent 

Seasonal, 
Infrequent 

Seasonal, 
Infrequent 

Phocidae 

Northern elephant seal 
(Mirounga angustirostris) 

Seasonal, Rare Seasonal, Rare Seasonal, Rare Seasonal 

Harbor seal 
(Phoca vitulina richardii) 

Likely Likely Likely Likely 

Notes: 
 Rare = Few confirmed sightings  
 Infrequent = Confirmed, but irregular sightings  
 Likely = Confirmed and regular sightings of the species in the area year‐round  
 Seasonal = Confirmed and regular sightings of the species in the area on a seasonal basis 
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Table 12. Species, stocks, group size, and geographic region for all ESA- and non-ESA-listed marine mammals 
with possible occurrence within the Program Area. 

Species and Stock Group Size Geographic Region Source 

Mysticeti 

Fin whale 
(Balaenoptera physalis) 

1, 2-7 All 
Washington Department of Fish and 

Wildlife; prefer deep waters 

Minke whale 
(Balaenoptera acutorostrata 
scammoni) 

1-3 Salish Sea Orca Network 

Gray whale  
(Eschrichtius robustus) 

1-2 Salish Sea Orca Network 

Humpback whale  
(Megaptera novaeangliae) 

1-2 Salish Sea Orca Network 

Odontoceti 

Transient killer whale 
(Orcinus orca) 

4-6 
Salish Sea - 4; 
Puget Sound -6 

Houghton et al. 2015; Houghton, 2012 pers. 
comm. in U.S. Navy MSM LOA 

Application 

SRKW 
(Orcinus orca) 

20 Salish Sea Orca Network 

Short-beaked common 
dolphin 
(Delphinus delphis delphis) 

2-30 Puget Sound 
Shuster et al. 2017 (SMM conf poster -

Cascadia) 

Bottlenose dolphin 
(Tursiops truncatus 
truncates) 

5-6 Puget Sound 

Cascadia Research Collective; One group 
seen since 2017; unusual because Tursiops 

prefers warmer waters. Not usually found in 
Puget Sound 

Pacific white-sided dolphin 
(Lagenorhynchus 
obliquidens) 

10-200 Strait of Georgia 
The Whale Trail; one group of 100-200 

increasingly seen in the Strait of Georgia 

Dall’s porpoise 
(Phocoenoides dalli dalli) 

1-3; up to 25 Salish Sea U.S. Navy MSM LOA Application 

Harbor porpoise  
(Phocoena phocoena 
vomerina) 

1.9 San Juan Islands Suryan and Harvey 2012 

Otariidae  

Steller sea lion 
(Eumetopias jubatus) 

1-2 to <100 at 
haulouts 

Puget Sound 
Jeffries 2012 pers. comm. in U.S. Navy 

MSM LOA Application; no haulouts in the 
San Juan Islands 

California sea lion 
(Zalophus californianus) 

1 Puget Sound 
The Whale Trail; Inland waters are not 
breeding grounds, adult males usually 

solitary 
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Species and Stock Group Size Geographic Region Source 

Phocidae 

Northern elephant seal 
(Mirounga angustirostris) 

2-10 Salish Sea 
Jeffries 2012 pers. comm. in U.S. Navy 

MSM LOA Application 

Harbor seal 
(Phoca vitulina richardii) 

1-500 at 
haulouts 

Salish Sea Jeffries et al. 2000 
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4 AFFECTED SPECIES STATUS AND DISTRIBUTION 

A description of the status and distribution, including seasonal distribution (when 
applicable), of the affected species or stocks of marine mammals likely to be affected by such 

activities. 

Data presented in this section are primarily reported from NOAA’s Stock Assessment Reports. 
Densities reported in tables and used to calculate take are those reported for the “Inland Waters” 
or “Strait of Juan de Fuca and San Juan Islands” in the U.S. Navy’s Marine Species Density 
Technical Report (U.S. Department of the Navy 2019). When a range was reported, the highest 
end of the range was used. When requesting take, factors including proximity to haulouts, average 
group size of sightings, and detectability were considered.  

4.1 ESA-LISTED SPECIES PRESENT IN THE PROGRAM AREA 

As discussed in section 1.1, impacts to ESA-listed species have been (or will be) addressed through 
the USACE permitting process. 

Three ESA-listed stocks of marine mammal may be found in the project areas: the Mainland 
Mexico and Central America/Southern Mexico stocks of humpback whales (ESA threatened and 
endangered, respectively) and Southern Resident Killer Whale (SRKW; ESA endangered). 
Additionally, individuals from the Hawaii stock of humpback whales may be seen in the Program 
Area. Because these animals can be seen from several kilometers away, and because Orca Network 
provides real-time updates on movement patterns of these species, State Parks is confident that no 
Level B or Level A take will occur for humpback whales and SRKW.  

Because humpback stocks are not easily differentiated in the field, pile installation and removal 
activities will be shut down for any humpback whale entering the Level B take zone. No take is 
requested for humpback whales or SRKW and they will not be discussed further in this application.  

4.2 FIN WHALE 

4.2.1 Status and Management 

Fin whales are protected under the MMPA; specifically, the California/Oregon/Washington stock 
is designated as a depleted and strategic stock. Fin whales are also listed under the ESA as 
endangered. Although fin whales are ESA-listed, they are not known to occur in the Program Area, 
thus are not included in the ESA review. State Parks is confident that projects will have No Effect 
on fin whales due to lack of occurrence in the Program Area. 

Fin whales have found to have significant enough DNA differences when comparing populations 
according to their respective ocean basin; thus, North Pacific whales are recognized as their own 
subspecies: Balaenoptera physalus velifera. A third, non-migratory population occurs in the Gulf 
of California, based on evidence from photo-ID, genetics, satellite telemetry, and acoustics 
(Thompson et al. 1992, Tershy et al. 1993, Bérubé et al. 2002, Jiménez López et al. 2019, Nigenda-
Morales 2008, Sirovic et al. 2017). The MMPA (MMPA) stock assessment reports recognize three 
stocks of fin whales in the North Pacific: the California/Oregon/Washington stock, the Hawaii 
stock, and the Northeast Pacific stock. 
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4.2.2 Distribution 

Fin whales are observed throughout the North Pacific. It has been observed that two populations 
may exist within the North Pacific fin whale subspecies, noted as eastern and western, respectively, 
and are thought to have different wintering and mating areas from each other in waters off of Asia 
and North America, respectively (Mizroch et al. 2009). However, exact wintering areas of  this  
species are still poorly known. During the summer months, it is thought that the eastern Pacific 
and western Pacific populations may co-occur near the Aleutian Islands and Bering Sea (Mizroch 
et al. 2009). Acoustic data across multiple years within different North Pacific pelagic areas has 
shown similarities between these areas, further pointing towards a single population residing in 
the Pacific oceanic basin. Past research has shown that fin whale abundance appears lower in 
winter/spring in California (Dohl et al. 1983, Forney et al. 1995) and in Oregon (Green et al. 1992); 
thus, it is likely that the distribution of this stock extends seasonally outside these coastal waters 
(NOAA 2023). 

4.2.3 Site-Specific Occurrence 

Fin whales are uncommon visitors to the San Juan Islands and larger Salish Sea, and prefer the 
deepwater habitat off the west coast (Towers 2014). 

Based on the Orca Network Sightings Archive, between 2019 and 2023, fin whales were observed 
on four days within a 15 mile radius of the San Juan Islands, including three days within the San 
Juan Islands region. Observations included one sighting in September 2019; one sighting each in 
May and June 2020; and one sighting in January 2022. Due to low occurrence, no seasonal patterns 
could be determined. 

Occurrence within the project areas is very unlikely due to the preference of coastal waters and 
extremely intermittent historical observations.  

4.3 MINKE WHALE 

4.3.1 Status and Management 

Minke whales are protected under the MMPA, but are not designated as a strategic or depleted 
stock, nor are they listed under the ESA. The Northern minke whale is separated into two 
subspecies based on their respective ocean basin that they reside in: the Northern Pacific (B. a. 
scammoni) and the Northern Atlantic (B. a. acutorostrata). NOAA has split the Northern Pacific 
subspecies into three different management stocks: the Alaskan stock; the California, Oregon, 
Washington stock; and the Hawaiian stock. Compared to migratory minke whales that occur in the 
far north Pacific, minke whales found in the inland waters of Washington state are considered 
“resident” and have established distinct home ranges (Dorsey et al. 1990) and can be found year-
round in coastal waters within the continental shelf and in the Gulf of California (Dohl et al. 1983, 
Forney et al. 1995, Barlow 1997, Tershy et al. 1990). Minke whales that are resident within the 
coastal waters of California, Oregon and Washington are considered a separate stock within the 
Northern Pacific subspecies due to their behavioral differences (Carretta et al. 2021). 

4.3.2 Distribution 

As noted above, minke whales of resident stocks prefer certain “home ranges” within inland 
coastal waters along the Washington/Oregon/California coast and can be found there year round. 
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An abundance estimate was generated by Becker et al. (2020) using 1991-2018 line-transect 
survey data, resulting in an estimated abundance of 915 minke whales within the entire California 
Current Ecosystem (CCE). Minke whales are more commonly observed in late summer and early 
fall within the San Juan Islands (Dorsey et al. 1990). It is known that minke whales show seasonal 
site fidelity to their preferred feeding grounds (Dorsey 1983, Dorsey et al. 1990, Gill and Fairbairns 
1995). 

Minke whales are reported in the inland waters year‐round, although specifics about their exact 
whereabouts and feeding patterns are still being researched. A study using photo evidence of 
ecological markers on individual whales has identified clusters of seasonal movements of whales 
in the WA/OR/CA stock (Towers et al. 2014). This study found that minke whales are commonly 
seen within the Strait of Juan de Fuca, and clustered just south around the coast of the San Juan 
Islands. Many of these whales then migrated north of Vancouver Island, B.C in spring and summer, 
returning to coastal Washington waters by autumn. High feeding site fidelity has been observed; 
with one study finding that thirty individuals returned almost annually to waters off the San Juans 
over a ten-year period (Calambokidis and Baird 1994). It is thought that mating, birthing and 
calving grounds are located further south, in warmer waters off the coast of  California.  While  
feeding styles may vary per individual, minkes feed in areas with submarine slopes from 20-100 
meters, typically with moderate inclines in bathymetry (Hoelzel et al. 1989). Two confirmed prey 
species for the mink are juvenile herring and juvenile sand lance (Hoelzel et al. 1989). 

4.3.3 Site-Specific Occurrence 

Sightings of minke whales in waters surrounding the San Juan Islands and the Strait of Juan de 
Fuca are fairly common, as demonstrated by multiple studies. Less information is available 
pertaining to reported sightings near Deception Pass. 

Based on the Orca Network Sightings Archive, between 2019 and 2023, minke whales were 
observed on 136 days within a 15 mile radius of the San Juan Islands. Peak occurrences were 
recorded between April and October with average number of days with sightings of minke whales 
between 2 and 5. Between November and March, the average number of days with sightings were 
less than 1. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, San 
Juan Islands, and Strait of Georgia). 

Occurrence within the project areas is likely from the late spring to fall. In winter months when 
in-water work would be occurring, the likelihood of minke whale presence drops significantly, and 
would be expected to be limited to the early season. 

4.4 GRAY WHALE 

4.4.1 Status and Management 

Gray whales are protected under the MMPA, but are not designated as a strategic or depleted stock, 
nor are they listed under the ESA. The eastern gray whale is separated into two subspecies within 
the pacific, based on genetic variation: the Western North Pacific (WNP) and Eastern North Pacific 
(ENP) stocks. NOAA has split the Northern Pacific subspecies into three different management 
stocks (LeDuc et al. 2002, Lang et al. 2014, Weller et al. 2013). However, the population structure 
is not static due to changing migration patterns between the two whale populations. It should be 
noted that the IWC defines gray whale populations according to their respective feeding grounds 
and designates whales that feed summer through autumn along the coast of Alaska to California 
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as the “Pacific Coast Feeding Group” (PCFG). This designation is not necessarily confirmed or 
used by NOAA fisheries, but the designation has been useful to estimate abundances of gray 
whales in this feeding area, which likely includes range of the ENP stock. 

In 2019, NOAA documented an unusual mortality event (UME) for gray whales that that occurred 
through 2023 and was considered closed in March of 2024 (NOAA Fisheries 2025). Large 
numbers of whales were documented being stranded on beaches from Alaska to Mexico and were 
noted to be emaciated. A similar event was documented by NOAA from 1999-2000 where adult 
whales under clear nutritional stress were stranded in similar areas (Moore et al. 2001, Gulland et 
al. 2005). Certain oceanographic factors were identified as main causes of this UME in 1999, and 
it is thought that similar conditions limiting available food sources have caused the UME in 2019. 
Prior to 2019, the ENP population had recovered from the UME of 1999-2000 and has been 
steadily increasing in numbers through 2015 (Calambokidis et al. 2017). The current estimated 
abundance is the highest observed on record for data between 1967-2015 (NOAA 2023). 

4.4.2 Distribution 

Gray whales are known to migrate past the WA/OR coast in the spring to warmer waters further 
south for the winter. The ENP stock is typically distributed between the Chukchi, Beaufort and 
northwestern Bering Seas for summer and fall feeding, migrating further south for the winter and 
spring. While the whales migrate south, they are known to feed in certain areas off the coast of 
BC/WA, returning almost every year to the same feeding ground, sometimes staying up to four 
months in one area (Calambokidis et al. 2017). The Eastern North Pacific stock (ENP) is known 
to utilize three primary lagoons in Baja California, Mexico for wintering while calving and rearing 
young (Jones 1990). The amount of panmixia between ENP and WNP stocks is unconfirmed 
within wintering areas due to little differences in mtDNA (Alter et al. 2009). The most recent 
abundance of gray whales in the ENP stock migrating off the coast of California traveling 
southbound is estimated to be 26,960 individuals (Durban et al. 2017). 

4.4.3 Site-Specific Occurrence 

Based on the Orca Network Sightings Archive, between 2019 and 2023, gray whales were 
observed on 190 days within a 15 mile radius of the San Juan Islands. Peak occurrences were 
generally between March and July, though observations peaked in January as well. The average 
number of sightings in the peak months ranged between 3 and 9, while the average number of 
sightings in non-peak months ranged from less than 1 to slightly over 1. Similar trends were noted 
in the greater North Salish Sea (Strait of Juan de Fuca, San Juan Islands, and Strait of Georgia).  

Occurrence within the project areas is likely, though sightings are generally lower during the fall 
and winter months when in-water work would be occurring, with the exception of January. 
Beginning in August, the likelihood of gray whale occurrence decreases, and by January the rate 
of gray whale presence increases again. 

4.5 TRANSIENT KILLER WHALE 

4.5.1 Status and Management 

Killer whales, while found throughout the North Pacific Ocean, exhibit distinct differences in 
ecology, behavior, and genetic makeup; because of this variation, killer whales are subdivided to 
three types of orcas: “resident,” “offshore,” and “transient.” Within the “transient” group of killer 
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whales, multiple studies have revealed three genetically distinct populations and are broken into 
the following stocks: “Gulf of Alaska, Aleutian Islands, and Bering Sea transients,” “A1 
transients,” and “West Coast transients” (Ford et al. 1994, Ford and Ellis 1999, Matkin et al. 1999, 
Saulitis et al. 2005, Hoelzel et al. 1998, 2002, Barrett-Lennard 2001). West Coast Transients are 
defined by a DNA characteristic of a specific haplotype that individuals within the population 
share. The West Coast Transient stock includes transient whales residing in coastal waters from 
California through Southeast Alaska (NOAA definition); however, Fisheries and Oceans Canada 
does not include whales from California in their definition of “West Coast Transient (WCT) 
Population” (Fisheries and Oceans Canada 2007). The WCT killer whale is protected under the 
MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA. It 
should be noted, however, that in 2001, the West Coast Transient whales in B.C. were listed as 
threatened by the Committee on the Status of Endangered Wildlife in Canada, under the authority 
of the Species at Risk Act (SARA). 

4.5.2 Distribution 

Evidence shows that the WCT stock also has “discreet population clusters” within the group  
(Parsons et al. 2013, Sharpe et al. 2017). The minimum population of the WCT stock is estimated 
to be 349 whales (Towers et al. 2019). Abundance estimates rely heavily on verified photo sighting 
and highly identifiable individual whales. Transient whales typically forage in groups of three 
individuals and exhibit cooperative hunting techniques within the pod (Baird and Whitehead 2000, 
Baird and Dill 1995, 1996). Transient killer whales are commonly found in the waters surrounding 
Vancouver Island and the San Juans, and the Strait of Juan de Fuca year-round, but occurrences 
vary from pod to pod (Baird 2000). Transients have been recorded foraging and feeding in both 
nearshore and offshore areas, with feeding often clustered around seal haul out areas (Baird 2000).  

4.5.3 Site-Specific Occurrence 

Transient orcas are historically recorded in abundance around harbor seal pupping areas from July 
through September (Baird and Whitehead 2000). Because of this, WCT orcas are commonly 
sighted within areas proximal to the study area, within the San Juan Islands and near Deception 
Pass. 

Based on the Orca Network Sightings Archive, between 2019 and 2023, transient killer whales 
were observed on 724 days within a 15 mile radius of the San Juan Islands. Peak occurrences were 
recorded between April and September with average number of days with sightings of transient 
killer whales between 15 and 18. Between November and February, sighting days averaged 
between 5 and 8. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, 
San Juan Islands, and Strait of Georgia). 

Occurrence within the project areas is likely, though sightings are lower during the fall and winter 
months when in-water work would be occurring. 

4.6 SHORT-BEAKED COMMON DOLPHIN 

4.6.1 Status and Management 

The short-beaked common dolphin is protected under the MMPA but is not designated as a 
strategic or depleted stock, nor is it listed under the ESA. The MMPA acknowledges a single 
Pacific stock for management purposes, and this includes individuals found within the U.S. 
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Exclusive Economic Zone of California, Oregon and Washington. Short-beaked common dolphins 
can be found further south beyond California, within Mexican waters. Cooperative management 
between the U.S. and Mexico is utilized for this species when involved in tuna purse seine 
fisheries. However, the population of short-beaked common dolphins that are located in the eastern 
tropical Pacific that are involved in international tuna purse seine fisheries are not considered to 
be protected under the MMPA and are managed separately (NOAA 2023) 

4.6.2 Distribution 

Short-beaked common dolphins are highly abundant on the west coast of the U.S. and are widely 
distributed across nearshore and offshore areas, being sighted as far as 300 nautical miles offshore 
(NOAA 2023). Common dolphins exhibit seasonal variability along the Pacific coastline, as well 
as interannual variability (Dohl et al. 1986, Forney and Barlow 1998, Barlow 2016). During the 
winter and spring months, the dolphins were cluster more densely within nearshore, warmer 
waters, with abundance becoming more widespread to offshore areas in the summer-autumn 
season, demonstrated by a study completed in southern California by Dohl et al. in 1986. 

4.6.3 Site-Specific Occurrence 

As mentioned in Section 4.6.2, short-beaked common dolphins are typically found in nearshore 
and offshore areas off the west coast. According to the Orca Network Sightings Archive, between 
2019 and 2023, there were no recorded observations of short-beaked common dolphins within the 
San Juan Islands or greater Salish Sea region. The international citizen science site iNaturalist was 
consulted for data on the same dates and locations. Like Orca Network, no sightings were recorded 
by iNaturalist. 

While this does not guarantee absence of this species, it is extremely unlikely that there will be 
sightings of the short-beaked common dolphin near the project area. 

4.7 BOTTLENOSE DOLPHIN 

4.7.1 Status and Management 

The bottlenose dolphin is protected under the MMPA but is not designated as a strategic or 
depleted stock, nor is it listed under the ESA. Bottlenose dolphins are a common and widely 
distributed species across the world within tropical and warm-temperate waters (NOAA 2023). 
These dolphins are divided into two types of stocks: offshore and coastal stocks (Walker 1981, 
Ross and Cockcroft 1990, Van Waerebeek et al. 1990, Lowther 2006). Coastal and offshore stocks 
of bottlenose dolphins exhibit differences in range, ecology and foraging patterns, as well as 
distinct genetic differences between each stock (Bearzi et al. 2009). The MMPA divides bottlenose 
dolphins into seven different stocks for management purposes within the Pacific U.S. Exclusive 
Economic Zone: 1) California coastal stock, 2) California, Oregon, and Washington offshore stock 
(discussed in this application), 3) Kauai/Niihau, 4) Oahu, 5)4-Islands (Molokai, Lanai, Maui, 
Kahoolawe), 6) Hawaiian Island, and 7) the Hawaiian Pelagic stock. Bottlenose dolphins are a 
transboundary species and are cooperatively managed similarly to the short-beaked common 
dolphin when the populations interact with international tuna purse seine fisheries.  
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4.7.2 Distribution 

The California, Oregon and Washington offshore coastal stock resides in offshore waters ranging 
from southern California to Washington. Within this range, the CA/OR/WA offshore stock has not 
been documented to exhibit seasonal variability and is dispersed widely throughout this area 
(Forney and Barlow 1998). In general, bottlenose dolphins are suited to varied habitats, with 
offshore stocks having flexible habitat boundaries and wider extents of range (Currey and Smith 
1997). Physical oceanographic features such as bathymetry and water temperature are thought to 
delineate habitat boundaries of inshore populations and may be areas where habitat boundaries 
between inshore and offshore stocks meet (Wursig and Wursig 1979, Leatherwood and Reeves 
1982, Hansen 1990). Offshore populations of bottlenose dolphins exhibit lower site fidelity than 
coastal (inshore) stocks of bottlenose, and do not appear to have distinct home ranges that coastal 
stocks are thought to have (Curry and Smith 1997). Many studies have suggested that offshore 
stocks may have different dispersal patterns (i.e., non-gender biased) than the coastal inshore 
populations (Connor and Smolker 1985, Wells 1986, 1991, Wells et al. 1987, Scott et al. 1990). 
Bottlenose dolphins are identifiable down to the individual level due to markings on their dorsal 
fin, which makes photo identification a key resource when compiling abundance and location data. 

4.7.3 Site-Specific Occurrence 

As discussed in Section 4.7.2, the bottlenose dolphin prefers offshore habitats along the west coast. 
This is corroborated by the Orca Network Sightings Archive. Between 2019 and 2023, there were 
no recorded observations of the bottlenose dolphin in the San Juan Islands or greater Salish Sea 
region. No sightings were recorded by iNaturalist in the same region and dates either. 

While the presence of bottlenose dolphins in the Salish Sea is possible, occurrence is extremely 
unlikely in the project area. 

4.8 PACIFIC WHITE-SIDED DOLPHIN 

4.8.1 Status and Management 

The Pacific white-sided dolphin is protected under the MMPA but is not designated as a strategic 
or depleted stock, nor is it listed under the ESA. Pacific white-sided dolphins are endemic to the 
Pacific Ocean and are commonly found in both offshore and nearshore areas close to the 
continental shelf break (Brownell et al. 1999). The MMPA divides the Pacific white-sided dolphin 
into two stocks (delineated from one another with non-contiguous geographical boundaries) within 
the Pacific U.S. Exclusive Economic Zone: 1) waters off California, Oregon, and Washington, and 
2) Alaskan waters. Within the CA/OR/WA stock, genetic analyses have found differences within 
the stock suggesting two foRMS of the pacific white-sided dolphin, one located around Southern 
California and Baja, and the other including individuals from northern California through the 
southern boundary of Alaska (Lux et al. 1997). However, there does appear to be an area where 
these two groups of dolphins overlap and potentially interbreed (Lux et al. 1997). Although they 
bear differences in DNA, it is hard to distinguish between the two foRMS of white sided dolphin 
during visual surveys. A reliable method of identification for the two foRMS during surveys does 
not currently exist, which creates limitations in collecting data on the two individual groups. 
Because the genetics, population dynamics and geographic boundaries are not extremely well  
understood, the two foRMS are treated as one stock for management purposed by the MMPA. 
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4.8.2 Distribution 

The distribution and abundance of the Pacific white-sided dolphin varies significantly, both 
seasonally and interannually for the CA/OR/WA stock (Forney and Barlow 1998, Becker et al. 
2012, 2020, Barlow 2016). They can be found in deepwater offshore areas and within nearshore 
areas as well, above the continental shelf. Pacific white-sided dolphins are typically found in large 
groups and are known to feed cooperatively, mostly on small fish, squid, and organisms within the 
deep scattering layer (DSL; Halpin et al. 2009). Foraging locations typically include productive 
areas along the continental shelf and slope areas (Fiscus and Niggol 1965, Dahl et al. 1983, 
Leatherwood et al. 1984). The Pacific white-sided dolphin is known to migrate seasonally, 
inhabiting waters offshore of Washington and Oregon during the summer and migrating south to 
the warmer waters of California during the winter (Green et al. 1992, Forney and Barlow 1998).  

4.8.3 Site-Specific Occurrence 

Based on the Orca Network Sightings Archive, between 2019 and 2023, the Pacific white-sided 
dolphin was observed once within a 15-mile radius of the San Juan Islands, and twice within the 
greater Salish Sea region. Both observations were recorded in December of 2019. As discussed in 
Section 4.8.2, their presence in the inland Salish Sea is uncharacteristic, particularly during the 
winter months. 

According to iNaturalist, there were nine sightings of the Pacific white-sided dolphin within the 
region of concern, though none were within the immediate vicinity of the San Juan Islands. One 
sighting was in September 2021, but all other sightings were in the late winter to spring months, 
between March and May. 

Occurrence within the project areas is unlikely, but not impossible. Based on their habitat 
preferences, Pacific white-sided dolphins would most likely occur in the summer months, despite 
the fact the only occurrences recorded by Orca Network since 2019 were in December. 

4.9 DALL’S PORPOISE 

4.9.1 Status and Management 

Dall’s porpoises are protected under the MMPA but is not designated as a strategic or depleted 
stock, nor is it listed under the ESA. Endemic to the temperate waters of the North Pacific, Dall’s 
porpoises are commonly found in a variety of habitats within the west coast, ranging from offshore 
waters to inshore areas along the continental shelf/slope, as well as wide straits, channels, and 
shallower lagoonal areas (Morejohn 1979, Jefferson 1988, Hall 1979, Consiglieri et al. 1982, von 
Ziegesar 1984, Nichol et al. 2013, Becker et al. 2017, Dahlheim et al. 2009). The MMPA divides 
Dall’s porpoise into two stocks (non-contiguous with one another) within the Pacific  U.S.  
Exclusive Economic Zone: 1) waters off California, Oregon, and Washington, and 2) Alaskan 
waters. The eastern Pacific stock of Dall’s porpoises has not been as extensively studied as the 
western Pacific stock (Alaskan stock); however, it is thought the stock structure may mimic that 
of the Alaskan stock, with two separate smaller stocks existing within the eastern Pacific, off the 
California coast (Perrin and Brownell 1994). This has not been confirmed with DNA; the MMPA 
currently recognizes the two stocks listed above.  
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4.9.2 Distribution 

The CA/OR/WA stock of Dall’s porpoises has been observed to exhibit seasonal movements 
(Forney and Barlow 1998, Becker et al. 2012, Barlow 2016, Boyd et al. 2018) throughout its range, 
inhabiting deeper offshore waters in the summer and shallower bays in winter (Moran et al. 2018). 
They are often found in inland waters in Washington State and have been known to bow-ride when 
in open water around larger vessels and follow fisheries surveys (Turnock and Quinn 1991). Dall’s 
porpoises feed on small fish, cephalopods, and crustaceans (Walker 1996, Walker et al. 1998, 
Houck and Jefferson 1999, Ohizumi et al. 2003, Nichol et al. 2013). It is thought that Dall’s 
porpoise will follow prey seasonally in areas where preferred prey is less common, as they are 
opportunistic feeders (Moran et al. 2018). Their main prey are forage fish and their main predator 
is the killer whale (transient); thus, the presence of these two species may affect their distribution 
on a weekly to seasonal scale (Moran et al. 2018). For example, Dall’s porpoise may avoid 
shallower bays or fjords where killer whales are known, as to not get trapped and preyed upon 
(Barr and Barr 1972). A study using remotely deployed suction tags suggested that Dall’s 
porpoises may move seasonally between the Haro Strait and the Strait of Juan de Fuca and offshore 
to the west, into open waters (Hanson and Baird 1998).  

4.9.3 Site-Specific Occurrence 

As mentioned in Section 4.9.2, Dall’s porpoises are known to occur in inland waters of Washington 
State. Between 2019 and 2023, iNaturalist recorded sightings on 16 days, 9 of which occurred 
within the immediate vicinity of the San Juan Islands. Peak occurrences were recorded in October 
and December, with average number of days with sightings being 1. June, September, and 
November each averaged 0.5 sightings each year. Months that did not record any sightings include 
January, February, March, April, May, July, August, and December. 

Occurrence within the project areas is unlikely but not impossible, though sightings are slightly 
higher during the fall when in-water work would be occurring.  

4.10 HARBOR PORPOISE 

4.10.1 Status and Management 

Harbor porpoises are protected under the MMPA but is not designated as a strategic or depleted 
stock, nor is it listed under the ESA. Harbor porpoises are known as a trans-boundary species, 
occurring year-round in the inland waters spanning from Oregon/Washington to British Columbia, 
Canada (Osborne et al. 1988, Barlow 1988, Barlow et al. 1988). In California/Oregon/Washington, 
genetic analyses resulted in six different recognized stocks by the MMPA: 1) the Washington 
Inland Waters stock, 2) the Northern Oregon/Washington Coast stock, 3) the Northern 
California/Southern Oregon stock, 4) the San Francisco-Russian River stock, 5) the Monterey Bay 
stock, and 6) the Morro Bay stock. More recent genetic evidence has helped to understand the 
boundaries between the three stocks present in Washington’s waters. The Northern  
California/Southern Oregon stock is found in waters between Point Arena, CA to Lincoln City, 
OR. The Northern Oregon/Washington Coast stock is found in waters between Lincoln City and 
Cape Flattery, WA. The Washington Inland Waters stock resides in waters east of Cape Flattery 
and is the stock found within the San Juan Islands and the surrounding areas (Chivers et al. 2007). 
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4.10.2 Distribution 

Seasonal movement varying with depth have been observed for the harbor porpoise, noted through 
differences in abundance along the coast of Oregon/Washington (Green et al. 1992). These 
changes suggest distribution may change seasonally with depth, although the patterns are not fully 
understood for this species (Dohl et al. 1983, Barlow 1988). Within Puget Sound, abundance has 
varied throughout the years. In the 1940’s, the harbor porpoise was fairly common within the Puget 
Sound (Scheffer and Slipp 1948). However, multiple surveys and records from 1970 through 1995 
showed a decline in harbor porpoises within the Puget Sound (Everitt et al. 1980, Osmek et al. 
1995, Calambokidis et al. 1992). The reasons for the decline are not known, but may be a result of 
fishery interactions, pollutants entering the water, and/or vessel traffic (Osmek et al. 1995). Winter 
surveys completed by WDFW from 1995-2015 demonstrated an overall increase in population for 
the harbor porpoise, especially in Washington’s inland waters. Surveys show that the harbor 
porpoise was ever present within the Strait of Juan de Fuca, Georgia Straits, and the San Juan 
Islands, but have expanded back into Puget Sound and the Hood Canal again as their numbers have 
been on the rise in recent years. Reduction in fishery related entanglements is likely a major factor 
in their return to the more inland waters (Evenson et al. 2016). 

4.10.3 Site-Specific Occurrence 

Between 2019 and 2023, iNaturalist recorded 68 sightings of harbor porpoises in the San Juan 
Islands. Peak occurrences were recorded between April and September, with average number of 
days with sightings between just over 1 and 2. Between October and March, sighting days averaged 
between 0.25 and 0.8. Similar trends were noted in the greater North Salish Sea. Harbor porpoise 
sightings are underreported, so this is likely an underestimate. 

Occurrence within the project areas is likely, though it is possible that seasonal trends may occur.  

4.11 STELLER SEA LION 

4.11.1 Status and Management 

Steller sea lions can be found in waters from northern Japan to California, throughout the Pacific 
Rim (Loughlin et al. 1984). Within U.S. waters, two distinct stocks of Steller sea lions are 
recognized based upon genetic and phenotypic differences that have been extensively studied 
(Loughlin et al. 1997). The MMPA recognizes these two stocks as the Eastern U.S. stock (includes 
animals from rookeries east of Cape Suckling, Alaska) and the Western U.S. stock (includes 
animals from rookeries west of Cape Suckling, Alaska). The Eastern U.S. stock includes animals 
present in waters off of California, Oregon and Washington. The Steller sea lion is protected under 
the MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA.  

4.11.2 Distribution 

Steller sea lions are most often found along the Washington coast from the Columbia River to 
Cape Flattery, but some can be found within the Strait of Juan de Fuca, San Juan Islands, and the 
Puget Sound up to the mouth of the Nisqually River (Wiles 2015). Although there are two separate 
stocks formally recognized, some studies have shown evidence of individuals from each stock 
crossing the Cape Suckling stock boundary to establish rookeries. Typically, though, the Steller 
sea lion shows a higher degree of site fidelity to their own natal rookery (Raum-Suryan et al. 2002, 
Hastings et al. 2017). Outside of the breeding season is when the animals are most widely 
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dispersed, with males and younger individuals more likely to cross the stock boundary during this 
time (Baker et al. 2005, Jemison et al. 2013, 2018). 

4.11.3 Site-Specific Occurrence 

Based on iNaturalist, between 2019 and 2023, Steller sea lions were observed on 207 days within 
a 15 mile radius of the San Juan Islands. Peak occurrences were recorded between the months of 
April and October with average number of days with sightings between 4 and 7, with the exception 
of July that averaged 3 days. Between November and March, sighting days averaged between 1 
and 2. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, San Juan 
Islands, and Strait of Georgia). 

Occurrence within the project areas is likely at some point during the project, though sightings are 
lower during the late fall and winter months when in-water work would be occurring.  

4.12 CALIFORNIA SEA LION 

4.12.1 Status and Management 

California sea lions are found throughout the Pacific Ocean and breed on islands off the coast of 
southern California, western Baja California, and the Gulf of California. Based on DNA analysis, 
the California sea lion is divided into five different stocks recognized by the MMPA: 1) the Pacific 
Temperate stock, 2) the Pacific Subtropical stock, 3) the Southern Gulf of California stock, 4) the 
Central Gulf of California stock, and 5) the Northern Gulf of California stock (Schramm et al. 
2009). The Pacific Temperate stock includes those animals that may be found off the coast of 
Washington, within the Strait of Juan de Fuca and the San Juan Islands. The California sea lion is 
protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed 
under the ESA. 

4.12.2 Distribution 

This species is found along the continental shelf and slope areas along the Pacific Coast, moving 
generally north towards Washington’s coast to feed during spring and fall seasons. California sea 
lions are less abundant in Puget Sound during the summer months. Their main prey in Washington 
includes herring and salmon, especially steelhead, but are known to often be opportunistic feeders 
(Jefferson et al. 2015). Many rookeries for this stock are located in the Channel Islands off 
California. The Pacific Temperate stock of California sea lions is known to have multiple haul outs 
along the Washington and Oregon coastline, typically utilizing rocky coastal features or small 
islands. Alternatively, these sea lions are known to sometimes use man-made structures such as 
docks for their haul outs (Jefferson et al. 2015).  

California sea lions have shown a steady increase in abundance within the past few decades after 
being hunted continuously by humans from the 1800s into the early 1900s. Their increase in 
population numbers is thought to be largely contributed to their general resilience to environmental 
factors (such as El Nino) and their documented flexibility in diet and behavior (Lowry et al. 1991). 
However, from 2013 through 2017, NOAA documented high mortality in pups and juvenile 
California sea lions and declared this as an “Unusual Mortality Event” (UME). A main cause of 
this UME was a low abundance in prey species, especially sardines, as identified by NOAA 
experts. The change in availability and distribution of these prey species has been linked to warm-
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water anomalies within the California Current (Cavole et al. 2016). This phenomenon is expected 
to continue to affect a wide range of marine species as ocean temperatures continue to rise.  

4.12.3 Site-Specific Occurrence 

iNaturalist recorded 43 days of California sea lion sightings between 2019 and 2023. Peak 
occurrences were recorded in April and May, which averaged just below and just above 2 
sightings, respectively. Between June and March, the average number of days with sightings per 
month was between 0 and just under 1. 

Occurrence within the project areas is infrequent, with sightings lower during the months when in-
water work would be occurring. 

4.13 NORTHERN ELEPHANT SEAL 

4.13.1 Status and Management 

Northern elephant seals inhabit waters in the Pacific Ocean from Baja California and into the 
central north Pacific, past the Aleutian Islands. The majority of the large rookeries utilized by this 
species are located along the coast of California, into Baja (Lowry et al. 2014). In the past, the 
northern elephant seal almost reached extinction, but it has recovered in population since then. 
However, because their numbers were reduced so drastically, the species experienced loss of 
genetic diversity and a severe bottleneck in population size (Hoelzel et al. 2002). Since then, two 
demographically distinct populations of northern elephant seals have been observed and are 
considered separate stocks: the California breeding stock (subsequently referred to as the U.S. 
breeding population) and the Baja California breeding stock. The California breeding stock 
contains seals found in waters off of Northern California, Oregon, and Washington. The northern 
elephant seal is protected under the MMPA but is not designated as a strategic or depleted stock, 
nor is it listed under the ESA. 

4.13.2 Distribution 

Northern elephant seals show site fidelity to their natal rookeries, most of which are located off 
the coast of California, on offshore islands (Stewart et al. 1994). The seals breed and give birth 
from December to March in California and then migrate north to forage along the northern pacific 
coast (Stewart and Huber 1993). Males and females, however, typically forage in different areas 
and feed on different types of prey, confirmed by satellite tag data (Le Boeuf et al. 2000). Males 
make their way north to the Gulf of Alaska and western Aleutian Islands to feed on benthic species 
along the continental shelf. Alternatively, females will migrate to the Gulf of Alaska/central North 
Pacific to feed on pelagic prey, such as small fish (Le Boeuf et al. 2000). Both males and females 
will return to land in spring/summer to molt, and then will rotate between their respective feeding 
areas between their molting events and winter breeding events. 

4.13.3 Site-Specific Occurrence 

Northern elephant seals are rare in Puget Sound, though sightings have been increasing in the last 
decade. A related group has been exhibiting site fidelity at Whidbey and Fidalgo Islands since the 
matriarch, “Ellie” first visited Whidbey Island to molt in 2010. Since then, in late January she has 
returned to pup on beaches on Whidbey and Fidalgo Island, including the beach at Bowman Bay. 
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Elephant seals typically molt in spring and summer, though photos of elephant seals hauled out in 
Puget Sound indicate molting may also occur as early as February.  

INaturalist reports along the southwest shore of Fidalgo Island (including Bowman Bay), include 
sightings of Ellie and her pups in January and February and of solo juveniles in March through 
June. Newspaper reports include sightings of an adult male on Whidbey Island in January. A 
sighting of a juvenile on Smith Island (west of Deception Pass and southeast of the San Juan 
Islands) was reported in August 2012, and an adult male elephant seal was photographed east of 
Stuart Island in September 2010. Sightings were also recorded in May, June, September, and 
October on the western point of Fidalgo Island.  

4.14 HARBOR SEAL 

4.14.1 Status and Management 

Harbor seals are found widespread in coastal and estuarine waters in the Pacific Ocean, from Baja 
California, north to Washington and west through the Gulf of Alaska, all the way up to the Bering 
Sea and the Pribilof Islands. Harbor seals are generally non-migratory and show high site fidelity 
to their preferred haul out sites (Scheffer and Slipp 1944, Fisher 1952, Bigg 1969, 1981, Pitcher 
and Calkins 1979, Pitcher and McAllister 1981). Previously, harbor seals were thought to be 
divided into three stocks along the west coast of the continental U.S.: 1) inland waters of 
Washington State (including Hood Canal, Puget Sound, and the area from the Strait of Juan de 
Fuca down to Cape Flattery), 2) outer coast of Oregon and Washington, and 3) California (Boveng 
1988). More recent DNA evidence and ecological studies have shown that these three stocks still 
hold, but that the Inland Waters stock should be subdivided into three distinct stocks as well. Thus, 
five separate stocks are now recognized by the MMPA for harbor seals: 1) Southern Puget Sound 
(south of the Tacoma Narrows Bridge), 2) Washington Northern Inland Waters (includes areas in 
the Puget Sound north of the Tacoma Narrows Bridge, the San Juan Islands, and the Strait of Juan 
de Fuca), 3) Hood Canal, 4) Oregon/Washington Coast, and 5) California. The harbor seal is 
protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed 
under the ESA. 

4.14.2 Distribution 

From the 1940’s to the 1950’s, a state-funded harbor seal bounty program existed, eliminating 
approximately 17,133 seals during this time (Newby 1973). Since the commencement of this 
program and the passage of the MMPA, however, the population of harbor seals have steadily 
increased in recent decades, since 1983 (Jeffries et al. 1997). 

Harbor seals of the inland waters stock, specifically the Northen Inland Waters, are most likely to 
be found within the project area. Harbor seals are commonly found along the coast and inland 
within estuaries and into the mouths of large rivers. Generally, harbor seals do not make large 
pelagic migrations like other pinnipeds, and instead are known for more localized movements 
corresponding with tides, weather, and food abundance (Scheffer and Slipp 1944, Fisher 1952, 
Bigg 1969, 1981). Typical habitat used for haul outs include rocks, reefs, beaches and drifting ice 
patches. However, they are also commonly found on man-made structures such as docks, piers and 
floats, utilizing them for haul outs as well.  
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4.14.3 Site-Specific Occurrence 

Based on the iNaturalist citizen science site, between 2019 and 2023, harbor seals were observed 
on 555 days within a 15 mile radius of the San Juan Islands. Peak occurrences were recorded 
between the months of May and October with average number of days with sightings between 11 
and 15. Between November and April, sighting days averaged between 3 and 10. Similar trends 
were noted in the greater North Salish Sea (Strait of Juan de Fuca, San Juan Islands, and Strait of 
Georgia). 

Occurrence within the project areas is likely, though sightings are lower during the late fall and 
winter months when in-water work would be occurring. 
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5 TYPE OF INCIDENTAL TAKE AUTHORIZATION REQUESTED 

The type of incidental taking authorization that is being requested (i.e., takes by harassment 
only; takes by harassment, injury, and/or death) and the method of incidental taking. 

5.1 INCIDENTAL TAKE AUTHORIZATION REQUEST 

The MMPA defines “take” as “to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, 
or kill any marine mammal” (16 U.S. Code [USC] 31.1362 (13)).” “Harassment” is defined as 
“any act of pursuit, torment, or annoyance” of marine mammals. Harassment is further defined as 
Level A (injury) or Level B (behavioral disturbance) harassment. Level A harassment is that which 
has to potential to result in injury to marine mammals or marine mammal stocks in the wild, and 
Level B harassment is that which may result in disruption of behavioral patterns such as migration, 
breathing, nursing, breeding, feeding, or sheltering, but will not result in injury (Alaska DOT&PF 
2020). 

State Parks is requesting authorization for take of marine mammals incidental to underwater noise 
from pile removal and installation activities under Section 101 (a)(5)(A) of the MMPA. State Parks 
requests Level B harassment take for all non-ESA-listed marine mammals, and Level A take for 
harbor porpoises and harbor seals that may result from the animals entering the Level A take zone 
for cumulative sound exposure levels (SELcum). No Level A take for any species is requested for 
the ensonified area for peak pressure levels. No serious injury or mortality are anticipated as a 
result of this program. 

To be conservative on account of both group size and low profile  in the water (i.e. lower  
detectability than larger cetaceans and pinnipeds), requested take was rounded up from calculated 
exposure. With standard rounding, calculated Level A take for all species was zero (0). Level A 
take for harbor seals and harbor porpoises is still being requested. 

5.2 METHOD OF TAKING 

Pile driving and removal work occurring through this program (as described in Section 1) may 
result in harassment to marine mammals through production of underwater noise above that of 
ambient underwater noise conditions. These activities may result  in Level B take, as  described  
above, from temporary and localized displacement, disturbance, or temporary threshold shift 
(TTS) in the hearing of marine mammals. Impact hammer pile driving also has the potential to 
result in auditory injury AUD INJ if marine mammals enter and remain  in the Level A area  of  
ensonification for SELcum. Peak noise of a single strike (dB peak) of pile size and material proposed 
for this Program is below marine mammal peak threshold for all hearing groups; thus, no take is 
requested for Level A harassment occurring within this isopleth.  

Take reduction measures to be implemented include: installation using a vibratory hammer 
whenever possible; use of a bubble curtain or similar attenuation device when using an impact 
hammer; BMPs as outlined in Section 11; and implementing mitigation and monitoring methods 
as outlined in Section 13. 

State Parks proposes to remove and install pile at all seven facilities over the five year period of 
this authorization. Pile are anticipated to be removed with a direct-pull method whenever possible 
so as to avoid introduction of underwater noise in the marine environment; however, removal with 
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a vibratory hammer is likely. Pile will be installed with a vibratory hammer whenever possible; 
however, in the sites located in the San Juan Islands, the substrate includes a bedrock layer that 
may render the vibratory hammer infeasible for installation. In that case, a rock drill will be used 
to bore the hole for the pile, then a vibratory or impact hammer will be used to embed the pile into 
the hole. 

Incidental Level A take is requested for a small number of harbor porpoises or harbor seals which 
may surface within the SELcum isopleth during impact hammer driving. Level A take is not 
anticipated to occur for any species, however, take is requested for these two species for the 
unlikely event of occurrence. 

5.3 PROJECT ACTIVITIES NOT EXPECTED TO GENERATE TAKE 

5.3.1 Airborne Noise 

Pile removal and installation will occur at seven locations in the San Juan Islands and Deception 
Pass. None of these areas have known haulouts for pinnipeds within the calculated disturbance 
zones for harbor seals (90 dB) or all other pinnipeds (100 dB; Table 6). Therefore, no take is 
requested for airborne noise disturbance. 

Note: A particular northern elephant seal individual has begun utilizing Bowman Beach as a 
pupping ground in recent years. Pupping has occurred at the end of January/early February, which 
is at the end of the in-water work window for Bowman Bay. State Parks Policy 73-04-01 Protecting 
Washington State Parks Natural Resources A. Biodiversity Protection 2. Sensitive species and 
habitats reads: 

State Parks will strive to identify, protect, and promote the recovery of all plant and animal species 
listed under the Endangered Species Act, or that have been identified by the Washington 
Department of Fish and Wildlife (“WDFW”) or by the Washington Department of Natural 
Resources (“DNR”) – Natural Heritage Program (“Natural Heritage”) to be “species of 
concern.” Specifically, State Parks will endeavor to inventory, to monitor, to restore, and to 
maintain species of concern and their habitats, cooperating with other agencies and stakeholders 
to ensure that conservation initiatives benefit local and landscape-level recovery efforts. 

Consistent with this policy, consideration will be given to this elephant seal during construction 
planning and coordination. State Parks will strive to identify, protect, and promote the recovery of 
all plant and animal species listed under the ESA, or that have been identified by WDFW or by 
DNR – Natural Heritage to be “species of concern per State Parks Policy 73-04-01. 

5.3.2 Substrate Disturbance 

Pile removal and installation activities may generate temporary, localized areas of elevated 
turbidity. These plumes are not expected to extend beyond the 150-foot buffer at which turbidity 
is considered to be harmful to fish, and thus, marine mammals are not likely to be impacted by 
habitat impacts to prey. No take is requested for substrate disturbance. 
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6 TAKE ESTIMATES FOR MARINE MAMMALS 

By age, sex, and reproductive condition (if possible), the number of marine mammals (by 
species) that may be taken by each type of taking identified in Section 5, and the number of 

times such takings by each type of taking are likely to occur. 

Pile removal and installation activities produce areas of elevated underwater noise. Use of a 
vibratory hammer and rock drill are not known to cause injurious levels of underwater noise; 
however, at close distance, use of an impact hammer could result in AUD INJ (Level A exposure 
as defined under the MMPA). All three methods may result in behavioral disturbance (Level B 
exposure as defined under the MMPA) up to calculated distances from the source. The potential 
for impacts to marine mammals will be mitigated by closely adhering to BMPs (Section 11) and 
following the protocols in the proposed Marine Mammal Monitoring Plan (Section 11.6, Appendix 
C). Despite these efforts, there is a small chance that Level A or Level B exposure will occur.  

Level B take is requested for most species addressed in this application. Level A take is only 
requested for harbor porpoises and harbor seals; this is because density estimates in the project 
areas are high, likelihood of occurrence is also high, and harbor porpoises and harbor seals present 
a low profile when at the surface and thus are sometimes difficult to detect. Level A take is highly 
unlikely, as observers will be in place at several locations throughout the Level B ZOI and with a 
view of the Level A ZOI to allow for shutdown if a marine mammal is approaching the Level A 
ZOI. Successful implementation of the marine mammal monitoring plan will result in few if any 
Level A exposures to marine mammals. Exposures of marine mammals were determined by: 

 Calculating the area of the ZOI for each source of noise, type and size of pile, and marine 
mammal hearing group (based on thresholds identified for each hearing group) at each site 
(Section 1.6; Table 5); 

 Estimating the duration of the sound-generating activity, both time to remove/install each 
pile, and the number of days of work that is expected at each site (Table 9) 

 Evaluating species densities (Table 10) and likelihood of occurrence at each site (Table 
11); and 

 Evaluating the group size and geographic region of each target species (Table 12). 

The potential for Level A and Level B harassment exposures were calculated using the following 
equation (Table 13 and Table 14): 

Exposure estimate = N × ZOI × maximum days of pile removal/installation 

Where: 

N = density estimates 

ZOI = areas of the ZOIs 

Considerations: 

 ZOI was determined using a conservatively high estimate for number of pile to be driven 
per day (to reflect the possibility of fast production). This resulted in the area of the ZOI 
being conservatively high. Number of days of pile driving was also estimated 
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conservatively, with more days factored in than would be necessary if the estimated 
number of pile per day were successfully driven (to reflect the possibility of low 
production). Because take was calculated by multiplying density x area of ZOI x maximum 
days of pile driving, and both ZOI and days of pile driving were conservative on the high 
end, take estimates are also conservatively high. 

 For projects that are still in the design phase (e.g., Olga), high estimates for number and 
size of pile were used. 

 ZOIs were calculated for each size and type of pile based on conservative assumptions for 
installation method at each location. 

 Once the radius of the ensonified area was calculated (2024 User Spreadsheet Tool 
(Version 3.1), actual area (sq km) after accounting for land within the polygon was 
calculated in GIS or Google Earth. 

 No haulouts are located within the ZOI for airborne noise; thus, no take is requested for 
airborne noise. 

 Cetaceans are in/underwater 100% of the time, thus, cetaceans may be exposed to in-water 
noise within the applicable ZOI for 100% of the duration. Although pinnipeds spend a 
portion of in-water time with their heads above the surface of the water, analysis treated 
pinnipeds as though they are underwater 100% of the time. 

Following are Level A and Level B exposure estimates calculated per project, exposure estimates 
calculated for each species per year, and requested number of take. To be conservative, Level A 
exposure estimates that were calculated to be greater than five hundredths (0.05) were counted as 
one potential Level A exposure. 

6.1 CALCULATED EXPOSURE ESTIMATES BY PROJECT AND YEAR 

Calculated Level A (harbor porpoise and harbor seal) and Level B (all species) exposure estimates 
per year are presented for each project in Table 13 and Table 14, respectively.  

Total calculated Level B exposure estimates for each year of the Program are presented in Table 
15. 
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Table 13. Calculated Level A exposure estimates using standard rounding for all applicable projects in the 
program. 

Harbor Porpoise Harbor Seal 

Density 2.16 0.76 

Stock Abundance 11,233 11,036 

Days of Pile 
Work 

Level A Exposure 
Estimate 

(Ensonified Area 
[sq km]) 

Level A Exposure 
Estimate 

(Ensonified Area 
[sq km]) 

Reid Harbor – Year 1 

Impact Hammer Embedment/Proofing 
16-inch steel pile 

3 
1 

(0.15) 
0 

(0.05) 

Rock Drilling (max) - Embedment 
16-inch steel pile 

5 
0 

(0.02) 
0 

(0.04) 

Prevost Harbor – Year 2 

Impact Hammer Embedment/Proofing 
16-inch steel pile 

2 
1 

(0.14) 
0 

(0.06) 

Rock Drilling (max) - Embedment 
16-inch steel pile 

4 
0 

(0.02) 
0 

(0.05) 

Fossil Bay – Year 2 

Impact Hammer Embedment/ Proofing 
16-inch steel pile 

3 
1 

(0.15) 
0 

(0.07) 

Rock Drilling (max) - Embedment 
16-inch steel pile 

5 
0 

(0.02) 
0 

(0.05) 

Olga – Year 5 

Impact Hammer Proofing 
16-inch steel pile 

3 
1 

(0.16) 
0 

(0.06) 

Rock Drilling (max) - Embedment 
16-inch steel pile 

5 
0 

(0.02) 
0 

(0.05) 

TOTAL 4 0 
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Table 14. Calculated Level B exposure estimates per species per activity for all applicable projects in the program. (Note, there was no change in Level B 
exposure estimates from the updated guidance.) 

Hearing Group LF HF VHF OW PW 
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Density 0.000 0.010 0.008 0.004 0.000 0.000 0.110 0.079 2.160 0.003 0.025 0.003 0.760 

Stock Abundance 11,065 915 25,960 349 1,056,308 3,477 34,999 16,498 11,233 43,201 257,606 194,907 11,036 

Project and 
Activity 

Days 
of Pile 
Work 

Ensonified 
Area 

[sq km] 
Level B Exposure Estimates 

Reid Harbor 

Vibratory 
Removal  
14-inch 
timber pile 

2 0.79 0 0 0 0 0 0 0 0 0 0 0 0 0 

Vibratory 
Installation  
16-inch 
steel pile 

3 1.39 0 0 0 0 0 0 1 1 24 0 0 0 8 

Impact 
Embedment 
/Proofing 
16-inch 
steel pile 

3 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rock 
Drilling 
(max) -
Embedment 
16-inch 
steel pile 

5 2.53 0 0 0 0 0 0 3 2 55 0 1 0 19 

REID TOTAL 0 0 0 0 0 0 4 3 79 0 1 0 27 
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Density 0.000 0.010 0.008 0.004 0.000 0.000 0.110 0.079 2.160 0.003 0.025 0.003 0.760 

Stock Abundance 11,065 915 25,960 349 1,056,308 3,477 34,999 16,498 11,233 43,201 257,606 194,907 11,036 

Project and 
Activity 

Days 
of Pile 
Work 

Ensonified 
Area 

[sq km] 
Level B Exposure Estimates 

Prevost Harbor 

Vibratory 
Removal  
14-inch 
timber pile 

3 0.89 0 0 0 0 0 0 0 0 1 0 0 0 0 

Vibratory 
Installation  
16-inch 
steel pile 

2 3.79 0 0 0 0 0 0 0 0 6 0 0 0 2 

Impact 
Embedment 
/ Proofing 
16-inch 
steel pile 

2 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rock 
Drilling 
(max) -
Embedment 
16-inch 
steel pile 

4 4.85 0 0 0 0 0 0 1 1 19 0 0 0 7 

PREVOST TOTAL 0 0 0 0 0 0 1 1 26 0 0 0 9 

WA State Parks & Recreation Commission 70  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



 
 

    

 

  

   

 

 

 

 
 

 
  

              

               

 
 
 

 

                          

 

               

 

          

 

               

 

 

 

  

Hearing Group LF HF VHF OW PW 

Species 

F
in

 W
ha

le

M
in

k
e 

W
ha

le
 

G
ra

y 
W

h
al

e

T
ra

n
si

en
t 

K
ill

er
 W

h
al

e 

C
om

m
on

D
ol

ph
in

B
ot

tl
en

os
e 

D
ol

ph
in

P
ac

if
ic

 W
h

it
e-

S
id

ed
 D

ol
ph

in

D
al

l's
 P

or
p

oi
se

 

H
ar

bo
r 

P
or

po
is

e

S
te

ll
er

 S
ea

 
L

io
n

C
al

if
or

n
ia

 S
ea

L
io

n

N
or

th
er

n
E

le
p

h
an

t 
S

ea
l

H
ar

b
or

 S
ea

l 

Density 0.000 0.010 0.008 0.004 0.000 0.000 0.110 0.079 2.160 0.003 0.025 0.003 0.760 

Stock Abundance 11,065 915 25,960 349 1,056,308 3,477 34,999 16,498 11,233 43,201 257,606 194,907 11,036 

Project and 
Activity 

Days 
of Pile 
Work 

Ensonified 
Area 

[sq km] 
Level B Exposure Estimates 

Fossil Bay 

Vibratory 
Removal  
16-inch 
timber pile 

2 0.71 0 0 0 0 0 0 0 0 1 0 0 0 0 

Vibratory 
Installation  
16-inch 
steel pile 

3 9.58 0 0 0 0 0 0 4 3 69 0 1 0 24 

Impact 
Embedment 
/ Proofing 
16-inch 
steel pile 

3 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rock 
Drilling 
(max) -
Embedment 
16-inch 
steel pile 

5 36.38 0 2 1 1 0 0 18 13 358 0 4 0 126 

FOSSIL BAY TOTAL 0 2 1 1 0 0 22 16 428 0 5 0 150 
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Density 0.000 0.010 0.008 0.004 0.000 0.000 0.110 0.079 2.160 0.003 0.025 0.003 0.760 

Stock Abundance 11,065 915 25,960 349 1,056,308 3,477 34,999 16,498 11,233 43,201 257,606 194,907 11,036 

Project and 
Activity 

Days 
of Pile 
Work 

Ensonified 
Area 

[sq km] 
Level B Exposure Estimates 

Olga 

Vibratory 
Removal  
16-inch 
timber pile 

3 2.46 0 0 0 0 0 0 0 0 1 0 0 0 0 

Vibratory 
Installation  
16-inch 
steel pile 

3 21.24 0 1 1 0 0 0 7 5 132 0 2 0 46 

Impact 
Proofing 
16-inch 
steel pile 

3 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rock 
Drilling 
(max) -
Embedment 
16-inch 
steel pile 

5 43.08 0 2 2 1 0 0 22 16 441 1 5 1 155 

OLGA TOTAL 0 3 3 1 0 0 29 21 574 1 7 1 201 
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Density 0.000 0.010 0.008 0.004 0.000 0.000 0.110 0.079 2.160 0.003 0.025 0.003 0.760 

Stock Abundance 11,065 915 25,960 349 1,056,308 3,477 34,999 16,498 11,233 43,201 257,606 194,907 11,036 

Project and 
Activity 

Days 
of Pile 
Work 

Ensonified 
Area 

[sq km] 
Level B Exposure Estimates 

Bowman Bay 

Vibratory 
Removal  
12-inch 
timber pile 

16 1.06 0 0 0 0 0 0 0 0 5 0 0 0 2 

BOWMAN TOTAL 0 0 0 0 0 0 0 0 5 0 0 0 2 

Rosario 

Vibratory 
Removal  
14-inch 
timber pile 

2 1.36 0 0 0 0 0 0 0 0 0 0 0 0 0 

ROSARIO TOTAL 0 0 0 0 0 0 0 0

 0 

0 0 0

 0 

TOTAL 0 5 4 2 0 0 61 45 1,203 1 14 1 421 
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Table 15. Total calculated Level B exposure estimates per species per year of the Program. 

Hearing Group LF HF VHF OW PW 
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Density 0.000 0.010 0.008 0.004 0.000 0.000 0.110 0.079 2.160 0.003 0.025 0.003 0.760 

Stock Abundance 11,065 915 25,960 349 1,056,308 3,477 34,999 16,498 11,233 43,201 257,606 194,907 11,036 

LOA Year 1 

Reid Harbor 0 0 0 0 0 0 4 3 79 0 1 0 27 
Bowman  0  0  0  0  0  0  0  0  5  0 0  0 2  

LOA YEAR 1 TOTAL 0 0 0 0 0 0 9 7 175 0 2 0 61 

LOA Year 2  

Prevost 0 0 0 0 0 0 1 1 26 0 0 0 9 
Fossil Bay 0 2 1 1 0 0 22 16 428 0 5 0 150 

LOA YEAR 2 TOTAL 0 2 2 1 0 0 23 17 454 0 5 0 159 

Years 3 or 4 

Rosario 0 0 0 0 0 0 0 0 0 0 0 0 0 

LOA YEARS 3 OR 4 
TOTAL 

0 0 0 0 0 0 0 0 0 0 0 0 0 

Year 5 

Olga 0 3 3 1 0 0 29 21 574 1 7 1 201 

LOA YEAR 5 TOTAL 0 3 3 1 0 0 29 21 574 1 7 1 201 

TOTAL 0 5 4 2 0 0 61 45 1203 1 14 1 421 
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6.2 CALCULATED EXPOSURE ESTIMATES BY SPECIES

 Table 16 presents the calculated Level A and Level B exposure estimates for each year of the Program. Please see Table 13 and Table 
14 for detail used for calculations (number of pile to be driven per day and ensonified area).  

Table 16. Calculated Level A and Level B exposure estimates during each year of the Program by species. 

Species Density 
Stock 

Abundance 

Level A Exposure Estimates Level B Exposure Estimates 

Yr 11 Yr 22 Yrs 3 
or 43 Yr 54 TOTAL Yr 1 Yr 2 

Yrs 3 
or 4 

Yr 5 TOTAL 

Mysticeti 

Fin Whale 0.000 11,065 0 0 0 0 0 0 0 0 0 0 

Minke Whale 0.010 915 0 0 0 0 0 0 2 0 4 6 

Gray Whale 0.008 25,960 0 0 0 0 0 0 2 0 3 5 

Odontoceti 

Transient Killer Whale 0.004 349 0 0 0 0 0 0 1 0 1 2 

Common Dolphin 0.000 1,056,308 0 0 0 0 0 0 0 0 0 0 

Bottlenose Dolphin 0.000 3,477 0 0 0 0 0 0 0 0 0 0 

Pacific White-Sided 
Dolphin 

0.110 34,999 0 0 0 0 0 4 29 0 33 66 

Dall's Porpoise 0.079 16,498 0 0 0 0 0 3 21 0 25 49 

Harbor Porpoise 2.160 11,233 1 
2 
3 

0 
3 

2 
5 
8 

79 525 6 620 1,230 

Otariidae 

Steller Sea Lion 0.003 43,201 0 0 0 0 0 0 0 0 1 1 

California Sea Lion 0.025 257,606 0 0 0 0 0 2 6 0 8 16 

Phocidae 

Northern Elephant Seal 0.003 194,907 0 0 0 0 0 0 1 0 1 2 

Harbor Seal 0.760 11,036 0 
0 
0 

0 
0 
0 

0 
0 

29 187 3 219 438 

Projects planned for this period: 
1 Bowman Bay, Reid Harbor; 2 Prevost Harbor, Fossil Bay; 3 Rosario; 4 Olga 
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6.3 REQUESTED TAKE PER SPECIES 

Based on the calculated estimated Level A and Level B exposures for each species, the requested 
take for each species per two-year period is presented in Table 17 below. The numbers requested 
for the two year period may all occur in one or the other year (in the unlikely event that all projects 
in the biennium are constructed within the same in-water work window), or may be divided 
between two years, but will not occur in both years. Because take review by NOAA is based on 
highest take in any given year, State Parks has formatted their take request to reflect the highest 
take that may occur in one or the other year of the biennium. To track actual take, State Parks 
proposes the following: at the end of the first year of each biennium, reported take will be tallied 
and subtracted from the total allotted take for that biennium. Only the difference will be allowed 
during the second year. 

Take requests are based off of calculated Level A and Level B take estimates, but also consider 
factors such as the likelihood of occurrence of the species in the areas, proximity of haul-outs to 
the ZOIs, tools for detecting each species (including local real-time sightings networks for certain 
species), detectability/profile in the water, group size, and behavioral habits of the species. Take 
estimates were calculated as though every pile will be fully installed using every installation 
method; thus, take estimates and requested take are highly conservative. Level A take is not 
expected for any species; however, because calculated Level A exposure for harbor porpoise and 
harbor seal were greater than zero for some activities for some Projects, State Parks is requesting 
Level A take for harbor porpoises and harbor seals to be conservative. No other species are likely 
to occur within the small ZOIs for Level A take.  

6.3.1 Fin Whale 

No Level A or Level B take of fin whales are requested.  

Fin whales are not common in the inland waters of Washington, and thus are not anticipated to be 
present in the project areas. If fin whales were to approach the vicinity of the project area, they are 
likely to be detected by observers due to  their  large  size, tall blow, and long, multi-surfacing 
surface intervals. 

If  an animal  were to  enter  the  Strait of  Juan de  Fuca  or the Strait of Georgia, there is a high 
likelihood that they would be reported by Orca Network to provide advance warning of their 
presence to the monitoring team. If a fin whale enters the applicable ZOI for the project, work will 
be shut down prior to Level B take. 

6.3.2 Minke Whale 

No Level A take of minke whales is requested. One (1), two (2), zero (0), and three (3) Level B 
take of minke whales are requested during Year 1, Year 2, Years 3-4, and Year 5, respectively.  

Minke whales can be difficult to detect because of their lack of visible blow and short, quick 
surfacings. Minke whales are not commonly seen in the Program Area (minimum stock abundance 
estimate for the CA/OR/WA stock is 915); however, because of their low detectability, they are 
also likely undercounted and misidentified. Minke whales typically are sighted alone, so if Level 
B take were to occur, it would be on only one animal at a time. 
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Minkes are sporadically reported by Orca Network, but too inconsistently to rely on the tool for 
informing observers of the presence of minke whales.  

To account for the low detectability, State Parks is requesting one (1), two (2), zero (0), and three 
(3) Level B take of minke whales during Year 1, Year 2, Years 3-4, and Year 5, respectively. 
Based on minimum population estimates, this equates to one percent of the population over the 
five year period. The Nmin for minke whales is likely an underestimate, as minkes are difficult to 
identify to individual due to a lack of striking markings, so mark-recapture is difficult. The stock 
is not listed as “strategic” under the MMPA and is not listed under the ESA, so behavioral take of 
one percent of the stock is not likely to lead to a decline in stock numbers.  

6.3.3 Gray Whale 

No Level A take of gray whales is requested. One (1), two (2), zero (0), and three (3) Level B take 
of gray whales are requested during Year 1, Year 2, Years 3-4, and Year 5, respectively. 

Gray whales are easily detected by their large body size, visible blow, and multiple blows per 
surfacing. Gray whales may be present in the project areas, though presence is infrequent. Gray 
whales typically travel alone or in small groups of 2 to 3 animals, so if Level B take were to occur, 
it would be on small numbers at a time.  

This species is regularly and consistently reported real-time to Orca Network, so observers will 
have advance notification if gray whales are approaching the project ZOIs.  

State Parks is requesting one (1), two (2), zero (0), and three (3) Level B take of gray whales during 
Year 1, Year 2, Years 3-4, and Year 5, respectively. Based on the minimum population estimate, 
this equates to zero percent of the stock over the five year period. 

6.3.4 Transient Killer Whale 

No Level A take of transient killer whales is requested. Zero (0), thirty (30), zero (0), and thirty 
(30) Level B take of transient killer whales are requested during Year 1, Year 2, Years 3-4, and 
Year 5, respectively. 

Killer whales are easily detected by their large body size, tall dorsal fins, visible blows, multiple 
blows per surfacing, and common surface activity. Transient killer whales may be present in the 
project areas, though presence is low during the months of the in-water work windows. Transient 
killer whales are typically observed traveling with their pods, so group size per sighting varies. If 
Level B take were to occur, it would likely be on multiple animals at a time. 

This species is regularly and consistently reported real-time to Orca Network, so observers will 
have advance notification if transient killer  whales are approaching the project ZOIs. Further, 
because deciphering between ESA-listed Southern Resident killer whales and transient killer 
whales can be difficult in the field, unless confirmed by Orca Network, the marine mammal 
monitoring plan requires shutdown to occur for any killer whales sighted within the Level B ZOIs 
for the applicable activity. 

Level B take of transient killer whales is unlikely because of the robust and conservative marine 
mammal monitoring requirements for the greater species, and because of the reliability of Orca 
Network for real-time reporting of presence in the project areas. However, to accommodate the 
possibility that a pod of transient killer whales (multiple animals at once) may enter the large ZOIs 
for continuous noise, State Parks is requesting up to 30 Level B take of transient killer whales in 
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Year 2 and Year 5. Based on minimum population estimates, this equates to nine percent of the 
stock per period, and 17 percent total. Because of the conservatively large ZOIs and calculated 
take estimates and the low likelihood of occurrence within the project areas during the in-water 
work windows, it is unlikely that transient killer whales will be subjected to Level B harassment. 
If they are, behavioral disturbance will be minor and temporary; they may exhibit a change in 
swim speed or direction to avoid the underwater noise. This is not likely to have stock-level 
impacts to survival. 

6.3.5 Common Dolphin 

No Level A or Level B take of common dolphins are requested.  

Common dolphins are not common in the inland waters of Washington, and thus are not anticipated 
to be present in the project areas (density = 0.000). If common dolphins were to approach the 
vicinity of the project area, they are likely to be detected by observers due to their large group size 
and surface active behavior. Further, if common dolphins were to enter the Strait of Juan de Fuca 
or the Strait of Georgia, there is a high likelihood that they would be reported by Orca Network to 
provide advance warning of their presence to the monitoring team. If common dolphins enter the 
applicable ZOI for the project, work will be shut down prior to Level B take.  

6.3.6 Bottlenose Dolphin 

No Level A or Level B take of bottlenose dolphins are requested.  

Bottlenose dolphins are not common in the inland waters of Washington, and thus are not 
anticipated to be present in the project areas (density = 0.000). If bottlenose dolphins were to 
approach the vicinity of the project area, they are likely to be detected by observers due to their 
large group size and surface active behavior. Further, if bottlenose dolphins were to enter the Strait 
of Juan de Fuca or the Strait of Georgia, there is a high likelihood that they would be reported by 
Orca Network to provide advance warning of their presence to the monitoring team. If bottlenose 
dolphins enter the applicable ZOI for the project, work will be shut down prior to Level B take.  

6.3.7 Pacific White-Sided Dolphin 

No Level A take of Pacific white-sided dolphins is requested. Twenty (20), fifty (50), zero (0), and 
fifty (50) Level B take of Pacific white-sided dolphins are requested during Year 1, Year 2, Years 
3-4, and Year 5, respectively. 

Pacific white-sided dolphins are easily detected by their large group size, tall dorsal fins, visible 
blows, multiple blows per surfacing, and common surface activity. Pacific white-sided dolphins 
are not likely to be sighted in the project areas; however, because they travel in large pods, should 
they enter the area, many animals would be taken at once.  

Pacific white-sided dolphins are reported to Orca Network when sighted and positively identified, 
so marine mammal observers will likely have advance notification of their presence and 
movements. 

Level B take of Pacific white-sided dolphins is unlikely because of their infrequent presence in the 
project areas. However, to accommodate the possibility that a large pod of these dolphins may 
enter the large ZOIs for continuous noise, State Parks is requesting Level B take of Pacific white-
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sided dolphins. Based on the minimum population estimate for this stock, the requested Level B 
take numbers equate to zero percent of the stock for each period, zero percent for the total Program. 

6.3.8 Dall’s Porpoise 

No Level A take of Dall’s porpoises is requested. Up to 20 Level B take of Dall’s porpoises are 
requested in Year 1, 50 in Year 2, zero (0) in Years 3-4, and 50 in Year 5. 

Dall’s porpoises are more easily detected than harbor porpoises because of their porpoising 
behavior and the rooster tail that results from this behavior. Dall’s porpoises are identified by their 
distinct black and white markings, medium group size, unique rotund body shape, and common 
surface activity. Dall’s porpoises do not regularly occur in the project areas; however, because 
they travel in small groups, should they enter the area, several animals may be taken at once.  

Dall’s porpoises are not regularly reported to Orca Network; thus, this tool will not be available to 
assist with detection of this species. Because of their small body size and the large size of the 
continuous noise Level B ZOIs, Level B take of Dall’s porpoises is requested for the three periods 
during which projects proposing installation will occur. Based on the minimum population 
estimate for this stock, requested take equates to zero percent of the stock per year, and one percent 
for the five-year Program. 

6.3.9 Harbor Porpoise 

Both Level A and Level B take are requested for harbor porpoises. Up to five (5) Level A take of 
harbor porpoises are requested in Year 1, 10 in Year 2, zero (0) in Years 3-4, and 10 in Year 5. 
Up to 250 Level B take of harbor porpoises are requested in Year 1, 550 in Year 2, 10 in Years 3-
4, and 650 in Year 5. 

Based only on density and area of ZOI, between one and two Level A exposures may occur for 
harbor porpoises per project (Table 16). Level A take is not expected to occur. Mitigation and 
monitoring measures, as outlined in Sections 11 and 13, will essentially eliminate the likelihood 
of occurrence. However, because this species is typically underreported and is likely to occur in 
the Program Area, to be conservative, we are requesting five (5) Level A take per species in Year 
1, 10 in Year 2, and five (5) in Year 5, or 20 total in the five-year Program (Table 17). These small 
numbers of requested Level A take amount to approximately zero percent of the population of 
harbor porpoises over the five year period of the Program.  

Harbor porpoises are most easily detected by the disturbance at the surface of the water. Harbor 
porpoises do not have a visible blow, have small, dark bodies and a small dorsal fin, and do not 
commonly exhibit surface active behavior. Their surface intervals and movement patterns are 
sporadic or circular in nature—it is not uncommon to have only one look at a harbor porpoise 
before it moves on from the area. Harbor porpoises typically travel alone or in small groups, rather 
than in large pods; therefore it is unlikely that a large number of animals would be taken in a single 
event, as from a large pod entering the ZOI.  

Orca Network does not report sightings of harbor porpoises; thus, this real-time tool will not be 
useful to the monitoring team for this species. 

Because of the challenges detecting harbor porpoises and the large Level B ZOIs for continuous 
noise sources, based on density and site-specific occurrence, State Parks is requesting 250 Level 
B take in year 1, 550 Level B take in year 2, 10 Level B take in years 3-4, and 650 Level B take in 
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year 5. This is three percent of the minimum population estimate in year 1, five percent in year 2, 
zero percent in years 3-4, and six percent in year 5; the program total requested Level B take for 
harbor porpoises is 1,460, which is 13 percent of the minimum population estimate. The minimum 
population estimate is a conservatively low estimate for population numbers, and the requested 
take is a conservatively high estimate for behavioral disturbance; thus, it is highly unlikely that 13 
percent of the population will enter the behavioral disturbance ZOI during this program.  

6.3.10 Steller Sea Lion 

No Level A take of Steller sea lions is requested. Ten Level B take of Steller sea lions are requested 
during Year 5 of the Program. 

Steller sea lions are easily detected because of their large size, presence at the surface, and often 
visible exhalations when surfacing. Stellers may be seen individually or in a group, and may mill 
at the surface, exhibiting surface activity, or surface rest. Steller sea lions can be difficult to 
differentiate from California sea lions in the field; Stellers are larger with a thicker chest and neck, 
typically lighter in color, and the males lack the sagittal crest, but these details can be hard to 
decipher at a distance. Orca Network is not utilized for pinnipeds; thus, this tool will not be 
available to assist with advance detection or identification of this species. 

Stellers’ presence in the project areas is likely in spring and summer months and possible in fall 
and winter when work may occur, though their estimated density is low. Densities of Steller sea 
lions are lower in the inland waters of Washington than California sea lions; however, site-specific 
occurrence is more likely for Stellers than California sea lions. Sea lions tend not to be skittish, so 
may linger in the project area throughout construction, particularly if kelp beds or other such 
habitat is present within the larger ZOIs for continuous noise. Because of the likelihood of 
occurrence in the project area, the possibility of this species occurring in groups, the tendency to 
remain in an area despite mild disturbances, and the difficulty differentiating between Steller and 
California sea lions, up to 10 Level B take of Steller sea lions are requested in Year 5 of the 
Program. Based on the minimum population estimate for this stock, this equates to zero percent of 
the stock. 

6.3.11 California Sea Lion 

No Level A take of California sea lions is requested. Up to 10 Level B take of California sea lions 
are requested in Year 1, 10 in Year 2, zero in Years 3-4, and 15 in Year 5. 

California sea lions are easily detected because of their large size, presence  at the surface,  and  
often visible exhalations. California sea lions may be seen individually or in a group, and may mill 
at the surface, exhibiting surface activity, or surface rest. California sea lions can be difficult to 
differentiate from Steller sea lions in the field; Californias are smaller, typically darker in color, 
and males have a large sagittal crest, but these details can be hard to decipher at a distance. Orca 
Network is not utilized for pinnipeds; thus, this tool will not be available to assist with advanced 
detection or identification of this species. 

California sea lions’ presence in the project areas is infrequent and seasonal. Densities of 
California sea lions are higher in the inland waters of Washington than Stellers; however, site-
specific occurrence is less likely for California sea lions than Stellers. Sea lions tend not to be 
skittish, so may linger in the project area throughout construction, particularly if kelp beds or other 
such habitat is present within the larger ZOIs for continuous noise. Because of the higher reported 
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densities in the inland waters of Washington, the possibility of this species occurring in groups, 
the tendency to remain in an area despite mild disturbances, up to 10 Level B take of California 
sea lions are requested in Year 1, 10 are requested for Year 2, and 15 are requested for Year 5. 
Based on the minimum population estimate for this stock, this equates to zero percent of the stock 
for the five-year Program. 

6.3.12 Northern Elephant Seal 

No Level A take of northern elephant seals is requested. Although no take were calculated for the 
Bowman Bay project, because of known northern elephant seal use of the Bay, State Parks is 
requesting 20 Level B take for northern elephant seals in Year 1 (Bowman Bay). Five (5) Level B 
take of northern elephant seals is requested during Year 2, five (5) in Years 3-4, and five (5) in 
Year 5. 

Northern elephant seals are easily detected because of their massive size (up to 13 feet in length), 
and the unique face shape due to the proboscis that gives them their name. The proboscis is more 
notable in adult males, but also presents as a unique head shape in females and juveniles. Northern 
elephant seals are larger than either sea lion species that occurs  in the project area, but can be  
differentiated from them because they are phocid seals—they have no external ear flaps, shorter 
front and back flippers, and cannot rotate their hind flippers forward to “walk” when hauling out. 
In the water, this species will propel itself with its hind flippers rather than its foreflippers. 

When in the inland waters of Washington, northern elephant seals are typically seen individually 
or with a pup. Orca Network typically does not report pinniped sightings; however, because of the 
newsworthiness of northern elephant seals traveling to Puget Sound to pup, recent pupping events 
on Whidbey Island have been reported by Orca Network. Further, because pupping events have 
occurred on the beach at Bowman Bay and nearby beaches, State Parks follows the movements of 
this family group of northern elephant seals and will alert the construction and monitoring teams 
if an animal has hauled out in a project area. 

Besides the regular pupping events occurring around Whidbey and Fidalgo Islands, northern 
elephant seals are seasonally rare in the inland waters of Washington. Densities are low in the 
project areas. Twenty (20) Level B take of northern elephant seals are requested in Year 1 when 
extensive pile removal work is occurring within Bowman Bay, five (5) in Year 2, five (5) in Years 
3-4, when a small pile removal project will occur within Bowman Bay, and five (5) in Year 5. 
Based on the minimum population estimate for this stock, this equates to zero percent of the stock 
for the entirety of the Program. 

6.3.13 Harbor Seal 

Both Level A and Level B take are requested for harbor seals. Up to five (5) Level A take of harbor 
seals are requested in Year 1, 10 in Year 2, zero (0) in Years 3-4, and 5 in Year 5. Up to 150 Level 
B take of harbor seals are requested in Year 1, 250 Level B take of harbor seals are requested in 
Year 2, 10 in Years 3-4, and 300 in Year 5. 

Based only on density and area of ZOI, one (1) and two (2) Level A exposures are estimated for 
harbor seals, in Year 1, Year 2, Years 3-4, and Year 5, respectively; no Level A take is expected 
to occur. Mitigation and monitoring measures, as outlined in Sections 11 and 13, will essentially 
eliminate the likelihood of occurrence. However, because this species is likely to occur in the 
Program Area and haulouts are located in close proximity to some Project Areas, to be 
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conservative, we are requesting five (5) Level A take in Year 1, 10 in Year 2, and five (5) in Year 
5 (Table 17). These small numbers of requested Level A take amount to 0 percent of the population 
of harbor seals over the five year period of the program.  

Harbor seals are most easily detected by the presence of a small, shiny head at the surface. They 
may remain at the surface for a few seconds or a few minutes, sometimes swimming with their 
heads and backs above the surface. They can be easily mistaken with seabirds, however the water 
shine on their heads at the surface is a distinguishing characteristic.  

Harbor seal haulouts are present adjacent to several of the Level B ZOIs for continuous noise; thus, 
it is likely harbor seals will be present within those zones. Harbor seals also tend to exhibit 
“curious” behavior, approaching sources of acoustic disturbance rather than fleeing. Because of 
the proximity of project areas to haulouts and the behavioral tendency to approach rather than flee 
from disturbance, State Parks is requesting 150 Level B take in Year 1, 250 in Year 2, 10 in Years 
3-4, and 300 in Year 5. Based on the minimum population estimate for this stock, this equates to 
five percent of the stock for the entirety of the Program.  

6.4 LOA TAKE REQUEST SUMMARIES 

The following tables present a summary of requested Level A and Level B take for the LOA 
Program (Table 17). Calculated exposure estimates are presented in Table 16 for the LOA 
Program. 

The take requests herein are based off of calculated Level A and Level B take estimates, but also 
consider factors such as the likelihood of occurrence of the species in the areas, proximity of haul-
outs to the ZOIs, tools for detecting each species (including local real-time sightings networks for 
certain species), detectability/profile in the water, group size, and behavioral habits of the species. 
Requested take numbers were determined by reviewing calculated estimates, then using best 
professional judgement based on the factors outlined above and intimate knowledge of the project 
areas and species visibility and behavior to round the estimates to reasonable and conservative take 
request totals. Thus, the numbers presented in Table 17 are scaled up from the calculated estimates. 
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Table 17. Requested Level A and Level B take for each species for each period of the LOA program. 

Species Density Stock Abundance 

Requested Level A Take 
(% of Stock) 

Requested Level B Take 
(% of Stock) 

Yr 1 Yr 2 Yrs 3 or 4 Yr 5 TOTAL Yr 1 Yr 2 Yrs 3 or 4 Yr 5 TOTAL 

Mysticeti 

Fin Whale 0.000 11,065 0 0 0 0 0 0 0 0 0 0 

Minke Whale 0.010 915 0 0 0 0 0 
1 

(0%) 
2 

(0%) 
0 

3 
(1%) 

6 
(1%) 

Gray Whale 0.008 25,960 0 0 0 0 0 
1 

(0%) 
2 

(0%) 
0 

3 
(0%) 

6 
(0%) 

Odontoceti 

Transient Killer 
Whale 

0.004 349 0 0 0 0 0 0 
30 

(9%) 
0 

30 
(9%) 

60 
(17%) 

Common Dolphin 0.000 1,056,308 0 0 0 0 0 0 0 0 0 0 

Bottlenose Dolphin 0.000 3,477 0 0 0 0 0 0 0 0 0 0 

Pacific White-Sided 
Dolphin 

0.110 34,999 0 0 0 0 0 
20 

(0%) 
50 

(0%) 
0 

50 
(0%) 

120 
(0%) 

Dall's Porpoise 0.079 16,498 0 0 0 0 0 
20 

(0%) 
50 

(0%) 
0 

50 
(0%) 

120 
(1%) 

Harbor Porpoise 2.160 11,233 
5 

(0%) 
10 

(0%) 
0 

10 
(0%) 

20 
(0%) 

250 
(3%) 

550 
(5%) 

10 
(0%) 

650 
(6%) 

1,460 
(13%) 

Otariidae 

Steller Sea Lion 0.003 43,201 0 0 0 0 0 0 0 0 
10 

(0%) 
10 

(0%) 

California Sea Lion 0.025 257,606 0 0 0 0 0 
10 

(0%) 
10 

(0%) 
0 

15 
(0%) 

35 
(0%) 

Phocidae 

Northern Elephant 
Seal 

0.003 194,907 0 0 0 0 0 
20 

(0%) 
5 

(0%) 
5 

(0%) 
5 

(0%) 
35 

(0%) 

Harbor Seal 0.760 11,036 
5 

(0%) 
10 

(0%) 
0 

5 
(0%) 

15 
(0%) 

150 
(1%) 

250 
(2%) 

10 
(0%) 

300 
(3%) 

710 
(6%) 
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7 ANTICIPATED IMPACT ON MARINE MAMMAL SPECIES OR STOCKS 

The anticipated impact of the activity to the species or stock of marine mammal. 

State Parks is requesting small numbers of Level A take for harbor porpoises and harbor seals and 
small numbers of Level B take for most species that may occur in the area. Take were calculated 
as though every activity will be necessary to fully install each pile; thus, take numbers are highly 
conservative. Based on species and take analyses, project activities will not result in serious injury 
or death, or population-level impacts or threats to the continued survival of the species.  

7.1 PHYSIOLOGICAL RESPONSES 

Pile driving can cause AUD INJ at close range, but mortality is not known to  occur  from  pile  
driving of the size and nature occurring during this program. Although Level A exposure was 
estimated and take is requested for harbor porpoises and harbor seals, implementation of the 
mitigation and monitoring strategies discussed in Sections 11 and 13.1 are anticipated to result in 
no Level A exposure of any species as a result of this program. 

Projects occurring as part of this program have been designed to have the minimum impact 
possible on the aquatic environment. Pile size is the minimum necessary to support the structure 
and installation will be vibratory hammer whenever possible to ensure the lowest levels of project-
related underwater noise. ZOIs were calculated using the data for cumulative exposure; thus, in 
order for an animal to experience injury, it would have to be present within the ZOI for the entirety 
of the in-water pile driving workday. Further, the ZOIs that may cause physiological responses 
(e.g., sound-related trauma to the ears) are small and easily monitored. Marine mammal observers 
onsite will be prepared to shut down work if a marine mammal is seen approaching the Level A 
ZOIs. To further reduce the possibility of serious injury as part of this program, for hearing groups 
with thresholds that are above the source noise level (ZOI = 0 m), a ten meter physical interaction 
ZOI will be implemented. 

Extended marine mammal presence within this radius of pile driving for the entirety of the day is 
so unlikely as to be discountable. If the small numbers of requested Level A take do occur, the 
exposures will impact zero percent of the stock and will not result in mortality. Any effects would 
not result in population-level impacts or affect the continued survival of the species.  

7.2 BEHAVIORAL RESPONSES 

Behavioral response of marine mammals to underwater noise can vary by factors such as species, 
age, life history stage, prior history of exposure and presence of other stressors. Species differences 
in response may be due to differences in how noise is perceived (physiological differences, such 
as ear and skull morphology), differences in how sound is used for communication (e.g., 
echolocation to find prey; using hearing to detect presence of predators; and vocalizations for 
contact calls between mothers and young or conspecifics, including for breeding), and general 
behavioral traits such as skittishness versus curiosity. Pinnipeds and some dolphins tend to exhibit 
a more curious or gregarious natures and may be inclined to approach the source of underwater 
noise. Most other cetaceans are less commonly known to approach sources of disturbance.  

Life history stage may inform behavioral response if, for example, a mother is nursing or protecting 
her young, if mating is occurring, or if a seal or sea lion is molting and requires prolonged periods 
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on land. Changes of behavior to avoid underwater noise exposure can result in extraneous use of 
energy reserves and disruption of courtship or foraging efforts. In the case of molting pinnipeds, 
animals are vulnerable when hauled out on land (due to limited mobility and agility), but are 
equally vulnerable in the cold water without their warm protective coat fully intact. For depleted 
populations, these behavioral changes could affect the continued survival of the species. For the 
stocks addressed in this LOA application, no stocks will be at risk for continued survival due to 
the numbers of take requested herein. ESA-listed species found in the area (Southern Resident 
killer whales and humpback whales) will not be taken; shutdowns will be called before the animals 
enter the largest applicable zone for each site and activity. 

Given the intermittent nature of pile driving (accounting for the quiet period during setup time 
between each pile), relatively few days of pile driving (up to five days for any given activity per 
project, except for up to 16 days of pile removal at Bowman Bay), relatively small area of effect, 
and low densities and likelihood of occurrence in the Action Areas for most species, it is unlikely 
that most species would enter within the anticipated disturbance isopleths. 

If marine mammals are exposed to harassment, the intensity of the harassment would be light; the 
animals may accelerate to move through the ensonified area quickly, and/or may change direction 
of travel. These behavioral responses are not expected to result in any alteration of life history 
events (breeding, calving/pupping, feeding, etc.) or to result in population-level impacts or 
jeopardize the continued existence of the species. In most cases, timing of construction does not 
coincide with breeding or calving/pupping. Construction may coincide with harbor seal molting 
(September); however, this typically increases the duration of haul-out events when the animals 
are out of the water, effectively reducing the possibility of exposure. 

Harbor porpoises and harbor seals occur with greater frequency in the project areas than the other 
marine mammals with known occurrence in the areas. Harbor seal haulouts are located near ZOIs 
for underwater noise. Harbor seals are a curious species known to approach anthropogenic stimuli. 
Because of the attractant nature of in-water construction for harbor seals, Level A and Level B 
take are requested. Because harbor porpoises are small with a low profile when at the surface, and 
because they have quick, short surface intervals, Level A and Level B take are also requested for 
harbor porpoises. Level A exposure is not expected to occur for either of these species; take request 
is conservative. Any response, behavioral, including avoidance or attraction, or otherwise will be 
noted in the data. 

To reduce the likelihood that marine mammals are exposed to behaviorally-disturbing sound 
levels, a marine mammal monitoring plan will be closely followed (Section 11.6, Appendix C). 

7.3 IN-AIR NOISE 

No haulouts are present within the ZOIs for in-air noise; thus, no in-air exposure is expected. The 
in-air zone for continuous noise is 13 m for harbor seals and 4 m for all other pinnipeds; for most 
of the pile being installed, the entirety of the in-air noise will be inundated with water and/or have 
construction equipment in it. If a pinniped hauls out within the in-air ZOI, construction activities 
will be delayed until the animal has left the zone.  

7.4 CONCLUSIONS REGARDING IMPACTS TO SPECIES OR STOCKS 

As discussed in Sections 6.3, 7.1, 7.2, and 7.3, any exposure of marine mammals to underwater 
noise as a result of in-water pile removal or driving will be temporary and minor. Exposure to 
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underwater noise within the Level B behavioral disturbance ZOI is likely for harbor seals and 
harbor porpoises, possible for the two species of sea lions, and unlikely for all other species; 
however, any potential disturbance is not expected to alter life history stages, result in population-
level impacts, or threaten the continued survival of stocks or species. 
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8 ANTICIPATED IMPACT ON SUBSISTENCE USES – NOT APPLICABLE 

The anticipated impact of the activity on the availability of the species or stock of marine 
mammals for subsistence uses. 

This Program does not occur in Alaska and will have no impact on availability of species or stocks 
of marine mammals for subsistence use in Washington. 
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9 ANTICIPATED IMPACTS ON HABITAT 

The anticipated impact of the activity upon the habitat of the marine mammal populations and 
the likelihood of restoration of the affected habitat. 

Impacts to habitat that may occur as a result of this program would be temporary and minor, and 
would predominantly impact habitat of prey species rather than marine mammals. Potential prey 
habitat impacts include physical damage through temporary impacts to submerged aquatic 
vegetation (SAV) and water quality impacts. These are discussed in more detail below. 

9.1 IMPACTS TO MARINE MAMMAL HABITAT 

No long-term impacts to marine mammal habitat are anticipated as a result of this program. 
Impacts of underwater noise on marine mammal habitat are short in nature and would not result in 
long-term effects. Temporary avoidance may occur, but abandonment is not expected to occur. 
Underwater noise ZOIs do not present a barrier to movement that will block access to important 
areas, and any barriers created by underwater noise will be present only for short periods 
throughout the day for a short number of days each year. No new structures are proposed that 
would impede movement through or within constricted or important areas.  

In all, the program will not result in long-term or serious impacts to marine mammal habitat. 

9.2 IMPACTS TO PREY HABITAT 

9.2.1 Physical Damage 

No long-term physical damage to habitats will occur as a result of this program. Physical impacts 
to habitats that could occur as a result of this program would not noticeably alter marine mammal 
habitats; rather, they may impact habitats of their prey.  

SAV, including eelgrass and kelp, can be found near the project areas. State Parks has worked 
closely with project engineers and biologists to ensure minimal impacts to SAV. Float design has 
incorporated grated decking for increased light penetration whenever practical, and when not 
practical, floats will be positioned in water depths below those in which SAV is found. SAV 
surveys have been conducted to get a current idea of presence so that floats do not interfere with 
current beds or their 25-foot buffer. In instances where SAV is present within 25 feet of the existing 
floats, design has either incorporated a reduction or realignment to avoid the buffer, and proposes 
switching from solid to grated decking. If impacts to SAV become unavoidable, State Parks will 
work with the USACE and WDFW to determine appropriate mitigation for the impacts.  

Most of the existing overwater structures at the project sites include solid decking, allowing no 
light penetration. Replacement overwater surfaces (floats, gangways, piers, and walkways) will be 
constructed with grated surfaces wherever possible, allowing the maximum light transference 
possible, given constraints of floats and framing. Further, wherever possible, projects are designed 
to result in a net reduction in overwater coverage.  

Due to shading, overwater coverage can lead to reduced primary productivity of the aquatic habitat 
beneath the structure, reducing foraging conditions for juvenile salmonids. In general, increasing 
overwater coverage is avoided; however, in some cases increasing square footage of a structure is 
the optimal configuration for the habitat. The Fossil Bay Moorage System Replacement Project 
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will result in an increase in square footage of overwater coverage because the proposed 
pier/ramp/float system will be shifted to deeper water to reduce the scour and grounding out that 
occurs with the existing configuration. This will protect nearshore pelagic and benthic prey from 
turbidity plumes due to scour and impacts of grounding.  

As a result of these design considerations, no reduction in productivity is anticipated as a result of 
the program. 

No other physical damage will occur to the marine environment and habitats of marine mammals 
or their prey. 

9.2.2 Water Quality 

Water quality impacts can include those from turbidity, contaminants, and release of construction 
debris to the aquatic environment. Water quality can affect fish populations, including common 
marine mammal prey; however, any water quality impacts resulting from this program will be 
minor and temporary. Water quality improvement will occur through creosote removal and 
installation of a black sewage pumpout float.  

Pile extraction, pile driving, and rock socket drilling are activities that disturb the substrate, which 
temporarily suspends sediment in the water column and results in localized and minimal increases 
in turbidity. During rock socket drilling, drilling spoils are exhausted up and out of the pile during 
drilling by compressed air. The material is expected to consist of a small amount of overburden 
(likely some mud, sand, and gravel) and drilled rock pieces. Based on the expected composition 
of material, any temporary turbidity would be minimal and localized during rock socket drilling 
(up to 2 hours per pile), and would settle out quickly following pile work.  

The potential effects of increased turbidity on salmonids, a prey item of several marine mammal 
species, have been investigated by a number of studies (Servizi and Martens 1987 and 1992, 
Noggle 1978, Simenstad 1988, Redding et al. 1987, Mortensen et al. 1976, Berg and Northcote 
1985, LaSalle 1988). The potential mechanisms by which turbidity could affect salmonids include 
direct mortality, sublethal effects (stress, gill damage, and increased susceptibility to disease), and 
behavioral responses (disruptions to feeding or migration). Turbidity levels which might result in 
direct harm are typically associated with activities such as dredging in very fine sediments. There 
is no expectation that pile extraction and installation, including rock socket drilling would generate 
turbidity approaching those levels. Turbidity increases would only occur during these activities 
and are anticipated to be extremely localized, temporary, and minimal. Due to the shallow nature 
of the waters in close proximity to the project areas, exposure of marine mammals to project-
related turbidity is not expected.  

To further minimize the potential for water quality disturbances to habitat, project construction 
will be in compliance with Washington State water quality standards as administered by Ecology 
under Washington Administrative Code (WAC) 173 201A 210(1)(e)(i). Based on the WAC, 
temporary exceedances for turbidity would be allowed within a 150-foot radius from the sediment 
disturbing activities. If temporary exceedances were to be observed beyond this area during rock 
socket drilling, the contractor would deploy a silt curtain around the pile to contain turbidity until 
suspended solids have settled out of the water column. However, this is not expected to occur 
based on the material to be drilled. Overall, effects of temporary, minimal, and highly localized 
increases turbidity would be insignificant to these species. 
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Remaining project construction includes removal and/or replacement of piers, ramps, and 
moorage/landing floats. These actions would be mobilized from a construction barge or from the 
structure itself. This is work either above water, or on the surface of the water (float placement), 
and would not directly disturb the sediment. 

During all project construction, there is a risk of minimal, localized, and temporary water quality 
impacts from the unintentional release of fuel, lubricants, or hydraulic fluid from construction 
machinery. All prudent and necessary actions would be taken to avoid such a discharge, including 
regular maintenance and checks for potential contamination sources.  In the event of  a  spill,  
containment and cleanup would take precedence over continued work, ensuring that effects would 
be temporary and extremely localized relative to the project area as a whole. 

There would be potential for construction material or debris to enter the water during construction. 
This risk will be managed through adherence to standard above-water and in-water construction 
BMPs (Section 11). Pile removal and driving could affect water quality through turbidity 
(addressed above) as well as through mechanisms such as creosote releases or pile breakage. 
Standard BMPs for pile removal will be followed during any such activities.  

Adherence to these BMPs would make the likelihood and potential for harm during in-water work 
and pile removal so low as to be insignificant. Overall, potential chemical contamination is not 
expected to adversely affect any marine mammal species present within the Program Area.  

9.3 BENEFICIAL EFFECTS 

Long-term effects of the proposed program include benefits to water quality. Approximately 300 
creosote-treated timber pile will be removed between the seven locations. This will remove an 
estimated 200 tons of creosote from the aquatic environment.  

Further, State Parks proposes to install a pumpout facility as part of this program in order to reduce 
environmental impacts from illegal dumping of sewage by recreational boaters. The proposed 
project has been designed to avoid and minimize adverse impacts to the aquatic environment by 
providing a facility for recreational boaters to offload black sewage, thus preventing contamination 
from illegal dumping. Vessel sewage can contain harmful bacteria and viruses, toxic chemicals 
and nutrients (Herrera 2012). The release of boater sewage in Puget Sound threatens the health of 
Puget Sound and its ability to support healthy wildlife and human communities. If released, sewage 
can negatively impact water quality resulting in harmful algal blooms and low dissolved oxygen.  
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10 ANTICIPATED EFFECTS OF HABITAT IMPACTS ON MARINE MAMMALS 

The anticipated impact of the loss or modification of the habitat on the marine mammal 
populations involved. 

All projects included in this application have been designed to result in habitat improvement for 
marine species in Puget Sound. Two of the seven projects are removal projects, where the structure 
will not be replaced. Four of the seven projects will replace aged structures composed of solid 
timber decking and creosote-treated timber components with new structures made with 
environmentally friendly materials, including grated decking for increased light penetration. 
Whenever possible, the replacements will occur within the footprint of the existing structures; in 
some cases, slight redesign was necessary for environmental benefit (e.g., to move to deeper 
water), safety, accessibility, and/or Tribal access. The last project will install a new floating sewer 
Pumpout float in an area that is lacking such refuse disposal facilities, which will improve water 
quality in the area through removal of black water in the aquatic environment. All seven projects 
are expected to result in a net improvement of habitat quality and quantity for marine mammals 
and their prey. 

Any construction-related effects to marine mammal habitat from these projects will be localized 
and temporary. Pile removal and installation may result in potential injury or temporary avoidance 
of the area by prey species due to elevated underwater noise and/or turbidity. Per discussions in 
Section 9, any disruption in prey availability due to habitat impacts will be short-term and 
localized. These impacts will be minimized through working in the approved in-water work 
window when forage fish are not likely to be impacted, and through following BMPs as outlined 
in Section 11. 
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11 MITIGATION MEASURES TO PROTECT MARINE MAMMALS AND THEIR 
HABITAT 

The availability and feasibility (economic and technological) of equipment, methods, and 
manner of conducting such activity or other means of effecting the least practicable adverse 

impact upon the affected species or stocks, their habitat, and their availability for subsistence 
uses, paying particular attention to rookeries, mating grounds, and areas of similar 

significance. 

Federal, state, and local permits contain conditions that are intended to reduce the potential for 
short-term effects from in-water Project activities and long-term effects from habitat impacts. 
These provisions comprise an extensive list of considerations and measures that are applied to 
projects in or near estuarine and marine waters. State Parks will comply with all permit conditions, 
including those in permits issued or consulted on by: 

 USACE 

 NMFS 

 USFWS 

 WDFW 

 Ecology 

 DNR 

 Local authority administering the Shoreline Management Act (San Juan, Skagit and Island 
Counties) 

Following are BMPs, minimization and mitigation measures and timing considerations for this 
program. 

11.1 REGULATORY CONSIDERATIONS 

 Timing restrictions specifying that construction must occur when juvenile salmonids are 
absent or present in very low numbers in the adjacent waterbody would be strictly 
observed. All timing restrictions that may be established by WDFW, the USACE, NOAA 
Fisheries, or USFWS would be strictly observed (USACE permit and Hydraulic Project 
Approval [HPA]). These timing restrictions also coincide with periods of the year during 
which marine mammals with seasonal presence are less likely to occur. 

 Water quality standards and procedures that limit the impact of turbidity to a defined 
mixing zone would be observed (WAC 173-201A). Project construction will be completed 
in compliance with WAC 173-201A. 

 The Contractor will be responsible for the preparation of a Spill, Prevention, Control, and 
Countermeasure (SPCC) Plan to be used for the duration of the project. The SPCC Plan 
will be submitted to and approved by the project engineer prior to the commencement of 
any construction activities. A copy of the SPCC Plan with any updates will be maintained 
at the work site by the Contractor. The SPCC Plan will provide advanced planning for 
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potential spill sources and hazardous materials (gasoline, oils, chemicals, etc.) that the 
Contractor may encounter or utilizes as part of conducting the work. The SPCC plan will 
outline roles and responsibilities, notifications, inspection, and response protocols. 

 Any discharge of oil, fuel or chemicals into state waters is prohibited (WAC 173-201A). 

 Fuel hoses, oil drums, oil or fuel transfer valves and fittings, etc., shall be checked regularly 
for drips or leaks, and shall be maintained and stored properly to prevent spills into state 
waters. Proper security shall also be maintained to prevent vandalism (WAC 173-201A). 

 The contractor will have a spill containment kit, including oil-absorbent materials, on site 
to be used in the event of a spill or if any oil product is observed in the water. 

 Corrective actions will be taken in the event of any discharge of oil, fuel, or chemicals into 
the water (WAC 173-201A), including: 

o In the event of a spill, containment and cleanup efforts will begin immediately and 
be completed as soon as possible, taking precedence over normal work. Cleanup 
will include proper disposal of any spilled material and used cleanup material. 

o The cause of the spill shall be assessed, and appropriate action will be taken to 
prevent further incidents or environmental damage. 

 Spills and/or conditions resulting in distressed or dying fish or marine mammals shall be 
reported immediately to Ecology’s Northwest Regional Spill Response Office at (425) 649-
7000 (a 24-hour phone number; WAC 173-201A). Spills of oil or hazardous materials also 
shall be reported immediately to the National Response Center at 1 (800) 424-8802 and the 
Washington Emergency Management Division at 1 (800) 258-5990 or 1 (800) OILS-911. 

11.2 DESIGN CONSIDERATIONS 

 The replacement moorage structures will be installed in the same location and general 
configuration as the existing structures unless reconfiguration is determined to be better for 
the habitat. All of the structures will be designed to meet the existing/current environmental 
laws and reduce environmental impacts. 

 The existing structures generally have solid timber decking (no light penetration). The 
entire deck surface of the replacement floats will be covered with a minimum 60% open 
area grating with approximately 50% functional grating where applicable. 

 Using a prefabricated float minimizes the amount and duration of aquatic construction. 

11.3 GENERAL MEASURES DURING ALL ACTIVITIES 

 The contractor will comply with all permit conditions. 

 The contractor will comply with all water quality restrictions imposed by Ecology and 
implement corrective measures if temporary water quality standards are exceeded. 

 Operations will be stopped temporarily if marine mammals are observed as injured, sick, 
or dead in the project area to evaluate the cause of the injury/death and determine whether 
operations may continue without further impact. NOAA will be contacted prior to 
continuation of work. 
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 Work barge(s) will not ground out during any construction activities. 

 Excess or waste materials will be disposed of at approved disposal locations; waste will 
not be allowed to enter waters of the state. 

 The contractor will be required to capture any debris associated with Project activities. 

 All in-water and over-water work will be conducted using equipment staged from a floating 
work barge platform or, if possible, from the existing structure. Equipment will not operate 
on the substrate in aquatic areas. 

11.4 MEASURES DURING PILE DRIVING AND REMOVAL (INCLUDING CREOSOTE) 

 Pile are anticipated to  be removed using direct pull or vibratory hammer extraction to 
greatest extent possible. Pile which cannot be extracted will be cut at least 2 feet below the 
mudline. 

 Pile will be removed slowly so as to minimize sediment disturbance and turbidity in the 
water column. 

 Prior to extraction the operator will “wake up” pile to break bond with sediment to break 
the friction between the pile and substrate to minimize sediment disturbance. 

 Where possible, extraction equipment will be kept out of the water to avoid “pinching” pile 
below the water line in order to minimize creosote release during extraction. 

 Pile will not be broken off intentionally by twisting, bending or other deformation in order 
to minimize creosote release during extraction. 

 The work surface on the barge deck shall include a containment basin for pile and any 
sediment removed during pulling. Any sediment collected in the containment basin will be 
disposed of at an appropriate upland facility, as will all components of the basin (e.g., straw 
bales, geotextile fabric) and all pile removed. 

 Upon removal from substrate the pile shall be moved expeditiously from the water into the 
containment basin. The pile shall not be shaken, hosed off, stripped or scraped off, left 
hanging to drip or any other action intended to clean or remove adhering material from the 
pile. 

 All pile removed will be disposed of at an appropriate upland facility. 

 Pile removal (with a vibratory hammer) and installation will be conducted during daylight 
hours. 

 If visible turbidity exceeds the 150-foot allowable temporary mixing zone during rock 
socket drilling, the contractor will employ a silt curtain. The silt curtain will not be removed 
until suspended solids have settled out of the water column. 

 Marine mammal monitoring will be conducted during vibratory hammer pile removal or 
installation and during pile driving with an impact hammer or rock socket drill to ensure 
that work stops if ESA-listed cetaceans enter the area of potential threshold exceedance. 
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11.5 TIMING RESTRICTIONS 

In-water work windows, as discussed in Section 2.1, will be closely adhered to. Pile removal (with 
a vibratory hammer) and driving work will occur during daylight hours to allow for clearing and 
monitoring of the ZOIs, as discussed in Sections 11.6 and 13.1. 

11.6 MINIMIZATION MEASURES FOR MARINE MAMMALS 

11.6.1 Coordination 

Prior to commencement of pile removal or driving operations covered under this LOA, a pre-
construction meeting will be held to review the marine mammal monitoring plan, including 
clearing and shut-down procedures, and weather and visibility restrictions. During construction, 
coordination with the construction crew on equipment to be used and pile size for the day (to 
establish monitoring zones), watch start and end times, clear ZOI times, and updates on sightings 
will occur through text message, unless to call a shut-down.  

At the beginning of each day and periodically throughout the day, MMOs will monitor the Orca 
Network Facebook page for reports of sightings in the area. Further, if a sighting is recorded by 
MMOs, they will report the sighting to Orca Network to share the information with any other 
followers of the page (including any other in-water construction projects in the area).  

11.6.2 Acoustic Minimization Measures and Soft Start 

 Whenever possible, pile will be installed using a vibratory hammer or a rock drill to reduce 
the possibility of injury from high impulsive sound from impact driving. 

 If impact driving is necessary, a bubble curtain or similar acceptable attenuation device 
will be used to reduce the underwater noise volume as stipulated in permits. 

 If impact driving is necessary, the contractor will begin by initiating a “soft start,” with the 
first three sets of strikes following a sequence such as: three strikes at approximately 40% 
energy, then a 30-second waiting period, repeated twice more. This will occur at the 
beginning of each day of impact driving, and if a quiet period of greater than 60 minutes 
has occurred. This is to allow any species within the ZOIs to move away from the source 
before reaching 100% energy. These strikes will not be included in the blow count.  

11.6.3 Visual Monitoring and Shutdown Procedures 

Visual monitoring will be conducted by qualified MMOs during all in-water pile removal and pile 
installation activities. Observers will be stationed to effectively observe the applicable ZOIs to 
ensure that take does not exceed that requested and discussed herein. A marine mammal 
monitoring plan will be submitted for each specific project outlining proposed procedures for 
monitoring and shutdown. At a minimum, the plans will include the following:  

 Qualified observers will be present at all times during pile driving and pile removal 
activities. In order to be considered “qualified,” the observers  will meet the list  of  
qualifications for MMOs (per NMFS 2016): 

o Must be independent; however, a qualified third party hired by the Contractor is 
acceptable 
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o At least one observer must have prior experience working as an observer 

o Other observers may substitute education (undergraduate degree in biological 
science or related field) or training for experience  

o Where a team of three or more observers are required, one observer should be 
designated as lead observer or monitoring coordinator. The lead observer must have 
prior experience working as an observer, and 

o NMFS will require submission and approval of observer curriculum vitae. 

 Observers will use the NMFS-approved Observation Records template for each day and 
monitoring location. 

 Observer(s) will contact the Orca Network by phone (1‐866‐672‐2638) or by checking their 
Facebook page (per their recommendation) before vibratory hammer or impact pile driving 
and pile removal or rock drilling work begins for the day to get an update on the latest 
sightings reports. 

 The observer will scan the visible waters within the potential impact area using binoculars 
(7 x 50, 10 x 42, or similar) and the naked eye. 

 The waters of the largest zone for the applicable activity will be scanned for 30 minutes 
prior to and during all pile driving/removal activities. If listed marine mammals enter or 
are observed within the designated shutdown zone (as identified in the MMMP for each 
project; this may be the Level A take ZOI for some species and the Level B take ZOI for 
others and/or may fluctuate based on e.g., allowable take remaining) during the 30-minute 
clear, the observer(s) will notify the designated point of contact (inspector or contractor) 
and work will be delayed until the zone is clear. The radius of the shutdown zone will differ 
by project, by functional hearing group, and by number of allowable Level B take and will 
be specified in the project-specific MMMP. The applicable monitoring zone will be 
considered clear when animals have not been sighted within the designated radius for 30 
minutes, or when they are observed outside the radius. 

 Monitoring will continue for 30 minutes after operations have ceased, when visibility 
allows, to assess post-construction activity of marine mammals in the area. 

 A shutdown will be called and shutdown procedure (as described above) followed if either 
SRKW or humpback whales (ESA-listed species) enter the Level B take ZOI. 

 If an animal with allotted take occurs within the Level B take ZOI for that species but not 
approaching the Level A shutdown zone, a “take” will be recorded on the data sheet and 
work will be allowed to continue without disruption. Behavior of the animal will be 
monitored and documented. 

 If total recorded take numbers reach total allowed take for a species, shutdown procedures 
will be implemented for the Level B ZOIs for that species. If take numbers for a species 
are approaching total allowed take, State Parks will consult with NOAA OPR to ascertain 
if an increase in issued take may be permitted. If an increase in issued take is approved by 
NOAA OPR, shutdowns will not be implemented for Level B ZOIs for that species until, 
and if, the revised issued take is expended. 
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 The entirety of the largest monitoring zone must be visible to clear for pile driving or pile 
removal activities. If visibility does not allow for clearing of the entire zone, start of 
operations must be delayed until the zone is visible. If vessels are being used, it is 
acceptable to traverse the monitoring zone until the entire monitoring zone has been 
observed. Once operations have commenced, if visibility of the injury zone is lost, 
operations must cease until visibility is restored. If visibility of the behavioral disturbance 
zone is lost due to weather, operations may continue as long as there is  not a break in  
operations longer than one hour. If no noise has been introduced to the water from 
operations for longer than one hour, the zone must be cleared again (when fully visible) 
prior to commencing work. 

 If impact hammer driving, a soft start will be used.  

 Operations will not occur after dusk, except when approved by the permitting agencies.  

11.6.4 Data Collection 

At a minimum, the following data will be collected during monitoring: 

 Effort Data 

o Dates and times when observations were conducted 

o Dates and times when in water construction activities were conducted 

o Weather conditions during observation periods (e.g., cloud cover, visibility, sea 
state) 

 Sightings Data: 

o Species, number, and sex/age, if known, of listed marine mammals observed (if 
known resight, note that) 

o Dates, times, and locations (best guess latitude/longitude or proximity to 
identifiable landmark) for all marine mammal observations 

o Distance of marine mammal(s) from pile removal or driving activities 

o Distance of marine mammal(s) from observer post 

o Behavior of observed marine mammals, including bearing, direction, and speed of 
travel and any observed changes in behavior (include time of change and 
construction activity occurring at time of change, if noted) 

o Dates and times when marine mammals entered the Level B ZOI 

o Tally of Level B take incurred 

o Dates and times when in-water construction activities were suspended to avoid 
Level A take from construction noise 

o Other human activity occurring in the area. 
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11.6.5 Mitigation Effectiveness 

Visual marine mammal monitoring is a commonly accepted practice for mitigating the potential 
for adverse impacts to marine mammal species. Marine mammals are air-breathers, and thus will 
break the surface of the water at regular intervals. This allows for visual detection.  

Marine mammal monitoring teams will be comprised of trained biologists with experience in 
visual detection and species identification in the field. Observing locations will be chosen based 
on best vantage point to effectively monitor the applicable ZOI for each activity and project. This 
may include vessel-based observers to allow for traversing areas not visible from land. The ZOIs 
for Level A take for all proposed activities are small enough to allow for easy visibility of the 
entire zone by the MMO staged at the project site. 

The only two ESA-listed marine mammals known to occur in the vicinity of the program are 
SRKW and humpback whales. Both of these species are closely monitored and reported by Orca 
Network, and are easily detected by their pronounced blow, large body size, in the case of SRKW 
large dorsal fin and group sizes, and in the case of humpback whales large fluke as they take their 
terminal dive. 
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12 MITIGATION MEASURES TO PROTECT SUBSISTENCE USES – N/A 

Where the proposed activity would take place in or near a traditional Arctic subsistence 
hunting area and/or may affect the availability of a species or stock of marine mammal for 
Arctic subsistence uses, you must submit either a plan of cooperation (POC) or information 
that identifies what measures have been taken and/or will be taken to minimize any adverse 

effects on the availability of marine mammals for subsistence uses. 

This is not applicable because the Program activities will not impact subsistence use of marine 
mammals. 
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13 MONITORING AND REPORTING 

The suggested means of accomplishing the necessary monitoring and reporting that will 
result in increased knowledge of the species, the level of taking or impacts on populations of 
marine mammals that are expected to be present while conducting activities and suggested 

means of minimizing burdens by coordinating such reporting requirements with other 
schemes already applicable to persons conducting such activity. Monitoring plans should 

include a description of the survey techniques that would be used to determine the movement 
and activity of marine mammals near the activity site(s) including migration and other 

habitat uses, such as feeding. 

13.1 MONITORING PLANS 

The monitoring protocols outlined in the marine mammal monitoring plans (Section 11.6; 
Appendix C) will include data to be collected that will contribute to the greater body of knowledge 
regarding species in the Program Area. The project locations are largely remote, so any information 
gathered will contribute to improving the understanding of species use of this area. Specifically, 
monitoring will improve the understanding of: 

 Occurrence (presence/absence, numbers of groups, and numbers of individuals) of marine 
mammal species in the Program Area during the periods of in-water pile work 

 Behavioral context of exposure to pile work as reported through recording observed 
behaviors and age/sex, when known 

 Response to stressors as noted through documentation of behavior before, during, and after 
encountering the stressor, whenever possible 

Acoustic monitoring is not proposed as part of this program. 

13.2 REPORTING 

Ninety days after completion of in-water pile work for each project, a 90-day report will be 
submitted to NOAA OPR. This report will summarize the data collected for the project, including 
a summary of: 

 Duration (number of days and number of hours per day) of each activity 

 Weather conditions 

 Sightings (species, number of groups/individuals, behaviors observed, changes in behavior 
observed and activity occurring at the time)  

 Total number of shutdowns and delays  

 Total number of take per species, and 

 Effectiveness of implementation of the monitoring plan.  

This report will also include a discussion of occurrence of marine mammal species in the project 
area, behavioral context of exposure to pile work, and response to stressors noted. The sections of 
the report discussing new knowledge of occurrence and behavior of species in the area may be 

WA State Parks & Recreation Commission 100  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



 
 

 
shared with The Whale Museum in Friday Harbor, Washington, and shared on the State Parks 
website, if feasible. 

WA State Parks & Recreation Commission 101  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



 
 

 

 

 
 

  
 

 
     

14 SUGGESTED MEANS OF COORDINATION 

Suggested means of learning of, encouraging, and coordinating research opportunities, 
plans, and activities relating to reducing such incidental taking and evaluating its effects. 

The proposed projects are at remote locations in and near the San Juan Islands with few facilities 
(public or private) nearby. Because of that, coordination is not likely to be possible outside of State 
Parks’ own projects. State Parks plans to conduct the work at the remote islands in coordinated 
efforts whenever funding and permits allow to reduce possibility of incidental taking. Further, 
State Parks will adhere to all federal, state, and local laws and permit conditions.  

State Parks also intends to closely collaborate with Orca Network during all construction, both as 
a preventative measure through awareness of reported sightings in the project areas, and as a 
proactive measure through notifying the group real-time when MMOs record sightings. Further, 
data collected will be shared with the Whale Museum in Friday Harbor, which keeps records of 
sighting data in the Salish Sea. Any humpback whale sightings and fluke identification 
photographs will be reported to Cascadia Research Collective for entry into their catalogue of 
individuals. Last, a comprehensive report will be submitted as part of this ITA sharing any data 
collected during construction of these projects.  

State Parks is committed to contributing to the body of knowledge about marine mammal presence 
in the Salish Sea. Several of the projects will occur in remote areas of the San Juan Islands, 
providing an opportunity to collect and share data from understudied areas.  
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Reid and Prevost Harbors 

Old Figure 10. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Reid Harbor (white dot) and Prevost Harbor 
(brown dot). 

WA State Parks & Recreation Commission i  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



  
 

 

       
 

Old Figure 11. Level A (inset) and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset) and driving and rock drilling 
at Reid Harbor. Yellow dots indicate harbor seal haulout locations. 
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Old Figure 12. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal and driving and rock drilling at Prevost 
Harbor. Yellow dots indicate harbor seal haulout locations. 

WA State Parks & Recreation Commission iii  April 29, 2025; rev March 20, 2026 
Salish Sea Marine Facilities Replacement Program Grette Associates 
NOAA Fisheries Incidental Take Authorization Application 



  
 

 

 
 

Sucia Pumpout and Fossil Bay 

Old Figure 13. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving for the Sucia Pumpout and at Fossil Bay. 
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Old Figure 14. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal and driving and rock drilling at Fossil Bay 
and the Sucia Pumpout. Yellow dots indicate harbor seal haulout locations. 
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Olga 

Old Figure 15. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Olga. 
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Old Figure 16. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal and driving and rock drilling at Olga. 
Yellow dots indicate harbor seal haulout locations. 
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Bowman Bay and Rosario 

Old Figure17. Level B exposure ZOI for all hearing groups for vibratory hammer pile removal at Rosario and Bowman Bay. No harbor seal haulouts 
occur here. Note: other monitoring zones are no longer applicable for these projects; no installation will occur.  
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	1 DESCRIPTION OF SPECIFIED ACTIVITIES 
	1 DESCRIPTION OF SPECIFIED ACTIVITIES 
	A detailed description of the specific activity or class of activities that can be expected to result in incidental taking of marine mammals. 
	1.1 INTRODUCTION 
	1.1 INTRODUCTION 
	Under the Marine Mammal Protection Act of 1972 (MMPA), as amended (16 United States Code [U.S.C.] Section 1371(a)(5)(D)), Washington State Parks and Recreation Commission (State Parks) is submitting this request to the National Oceanic and Atmospheric Administration (NOAA) Office of Protected Resources (OPR) for an Incidental Harassment Authorization for the work occurring in the 2025-2026 construction season (“in-water work window”) and a Letter of Authorization (LOA) for work occurring from 2026-2031 for 
	State Parks proposes to conduct marine facility maintenance and improvement projects at seven marine facilities in four State Parks throughout San Juan, Skagit and Island Counties. 
	 
	 
	 
	 
	Stuart Island Marine State Park 

	o 
	o 
	o 
	Reid Harbor Moorage Facility Replacement Project (Reid Harbor) 

	o 
	o 
	Prevost Harbor Moorage Facility Replacement Project (Prevost Harbor) 



	 
	 
	 
	Sucia Island Marine State Park 

	o Fossil Bay Moorage Facility Replacement Project (Fossil Bay) 

	 
	 
	 
	Olga State Park 

	o Olga Pier Replacement Project (Olga) 

	 
	 
	 
	Deception Pass State Park 

	o 
	o 
	o 
	Bowman Bay Pier Removal Project (Bowman Bay) 

	o 
	o 
	Rosario Pier Removal Project (Rosario) 




	The anticipated construction timing of these projects is presented in Table 7. Work will include removal and/or replacement of piers, ramps and/or floats, and pile removal and installation associated with the projects. Pending permits and funding, work is projected to be conducted over the next five years. It is possible that these projects may not all occur within the five year window; however, in the interest of being conservative, the analyses herein are in support of requesting take coverage for all sev
	Data and results are presented throughout this document by project/location and/or by species. Additionally, project and site-specific information is presented by location; marine mammal species and population information are presented by species/hearing group. Take estimates and take requests are summarized by both for ease of review.  
	State Parks has applied or will be applying for U.S. Army Corps of Engineers (USACE) authorizations for each project under Section 404 of the Clean Water Act and/or Section 10 of the Rivers and Harbors Act, as applicable. The Endangered Species Act (ESA) requires federal 
	State Parks has applied or will be applying for U.S. Army Corps of Engineers (USACE) authorizations for each project under Section 404 of the Clean Water Act and/or Section 10 of the Rivers and Harbors Act, as applicable. The Endangered Species Act (ESA) requires federal 
	agencies to ensure that they do not authorize, fund, or carry out actions that are likely to jeopardize the continued existence of endangered or threatened species or result in the destruction or adverse modification of critical habitat for such species; this requirement is covered by Section 7 Consultation. ESA is co-administered by the National Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS). For ESA review by these agencies, Biological Evaluations (BEs) were (or will be) prepar

	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	1 
	 April 29, 2025; rev March 20, 2026 

	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Note: This document was revised in July 2025 to reflect new data for Underwater and In-Air Criteria for Onset of Auditory Injury and Temporary Threshold Shifts, as reported in the 2024 Update to Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing (Version 3.0; NMFS 2024). Data or calculations made based on the previous guidance were not deleted; rather, per OPR request, remain, but are struck through and in black font. Original figures are included in Appendix D. 

	1.2 OVERVIEW OF ACTIVITIES 
	1.2 OVERVIEW OF ACTIVITIES 
	State Parks proposes to replace/remove the pier/ramp/float assemblages at Reid and Prevost Harbors on Stuart Island; at Fossil Bay on Sucia Island; at Olga/Buck Bay on Orcas Island; and at Bowman Bay and Rosario/Sharp Cove on Fidalgo Island. This work will include pile removal and installation, pier/ramp/float structure removal and installation, and, in some cases, abutment work in the uplands. Of these activities, only pile removal and installation are anticipated to result in take (through elevated underw

	1.2.1 Pile Work Methods 
	1.2.1 Pile Work Methods 
	Throughout this ITA application, “pile removal and installation” or “pile work” describes any pile removal or driving that occurs in-water (below the line of the current tide) using either a vibratory hammer, an impact hammer, or a rock drill. The take analyses and monitoring strategy presented in this application does not apply to the direct-pull (or similar) pile removal method.  
	For all proposed projects, State Parks and their contractors will comply with stipulations as outlined in all federal, state, and local permits and authorizations, including following all best management practices (BMPs) outlined therein.  

	1.2.1.1 Pile Removal 
	1.2.1.1 Pile Removal 
	Existing creosote-treated timber pile at each moorage facility will be extracted along with the associated pile for the offshore island floating docks following permit conditions and BMPs for pile removal and disposal. Pile are anticipated to be removed by pulling with a crane or potentially a vibratory extractor. Due to water levels and access considerations at some of the project sites, a floating barge is anticipated to be used to extract the pile. A debris boom or similar containment measure will be ins
	Full-length extraction of all pile will be attempted during demolition. If, during extraction, a creosote-treated timber pile breaks and can no longer be extracted by vibratory extraction or direct pull, State Parks and their contractors will follow the BMPs for pile removal (e.g., Washington Department of Natural Resources [DNR] 2017 Best Management Practices) as outlined in the project’s permit package. BMPs will also be followed during handling and disposal of creosote-treated timber pile. All creosote-t

	1.2.1.2 Pile Installation 
	1.2.1.2 Pile Installation 
	Pile installation will likely be performed by vibratory hammer or rock socket drill depending on soil conditions. In cases where pile encounter premature refusal when using a vibratory hammer, an impact hammer or rock drill may be used to reach the design elevations. The tops of all pile may be cut off or terminated at the design height and will have fiberglass (or similar) bird caps installed. 
	The estimated time to install each pile with a vibratory hammer is based upon the substrate at the site. Depending on soil conditions and the pile driving equipment selected, up to 45 minutes of vibratory pile driving or 120 minutes of rock drilling may be required through very dense material. If drilling is required, all spoils from the drill will be recovered and disposed of offsite following permit conditions and BMPs. Visual water quality monitoring will be conducted by the Contractor throughout all in-
	Load-bearing pile may require proof loading with an impact hammer. Impact proofing is estimated to require up to 400 strikes/pile. Any impact driving will use a bubble curtain or similar attenuation method as identified in permits.  

	1.2.2 Pier/Ramp/Float Removal, Installation, Replacement and Demolition Methods 
	1.2.2 Pier/Ramp/Float Removal, Installation, Replacement and Demolition Methods 
	For facilities requiring replacement, existing structures will be removed. If structures are beyond their design life, they will be demolished offsite and taken to an approved upland disposal facility as outlined in permits. If structures are in good condition and comply with current design guidelines, they will be taken to a State Parks facility for storage or used at another site. 
	In locations where full pier/ramp/float replacement is proposed, facilities will be designed/upgraded to comply with all current environmental regulations as outlined in permits (e.g., grated decking, clean materials, etc.). Where possible, replacement facilities will be designed to improve ADA accessibility as well. Facilities may be reconfigured from the existing design to meet ADA accessibility standards and/or improve habitat conditions.  
	Demolition of the existing structures will occur above and below Ordinary High Water (OHW) and the High Tide Line (HTL) and will likely be primarily conducted by crane barge. Some upland demolition may be conducted by hand tools or a small backhoe/excavator. Construction BMPs as outlined in permits will be closely followed.  

	1.2.3 Abutment Replacement 
	1.2.3 Abutment Replacement 
	As needed, abutments supporting aluminum walkways may be replaced. Abutments may be pile-supported or anchored with rock anchors if installed over shallow or exposed bedrock. BMPs for excavation and casting concrete will be implemented to protect water quality and the aquatic environment. 
	Minor structural excavation, and possibly grading work, may be performed prior to placing foundation materials for new abutments. Structural excavation work is anticipated to be conducted utilizing hand tools and possibly a small backhoe or excavator. Before excavating, the contractor will submit and follow an accepted Temporary Erosion and Sediment Control (TESC) plan based on BMPs (Section 11) or similar, as required by permits.  
	1.3 PROPOSED ACTION DETAILS BY LOCATION 
	1.3 PROPOSED ACTION DETAILS BY LOCATION 
	The program will take place at seven locations at four State Parks (Figure 1). Project details are outlined below. 
	Figure
	Figure 1. Vicinity map of projects and State Parks included in the program. 
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	Salish Sea Marine Facilities Replacement Program 
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	1.3.1 Stuart Island Marine State Park 
	1.3.1 Stuart Island Marine State Park 
	1.3.1.1 Reid Harbor Moorage Facility Replacement Project 
	The proposed work at Reid Harbor consists of work below and above OHW/HTL (elevation for both OHW and HTL = +9.25 feet MLLW), and Mean Higher High Water (MHHW; +7.86 feet MLLW) for the purpose of replacing the existing timber moorage facility that has long since reached the end of its useful life at Reid Harbor in the Stuart Island Marine State Park (Project Site) in Washington State. The replacement structures will be realigned in order to make the facilities more accessible for visitors while minimizing e
	There are four components to the project: 1) replacement of the existing moorage facility (pile, floats, pier, components), 2) removal of one offshore island floating dock, 3) replacement of one offshore island floating dock, and 4) replacement of creosote dolphins with galvanized steel pile at the existing pumpout. The project includes the following in-/over-water work elements: 
	Demolition: 
	 
	 
	 
	Eighteen (18) 14-inch diameter creosote-treated timber pile at the moorage facility 

	 
	 
	Twelve (12) 14-inch diameter creosote-treated timber pile at the offshore island floating docks 

	 
	 
	Six (6) creosote-treated timber pile at the existing pumpout 

	 
	 
	One (1) timber fixed pier walkway 

	 
	 
	One (1) aluminum gangway 

	 
	 
	Four (4) timber floats at the moorage facility 

	 
	 
	Dinghy Floats 

	 
	 
	Two (2) timber offshore island floating docks 

	 
	 
	One (1) timber staircase 


	Installation: 
	 
	 
	 
	Fifteen (15) 16-inch diameter galvanized steel pipe pile and associated substructures for the moorage facility 

	 
	 
	Three (3) 16-inch diameter galvanized steel pipe pile for the new island float 

	 
	 
	Two (2) 16-inch diameter galvanized steel pipe pile for the existing pumpout 

	 
	 
	Two (2) 6’ x 88’ aluminum walkways 

	 
	 
	Two (2) 12’ x 12’ aluminum platfoRMS 

	 
	 
	One (1) 6’ x 80’ aluminum gangway 

	 
	 
	Five (5) 12’ x 32’ galvanized steel framed moorage floats 

	 
	 
	Three (3) 6’ x 24’ steel framed dinghy floats 

	 
	 
	Two (2) 12’ x 32’ and two (2) 12’ x 24’-1 1/2-inch galvanized steel framed floating docks to make one (1) offshore island of floating docks 

	 
	 
	One (1) 8’ x 8’ concrete abutment 



	1.3.1.2 Prevost Harbor Moorage Facility Replacement Project 
	1.3.1.2 Prevost Harbor Moorage Facility Replacement Project 
	The proposed project at Prevost Harbor consists of conducting work below and above the OHW HTL (elevation for both OHW and HTL = +9.25 feet MLLW), and MHHW (+7.86 feet MLLW) 
	The proposed project at Prevost Harbor consists of conducting work below and above the OHW HTL (elevation for both OHW and HTL = +9.25 feet MLLW), and MHHW (+7.86 feet MLLW) 
	for the purpose of replacing the existing timber moorage facility at Prevost Harbor in the Stuart Island Marine State Park (Project Site) in Washington State. The replacement structures will be realigned in order to make the facilities more accessible for visitors, while minimizing environmental impacts. A summary of work elements and quantities can be found below. 

	This project consists of a single component: 1) replacement of the existing moorage facility (pile, floats, pier, components). The project includes the following in-/over-water work elements: 
	Demolition: 
	 
	 
	 
	Thirty (30) 12-16-inch diameter creosote-treated timber pile at the moorage facility 

	 
	 
	One (1) timber fixed pier walkway 

	 
	 
	One (1) 4’ wide aluminum gangway 

	 
	 
	Five (5) 12’ wide timber floats 

	 
	 
	One (1) timber staircase 


	Installation: 
	 
	 
	 
	Fifteen (15) 16-inch diameter galvanized steel pipe pile and associated substructures for the moorage facility, 

	 
	 
	Two (2) 12’ wide aluminum platfoRMS 

	 
	 
	Two (2) 6’ wide aluminum walkways 

	 
	 
	One (1) 6’ wide aluminum gangway 

	 
	 
	Five (5) 12’ wide galvanized steel floats 

	 
	 
	One (1) 8’ concrete abutment 



	1.3.2 Sucia Island Marine State Park 
	1.3.2 Sucia Island Marine State Park 
	1.3.2.1 Fossil Bay Moorage Facility Replacement Project 
	The proposed project at Fossil Bay consists of conducting work below and above the OHW and HTL (elevation for both OHW and HTL = +8.72 feet MLLW), and MHHW (+7.62 feet MLLW) for the purpose of replacing the existing timber pier in Fossil Bay at Sucia Island Marine State Park (Project Site) in Washington State. The replacement structures will be realigned in order to make the facilities more accessible for visitors, while minimizing environmental impacts. A summary of work elements and quantities can be foun
	This project consists of a single component: 1) replacement of the existing moorage facility (pile, floats, pier, components). The project includes the following in-/over-water work elements: 
	Demolition: 
	 
	 
	 
	Sixteen (16) 12-16-inch diameter creosote-treated timber pile at the moorage facility 

	 
	 
	One (1) timber fixed pier walkway 

	 
	 
	One (1) aluminum gangway 

	 
	 
	Six (6) 12’ wide timber floats 

	 
	 
	Two (2) timber staircases 


	Proposed installation (Note: these components are still in the initial stages of design and may be subject to change): 
	 
	 
	 
	Thirteen (13) 16-inch diameter galvanized steel pipe pile for the moorage facility,  

	 
	 
	One (1) aluminum platform 

	 
	 
	One (1) 6’ x 70’ aluminum walkway 

	 
	 
	One (1) 6’ x 80’ wide aluminum gangway 

	 
	 
	Six (6) 12’ x 32’ galvanized steel floats 

	 
	 
	One (1) 8’ x 8’ concrete abutment 



	1.3.3 Olga State Park 
	1.3.3 Olga State Park 
	1.3.3.1 Olga Dock Replacement Project 
	The proposed project at Olga State Park consists of conducting work below and above the OHW and HTL (elevation not yet determined), and MHHW (+7.89 feet MLLW) for the purpose of replacing the existing timber moorage facility at Olga State Park located on Orcas Island (Project Site) in Washington State. The replacement structures will be realigned in order to make the facilities more accessible for visitors, while minimizing environmental impacts. A summary of work elements and quantities can be found below.
	There is one main component to this project: 1) replacement of the existing moorage facility (pile, floats, pier, components). The project includes the following in-/over-water work elements. Please note, this project is in the early design phase, so demolition components were measured in Google Earth and installation components are best conservative estimates: 
	Demolition: 
	 
	 
	 
	Twenty-six (26) 12-16-inch diameter creosote-treated timber pile at the moorage facility 

	 
	 
	Fourteen (14) 16-inch creosote treated timber pile within the intertidal zone but not structurally connected to the existing pier 

	 
	 
	One (1) 270’ x 6’ timber fixed pier walkway 

	 
	 
	One (1) 30’ x 4’ wide aluminum gangway 

	 
	 
	One (1) 100’ x 12’ wide timber float (assuming creosote decking) 


	Installation: 
	 
	 
	 
	Twenty (20) 16-inch diameter galvanized steel pipe pile and associated substructures for the moorage facility, 

	 
	 
	One (1) 240’ x 6’ aluminum fixed pier walkway  

	 
	 
	One (1) 80’ x 6’ wide aluminum gangway 

	 
	 
	One (1) 100’ x 12’ galvanized steel floats 



	1.3.4 Deception Pass State Park 
	1.3.4 Deception Pass State Park 
	1.3.4.1 Bowman Bay Pier Removal Project 
	The proposed project at Bowman Bay consists of conducting in- and over-water work below and above the OHW and HTL (elevation for OHW = +10.00 feet MLLW, and HTL = +9.07 feet MLLW), and MHHW (+7.72 feet MLLW) for the purpose of removing the existing moorage facility in Bowman Bay at Deception Pass State Park. The existing facility has reached the end of its useful life and is structurally failing; thus, State Parks proposes to remove the existing pier and dock facility and creosote-treated timber pile. 
	The project includes the following in-/over-water work elements: 
	Demolition: 
	 
	 
	 
	One hundred and fifty-one (151) 12-inch diameter creosote-treated timber pile and associated footing at the moorage facility 

	 
	 
	Two (2) 12-inch diameter steel pile at the moorage facility 

	 
	 
	One (1) 6,400 SF timber fixed pier walkway  

	 
	 
	One (1) 37’ x 4’ aluminum gangway 

	 
	 
	One (1) 12’ x 32’ timber float 



	1.3.4.2 Rosario Pier Removal Project 
	1.3.4.2 Rosario Pier Removal Project 
	The proposed project at Rosario Pier consists of conducting work below and above the OHW and HTL (elevation for OHW = +10.00 feet MLLW, and HTL = +9.07 feet MLLW), and MHHW (+7.72 feet MLLW) for the purpose of removing the existing timber moorage facility at Rosario Beach in the Deception Pass State Park (Project Site) in Washington State. A summary of work elements and quantities can be found below. 
	There is a single main component to the project: 1) removal of the existing moorage facility (pile, floats, pier, components). The project includes the following in-/over-water work elements. Please note, this project is in the early design phase, so demolition components were measured in Google Earth and are best estimates: 
	Demolition: 
	 
	 
	 
	Fourteen (14) 12-16-inch creosote-treated timber pile at the moorage facility 

	 
	 
	One (1) 125’ x 6’ timber fixed pier walkway  

	 
	 
	One (1) 30 x 4’ aluminum gangway 

	 
	 
	One (1) 65’ x 12’ timber float 


	1.4 SOUND SOURCE LEVELS 
	1.4 SOUND SOURCE LEVELS 
	Ambient underwater and airborne noise levels may be temporarily increased due to in-water pile driving necessary for this project. Underwater and airborne noise may affect marine mammals in a multitude of ways (discussed in Section 0). To understand if a source noise may affect a species, it is first necessary to understand the properties of the noise source and the acoustic environment, and then how those properties may affect each marine mammal, both on a behavioral and physiological level. Considering th
	1.4.1 Description of Noise Sources 
	1.4.1 Description of Noise Sources 
	Noise can be defined as a pressure wave that decreases in intensity over distance from the source. The decrease in intensity can be described as attenuation, which is a reduction in decibel (dB) level for the doubling of distance from the noise source. Noise will propagate or attenuate at different rates, depending on the factors of the noise source when emitted. In addition, the surface over which the noise travels (e.g., soft sediment versus rock) can affect how a noise may travel or attenuate. Often, nat
	Noise can be defined as a pressure wave that decreases in intensity over distance from the source. The decrease in intensity can be described as attenuation, which is a reduction in decibel (dB) level for the doubling of distance from the noise source. Noise will propagate or attenuate at different rates, depending on the factors of the noise source when emitted. In addition, the surface over which the noise travels (e.g., soft sediment versus rock) can affect how a noise may travel or attenuate. Often, nat
	bending of the sound waves. For example, water currents bend noise waves upward into a forceful current and downward as the sound wave reaches downstream. Noise waves are observed to bend towards cold, dense water. 

	Underwater sound levels are a composite of multiple sources, including physical noise, biological noise, and anthropogenic noise. Physical noise includes sounds such as waves or rain at the water’s surface, ice, and atmospheric noise. Biological noise includes sounds produced by marine mammals, fish, and invertebrates, such as sound from snapping shrimp or a dolphin’s communication clicks. Ambient marine sound is typically comprised of physical and biological background noises. Anthropogenic noise can come 
	Pile driving, a necessary component of dock and pier construction and maintenance, is one source of anthropogenic construction noise. Underwater noise from pile driving, while dependent on the type of pile (e.g., wood, steel, or concrete), size of pile (diameter), design of pile (e.g., single- or double-walled), and method of installation (e.g., impact hammer, vibratory hammer, or rock drill), can reach peak sound levels up to 210 dB measured at 10 meters (m) from the pile (WSDOT 2020).  
	In-water construction activities associated with the proposed projects include pile driving that are likely to use impact hammers, vibratory hammers, and rock drilling. The sounds produced by these activities fall into two sound types: impulsive and continuous (defined below). Impact hammer pile driving produces impulsive sounds, while vibratory hammer pile driving or rock drilling produces continuous sounds. The distinction between these two general sound types is important because they have differing pote



	1.4.1.1 Impulsive Sound 
	1.4.1.1 Impulsive Sound 
	Impulsive sounds are brief, broadband, atonal pulses that can either be a single pulse or repeated (Harris 1998; Southall et al. 2007). Typically, with pile driving for example, these noise pulses have a short duration and may occur in a broad range of frequencies, depending on the type and diameter of pile. The sound wave from an impulsive noise source can be characterized by a rapid pressure rise time within the first few milliseconds, and is followed by rapid fluctuation. Impulsive max). Impact hammer pi
	sound is commonly measured by maximum dB level (L


	1.4.1.2 Continuous Sound 
	1.4.1.2 Continuous Sound 
	Sound from vibratory hammer and rock drill operations is continuous in nature, as opposed to impact hammer pile proofing which results in a pulsed sound. Continuous noise, in this case, will originate from vibratory hammer pile installation or pile removal and rock drilling, and typically occurs at lower intensity but for a longer duration of time. This type of noise is commonly eq) over a period of time, rather than the maximum dB level. Additionally, continuous noise typically spreads outward in a cylindr
	measured using the equivalent continuous sound level (L

	While environmental effects of the impulsive noise produced by impact hammer pile driving have been well-documented, the effects of continuous lower-amplitude noise produced by vibratory 
	While environmental effects of the impulsive noise produced by impact hammer pile driving have been well-documented, the effects of continuous lower-amplitude noise produced by vibratory 
	hammers have not (ICF International and Illingworth and Rodkin, Inc. 2020; WSDOT 2020; Hastings 2010). Although vibratory hammers generate lower peak sound levels than impact hammers, installing a pile by vibratory hammer methods can still generate substantial acoustic energy as this method requires more time than impact hammer driving and operates continuously (ICF International and Illingworth and Rodkin, Inc. 2020). However, to achieve full structural embedment, often impact hammer “proofing” following f


	1.4.1.3 Airborne Sound 
	1.4.1.3 Airborne Sound 
	Noise is transmitted above ground through air waves, where it reaches the ear of the receiving subject. Similar to underwater noise, natural factors including topography, air temperature and vegetation affect how in-air sounds travel over distances. The substrate may also affect how the sound waves are carried over distances. “Hard sites” exist where noise from its source travels over a generally hard, flat surface, such as concrete, water, or compacted soil. “Soft sites” exist when there is enough ground c
	1.4.2 Measurement of Noise 
	1.4.2 Measurement of Noise 
	In order to determine potential effects of sound on marine mammals, regulators use benchmarks of sound pressure levels (SPLs) and sound exposure levels (SELs). The sound pressure level (SPL) is a way to characterize the amplitude of sound and is typically measured as the root-mean-square RMS) pressure, the peak pressure (dBpeak), or the peak-to-peak pressure of the sound wave. RMS values are commonly reported as the sound pressure across 90% of the energy of the strike 90%). Peak pressure or peak-to-peak pr
	(dB
	(RMS

	The SEL is a measure of acoustic energy that accounts for the received level of sound and also the duration of exposure. This is a commonly used metric because it allows for sounds of different levels and durations to be compared to one another, which is useful when analyzing exposure effects. The SEL can be computed for a single pulse or series of pulses, for example during pile ss) or cumulative sound SEL (SELcum). cum, the number of pulses and duration of energy must be specified. 
	driving actions, and will be noted as single-strike SEL (SEL
	When measuring sound using SEL

	Sound pressure in water is referenced to a pressure of 1 microPascal (denoted as “re 1 μPa”). In this document, all peak and root-mean-square pressures are referenced at 1 μPa. SEL are referenced at 1 μPa*sec to account for the temporal component of the measurement. For readability purposes, the pressure references are not repeated throughout the text. 
	In-air noise may be measured on a weighted scale that accounts for how human ears perceive Aeq) is a datum that averages received sound energy waves over time into one data point. RMS values for max (dBA) and unweighted LAeq (dB) are used in modeling for in-air noise impacts to pinnipeds. Sound pressure in air is referenced to a pressure of 20 microPascal (“re 20 μPa”). 
	sound (A-weighted scale; dBA) or on an unweighted scale. Equivalent sound level (L
	L


	1.4.3 Pile Driving Noise Data 
	1.4.3 Pile Driving Noise Data 
	Underwater noise levels for pile removal and installation activities have been measured for various projects as work is conducted. Corresponding data such as pile size (diameter) and material, hammer type, water depth, location, and hydrophone distance from the source of the noise are also recorded. These data are available for use in underwater noise modeling to determine the size of the zone of influence (ZOI) for future projects. Not all sizes of pile are represented for each type of removal/installation


	1.4.3.1 Vibratory Removal of Timber Pile 
	1.4.3.1 Vibratory Removal of Timber Pile 
	The underwater noise volume used to calculate the ZOIs for extraction of timber piles was 153 RMS at 10 m; the ZOI radius using this volume is 1,585 m. These values were based on five (5) measured project volume averages as recommended by NOAA (C. Hotchkin, pers. comm., September 17, 2025). 
	dB


	1.4.3.2 Vibratory Installation of Steel Pile – 16-inch and 18-inch 
	1.4.3.2 Vibratory Installation of Steel Pile – 16-inch and 18-inch 
	The underwater noise volume used for calculating the ZOIs for installation of 16- and 18-inch steel RMS. State Parks is proposing to install 16-and 18-inch steel pile. To be conservative, State Parks used underwater noise data used for installation of 24-inch steel pile, recorded at the Friday Harbor Ferry Terminal in Friday Harbor, San Juan Island (WSDOT 2020). All projects that include pile installation will be conducted within the San Juan Islands; thus, we used a project with similar oceanographic and g
	pile was 162 dB


	1.4.3.3 Rock Drilling – 16-inch and 18-inch 
	1.4.3.3 Rock Drilling – 16-inch and 18-inch 
	RMS (max). While the “typical” volume is readily used for this analysis, that volume is only applicable to rock socket drilling. Because the method of rock drilling will not be determined until the project goes to bid, either rock socket drilling or down-the-hole (DTH) drilling may be used. Thus, the “max” volume was used to determine the ZOI for this installation method. This will provide coverage for either rock socket drilling or DTH drilling. 
	The underwater noise volume used for calculating the ZOIs for rock drilling was 183 dB


	1.4.3.4 Impact Installation – 16-inch and 18-inch 
	1.4.3.4 Impact Installation – 16-inch and 18-inch 
	The underwater noise volumes used for calculating the ZOIs for impact installation of 16- and SEL and 195 dBpeak, as reported for the Wahkiakum Ferry Terminal project (Laughlin 2006 in WSDOT 2020). This project reported attenuated values, and thus no 
	The underwater noise volumes used for calculating the ZOIs for impact installation of 16- and SEL and 195 dBpeak, as reported for the Wahkiakum Ferry Terminal project (Laughlin 2006 in WSDOT 2020). This project reported attenuated values, and thus no 
	18-inch steel pile were 166 dB

	additional attenuation is applied. A bubble curtain will be used for attenuation during all impact installation occurring as part of this program. 

	Table 1. Underwater noise source levels (dB) for pile removal and installation activities. 
	Pile Driving Method 
	Pile Driving Method 
	Pile Driving Method 
	Pile Diameter (In) 
	Distance (m)1 
	Peak 
	RMS90% 
	SELSS 
	Location 

	Actual 
	Actual 
	Proxy  

	Continuous 
	Continuous 

	Vibratory Hammer Removal 
	Vibratory Hammer Removal 
	12-16 
	N/A 
	10 
	N/A 
	153 
	N/A 
	Based on five (5) measured project averages2 

	Vibratory Hammer Installation 
	Vibratory Hammer Installation 
	12 
	12 
	10 
	N/A 
	155 
	N/A 
	Sausalito Dock, CA3 

	16, 18 
	16, 18 
	24 
	10 
	N/A 
	162 
	N/A 
	Friday Harbor Terminal, WA4 

	Rock Drilling (max) 
	Rock Drilling (max) 
	16, 18 
	18 
	1 
	N/A 
	183 
	N/A 
	Santa Rosa Island, CA5 

	Impulsive 
	Impulsive 

	Impact Hammer Installation 
	Impact Hammer Installation 
	16, 18 
	18 
	12 
	195 
	169 
	166 
	Wahkiakum Ferry Terminal, WA7 


	Notes/Sources: 
	1. Hydrophone distance from the source 
	2. 
	2. 
	C. Hotchkin, NOAA OPR, pers. comm., September 17, 2025 3. CalTrans 2015 4. Laughlin 2010a 

	5. 
	5. 
	5. 
	Dazey et al. 2012 

	6. 
	6. 
	CalTrans 2020; attenuated with wood blocks 

	7. 
	7. 
	Laughlin 2006; attenuated with plastic lined pile caps 


	Table 2. In-air noise source levels for pile installation activities. 
	Pile Driving Method 
	Pile Driving Method 
	Pile Driving Method 
	Pile Diameter (In) 
	Distance (m)1 
	Unweighted LAeq (dB) 
	A-Weighted LAeq (dB) 
	LMAX (dBA) 
	Location 

	Actual 
	Actual 
	Proxy  

	Continuous 
	Continuous 

	Vibratory Hammer Installation 
	Vibratory Hammer Installation 
	12, 16, 18 
	18 
	15.25 
	88 
	Not reported 
	94 
	Wahkiakum Ferry Terminal, WA1 

	Rock Drilling (max) 
	Rock Drilling (max) 
	16, 18 
	18 
	15.25 
	88 
	Not reported 
	94 
	Wahkiakum Ferry Terminal, WA1 

	Impulsive 
	Impulsive 

	Impact Hammer Installation 
	Impact Hammer Installation 
	16, 18 
	24 
	15.24 
	Not reported 
	78 
	106 
	Portage Bay, WA2 


	Notes/Sources: 
	1. 
	1. 
	1. 
	Laughlin 2006; attenuated with plastic lined pile caps 

	2. 
	2. 
	Illingworth and Rodkin 2010 


	1.5 ACOUSTIC THRESHOLDS 
	1.5 ACOUSTIC THRESHOLDS 
	1.5.1 Acoustic Communication in Marine Mammals 
	1.5.1 Acoustic Communication in Marine Mammals 
	Acoustic sound is crucial for marine mammal survival; cetaceans and pinnipeds alike use acoustics to socialize, find prey, and avoid predators (National Research Council, 2005). Marine mammals may specifically use sound to communicate, forage, and perceive their environment using a series of clicks, vocalizations, or echolocation. Data on the acoustic frequency of vocalizations of marine mammals is vital to determine how and when the mammals may be affected by human actions, such as auditory masking from un
	Significant physiological differences occur between taxa of marine mammals in their respective hearing mechanisms: 
	 
	 
	 
	Cetaceans do not have external pinnae (no outer “true” ear). In both mysticetes and odontocetes (toothed whales), the ear canals do not attach to the ear drum; thus, their ear canals are thought to be non-functional, as they are also plugged with wax caps. Sound is received by odontocetes via an area within their lower jaw of combined fat and thin bone (pan bone) that conducts sound to the middle ear. This connects to the inner ear bone, located within a cavity outside of the skull. The inner ear of odontoc

	 
	 
	Amphibious marine mammals include pinnipeds, broken into two groups: otariid pinnipeds (eared seals and sea lions) and phocid pinnipeds (earless seals). Both types can perceive auditory signals above and below the water surface. Otariids have outer ear features and produce a wide frequency of sounds but perceive a narrower frequency of sounds underwater when compared to phocids. This type of pinniped has similar hearing mechanisms to bears. Phocids, on the other hand, have developed unique morphological ada


	enlarged middle ear ossicles. These specific adaptations allow them to expand their frequency range much wider than otariids, to that which rivals fully aquatic marine mammals. 
	Marine mammals of different taxa are sensitive to sound in different frequencies, due to their physiological differences in hearing mechanisms described above. Southall (2007) divided marine mammals into functional hearing groups, including low frequency cetaceans (baleen whales), medium frequency cetaceans (dolphins, toothed whales, beaked whales, bottlenose whales), and high frequency cetaceans (true porpoises, river dolphins), phocid pinnipeds (true seals), and otariid pinnipeds (sea lions). NMFS (2024) 
	Table 3. Hearing range of each hearing group of marine mammals. 
	Hearing Group 
	Hearing Group 
	Hearing Group 
	Species 
	Generalized Hearing Range1 

	Cetaceans 
	Cetaceans 

	Low-frequency (LF) cetaceans 
	Low-frequency (LF) cetaceans 
	Fin whale Minke whale Gray whale 
	7 Hz to 36 kHz 7 Hz to 35 kHz 

	High-frequency (HF) cetaceans 
	High-frequency (HF) cetaceans 
	Killer whale  Short-beaked common dolphin Bottlenose dolphin Pacific white-sided dolphin 
	150 Hz to 160 kHz 

	Very High-frequency (VHF) cetaceans 
	Very High-frequency (VHF) cetaceans 
	Dall’s porpoise Harbor porpoise 
	200 Hz to 165 kHz 275 Hz to 160 kHz 

	Pinnipeds 
	Pinnipeds 

	Otariid pinnipeds in water (OW) 
	Otariid pinnipeds in water (OW) 
	Steller sea lion California sea lion 
	60 Hz to 68 kHz 60 Hz to 39 kHz In-Air: 42 Hz to 52 kHz 

	Phocid pinnipeds in water (PW) 
	Phocid pinnipeds in water (PW) 
	Northern elephant seal Harbor seal 
	40 Hz to 90 kHz 50 Hz to 86 kHz In-Air: 90 Hz to 40 kHz 


	Notes: 
	1. In‐water hearing range data from NMFS (2024). Hearing range reported for entire group, although each species has a more specialized range. 

	1.5.2 Auditory Masking 
	1.5.2 Auditory Masking 
	Auditory masking occurs when the perception of a sound is altered or compromised by the presence of another sound. This phenomenon can occur when natural or anthropogenic sounds occur at a similar time and of the same or similar frequency range as the signal sound. The signal sound, in this case, would be the sounds produced by marine mammals in their typical aquatic environments. Each signal sound has a “critical bandwidth,” which is a specific frequency range in which that sound can be detected by another
	There are additional factors that can influence the effects of auditory masking. The temporal structure of the noise itself and the environmental context in which the signal sound are factors that influence the level of auditory masking that can occur. In the context of this project, continuous 
	There are additional factors that can influence the effects of auditory masking. The temporal structure of the noise itself and the environmental context in which the signal sound are factors that influence the level of auditory masking that can occur. In the context of this project, continuous 
	and intermittent noise are the temporal types of noise that will occur, and each has a different effect in auditory masking. Continuous noise is more likely than intermittent noise to mask signal sounds of the same amplitude because intermittent noise gas gaps that allow the signal sound to be heard or detected (Brumm & Slabbekoorn, 2005). On the other hand, the behavior function of a signal call, in this case a vocalization made by an animal, and the time of the signaling can both influence the call source

	Noise frequency and amplitude both contribute to the potential for acoustic masking in terms of marine mammal vocalizations. Noise from pile driving activities typically occurs within a frequency range of 10 Hz to 1.5 kHz, which is likely to overlap with the frequencies of vocalizations produced by species that may occur in or near the project area. Amplitude of noise from pile removal methods is variable and may exceed that of marine mammal vocalizations within an unknown range of each incident pile. Depen

	1.5.3 Sound Exposure Criteria and Thresholds 
	1.5.3 Sound Exposure Criteria and Thresholds 
	NMFS has defined levels of harassment for marine mammals under the MMPA. Level A harassment is defined as, “Any act of pursuit, torment, or annoyance which has the potential to injure a marine mammal or marine mammal stock in the wild.” Level B harassment is defined as, “Any act of pursuit, torment, or annoyance which has the potential to disturb a marine mammal or marine mammal stock in the wild by causing disruption of behavioral patterns, including but not limited to migration, breathing, nursing, breedi
	In addition to negative effects of auditory masking, described above, physiological effects may be found in marine mammals who are exposed to chronic or high levels of noise. Tissue damage can occur within the animal’s auditory system; this can manifest physically as temporary threshold shift (TTS) or auditory injury (AUD INJ). This shift occurs when the exposure sound level is so high or continuous that the cochlear cilia cells within the auditory system begin to fatigue and dulls hearing sensitivity in th



	1.5.3.1 Underwater Noise 
	1.5.3.1 Underwater Noise 
	NMFS currently uses underwater sound exposure thresholds for various noise levels to determine when an activity could result in impacts to a marine mammal and whether these impacts would be defined as Level A (injury) or Level B (disturbance including behavioral and TTS) harassment (NMFS 2005). NMFS (2024) has developed acoustic threshold levels for determining the onset of AUD INJ in marine mammals in response to underwater impulsive and non‐impulsive CUM) and peak pressure (dB PEAK) rather than the previo
	(continuous) noise sources. The criteria use cumulative SEL metrics (dB SEL

	NMFS defines Level A harassment under the MMPA beginning at the onset of AUD INJ, which is a form of auditory injury. The volume at which AUD INJ may occur varies by species/hearing group (Table 4). Level B harassment, defined as behavioral disturbance or TTS, occurs when marine mammals are exposed to impulsive underwater noise >160 dB RMS re 1 μPa (e.g., impact hammer pile driving) or to non‐impulsive underwater noise >120 dB RMS re 1 μPa (e.g., vibratory hammer pile driving and rock drilling; NMFS 2005). 

	1.5.3.2 In-Air Noise 
	1.5.3.2 In-Air Noise 
	In-air noise thresholds have not been established for cetaceans due to their habitats being solely aquatic. Their above water exposure is brief and is limited to breaching and porpoising, compared to pinnipeds who spend much of their time hauled out on land. NMFS uses generic sound exposure thresholds to determine when an activity in the ocean that produces airborne sound might result in behavioral impacts to a marine mammal (70 FR 1871). 
	Noise from airborne construction sources dampen at the water surface and do not transfer effectively underwater; thus, airborne noises will have little to no impact on cetaceans (Richardson et al., 1995). Airborne noise has the potential to disturb hauled‐out pinnipeds near the project locations. 
	The AUD INJ onset criteria for in-air noise was reported for pinnipeds in NMFS 2024 (Table 4). Received in-air noise levels resulting in AUD INJ for pinnipeds are considerably higher than any expected as a result of the pile installation and removal activities proposed to occur as part of this Program (Table 2). As a result, no Level A take is expected for pinnipeds as a result of in-air noise. 
	NMFS has identified behavioral harassment thresholds for airborne noise generated by pile driving for pinnipeds regulated under the MMPA: the Level B behavioral harassment threshold for harbor seals is 90 dB RMS re 20 μPa (unweighted) and for all other pinnipeds is 100 dB RMS re 20 μPa (unweighted). 
	Table 4. Marine mammal injury and behavioral disturbance thresholds for impact hammer and vibratory hammer pile driving. 
	Functional Hearing Group 
	Functional Hearing Group 
	Functional Hearing Group 
	Underwater 
	In-Air 

	Impact Hammer Pile Driving (Impulsive Sound) 
	Impact Hammer Pile Driving (Impulsive Sound) 
	Vibratory Hammer Pile Driving (Continuous Noise) 
	Impact Hammer Pile Driving (Impulsive Sound) 
	Vibratory Hammer Pile Driving (Continuous Noise) 

	AUD INJ 
	AUD INJ 
	Behav Dist 
	AUD INJ 
	Behav Dist 
	AUD INJ 
	Behav Dist 
	AUD INJ 
	Behav Dist 

	dBPEAK 
	dBPEAK 
	dB SELCUM 
	dBRMS 
	dB SELCUM 
	dBRMS 
	dBPEAK 
	dB SELCUM 
	dBRMS 
	dB SELCUM 
	dBRMS 

	LF Cetaceans 
	LF Cetaceans 
	222 219 
	183 
	160 
	197 199 
	120 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 

	HF Cetaceans 
	HF Cetaceans 
	230 
	193 185 
	160 
	201 198 
	120 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 

	VHF Cetaceans 
	VHF Cetaceans 
	202 
	159 155 
	160 
	181 173 
	120 
	N/A 
	N/A 
	N/A 
	N/A 
	N/A 

	Otariid Pinnipeds 
	Otariid Pinnipeds 
	230 232 
	185 203 
	160 
	199 219 
	120 
	177 
	163 
	100 dB 
	177 
	100 dB 

	Phocid Pinnipeds 
	Phocid Pinnipeds 
	223 218 
	183 185 
	160 
	195 201 
	120 
	162 
	140 
	Harbor seals: 90 dB All other: 100 dB 
	154 
	Harbor seals: 90 dB All other: 100 dB 


	 CUM = cumulative sound exposure level over 24 hours.  
	Note: 
	AUD INJ = auditory injury; Behav Dist = Behavioral Disturbance; dB = decibel; RMS = root mean square; SEL
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	1.6 ENSONIFIED AREAS 
	1.6 ENSONIFIED AREAS 
	Underwater sound has the potential to cause behavioral disturbance, injury, or death to aquatic species. The Services have defined standard noise thresholds at which listed species may experience behavioral disturbance and injury/harm (Table 4). These thresholds are evaluated against noise levels for Project actions, with consideration for the nature of the sound: impulsive (e.g., impact hammer pile driving) or continuous (e.g., vibratory hammer pile driving). Sound at or above that threshold value is evalu
	Injury threshold values typically apply to impulsive sound, and result in sound- or pressure-related injuries, such as barotraumas. These injuries, as well as behavioral disturbance, result from the rapid rise time of the impact sound, which is not present with continuous sound. Vibratory hammer pile driving can cause injury and behavioral disturbance to marine mammals. To determine the distances at which injury or behavioral disturbance may occur, models considering known metrics are used. Sound modeling f
	1.6.1 Methods of Calculation 
	1.6.1 Methods of Calculation 
	Underwater sound propagation is dependent on many factors including bathymetry, substrate, and salinity (ICF International and Illingworth and Rodkin Inc. 2020; WSDOT 2020). Due to the complex nature of the interaction between these factors and others, the development of site-specific models that accurately predict sound propagation is impractical. Estimates of sound propagation rely on empirical data gathered as part of past projects and simplified exponential decay spreading models in an attempt to estima
	The Practical Spreading Loss Model is: 
	 (R1/R2) 
	TL = 15*log
	10

	Where: 
	TL = the transmission loss in dB (difference between proxy or measured sound level and target species threshold level) 
	R1 = distance at which noise attenuates to the threshold level 
	R2 = range of known noise level (distance from source to recording device; typically 10 m) 
	The distance to where the source sound level drops off to some pre-determined sound level (e.g., the background sound level) can be calculated by solving for R1.  
	R1 = R2 * (10(TL/15)). 
	Assumptions for this model include: 
	 
	 
	 
	Sound pressure travels in a linear direction (concentrically) away from the source. 

	 
	 
	Sound does not reflect off of or travel through landmasses.  

	 
	 
	For impact hammer driving, sound source data were after-attenuation levels (wood or plastic block); no additional attenuation was included.  


	NMFS has developed a calculator to assess the potential for injury to marine mammals resulting from pile driving using the Practical Spreading Loss Model (NMFS 2022b). The calculator determines the distances at which underwater noise may affect marine mammals. For impulsive noise (impact hammer pile driving), injury may be caused by a single burst of the impulse or by repetitive impulsive sounds which can cumulatively cause AUD INJ. For continuous noise (vibratory hammer pile driving and rock drilling), inj
	SEL and dBRMS. The former is the metric used to calculate the AUD INJ zone for impulsive sound, and the latter is used for calculating the behavioral disturbance zone for impulsive sound and both injury and behavioral disturbance zones for continuous noise. 
	Two metrics are considered for the analysis: dB

	For Level A take distances for impulsive noise, the calculator output includes the distance at which SS) and CUM). The latter metric considers the temporal component of pile driving and, for the projects in this program, returned a more conservative result. For all Level A take analyses for impact hammer CUM were used. 
	AUD INJ may occur if the animal were exposed to only a single strike of the sound (SEL
	the distance at which AUD INJ may occur if exposed to the sound over a 24-hour period (SEL
	driving, thresholds returned for SEL

	Additionally, the calculator provides distances within which behavioral effects may occur. Each of these potential effects are analyzed below. The calculators for each species are presented in Appendix A. 
	No pinniped haulouts are present within the bays of the project locations; however, in the event of single-animal or single-instance haulouts, distances to in-air disturbance zones (100 dB for all pinnipeds but harbor seals, 90 dB for harbor seals) were calculated using the Spherical Loss Model: 
	 (R1/R2) 
	TL = 20*log
	10

	Where: 
	TL = transmission loss in dB (difference between proxy or measured sound level and target species threshold level) 
	R1 = distance at which noise attenuates to the threshold level 
	R2 = range of known noise level (distance from source to recording device; typically 10 m) 
	The distance to where the source sound level drops off to some pre-determined sound level (e.g., the background sound level) can be calculated by solving for R1.  
	R1 = R2 * (20(TL/15)). 
	Pile driving data and sources of data for each size and type of pile are presented in Table 1. All pile to be installed are steel. Vibratory hammer removal data were only acquired for 18-inch steel pile. All pile to be removed are smaller than 18 inches and most are timber rather than steel; thus, the data for 18-inch steel pile are conservatively used as a proxy for removal of all pile of all materials. SEL data are presented only for cumulative exposure, as these numbers are a more conservative measure th

	1.6.2 Zone of Influence Tables 
	1.6.2 Zone of Influence Tables 
	Results of pile driving analyses, including radial distances (m) and square kilometers (sq km) for each ZOI are presented for each project in Table 5 (underwater noise) and Table 6 (in-air noise). If the model resulted in no Level A take radius (i.e., in situations in which pile driving noise is quieter than the threshold for Level A take), a 10 m physical interaction Level A take radius has been applied. Physical interaction is not expected to occur. Data included in the model are presented in Table 1, Tab
	Table 5. Radial distances to Level A and Level B take thresholds and calculated areas of ZOIs for all locations, installation and removal methods, and functional hearing groups for underwater noise. (Struck through text denotes data calculated using pre-2024 guidance.) 
	Site/Activity 
	Site/Activity 
	Site/Activity 
	Level A Exposure  Radii (m) 
	Level B Exposure Radius (m) 
	Level A Ensonified Area  (sq km) 
	Level B Ensonified Area (sq km) 

	LF 
	LF 
	HF 
	VHF 
	OW 
	PW 
	All 
	LF 
	HF 
	VHF 
	OW 
	PW 
	All 

	Reid Harbor 
	Reid Harbor 

	Vibratory Hammer Removal 14-inch timber pile1 
	Vibratory Hammer Removal 14-inch timber pile1 
	10 
	10 
	10 
	10 
	10 
	1,585 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.79 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	36 26 
	14 10 
	29 39 
	15 10 
	46 16 
	6,310 
	0.00 
	0.00 
	0.00 
	0.00 
	0.01 0.00 
	1.39 

	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	191 
	24 
	295 56 
	63 10 
	169 25 
	48 
	0.06 
	0.00 
	0.15 0.01 
	0.01 
	0.05 0.00 
	0.01 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	108 80 
	42 10 
	88 118 
	10 
	139 49 
	15,849 
	0.03 0.01 
	0.01 0.00 
	0.02 0.03 
	0.0 
	0.04 0.01 
	2.53 

	Prevost Harbor 
	Prevost Harbor 

	Vibratory Hammer Removal 14-inch timber pile1 
	Vibratory Hammer Removal 14-inch timber pile1 
	10 
	10 
	10 
	10 
	10 
	1,585 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.89 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	36 26 
	14 10 
	29 39 
	15 10 
	46 16 
	6,310 
	0.00 
	0.00 
	0.00 
	0.00 
	0.01 0.00 
	3.79 

	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	191 
	24 
	295 56 
	63 10 
	169 25 
	48 
	0.07 
	0.00 
	0.14 0.01 
	0.01 
	0.06 0.00 
	0.01 

	Rock Drilling (max) – Embedment 16-inch steel pile 
	Rock Drilling (max) – Embedment 16-inch steel pile 
	108 80 
	42 10 
	88 118 
	10 
	139 49 
	15,849 
	0.03 0.02 
	0.01 0.00 
	0.02 0.04 
	0.00 
	0.05 0.01 
	4.85 

	Fossil Bay 
	Fossil Bay 

	Vibratory Hammer Removal 16-inch timber pile1 
	Vibratory Hammer Removal 16-inch timber pile1 
	10 
	10 
	10 
	10 
	10 
	1,585 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.71 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	36 26 
	14 10 
	29 39 
	15 10 
	46 16 
	6,310 
	0.00 
	0.00 
	0.00 
	0.00 
	0.01 0.00 
	9.58 
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	Site/Activity 
	Site/Activity 
	Site/Activity 
	Level A Exposure  Radii (m) 
	Level B Exposure Radius (m) 
	Level A Ensonified Area  (sq km) 
	Level B Ensonified Area (sq km) 

	LF 
	LF 
	HF 
	VHF 
	OW 
	PW 
	All 
	LF 
	HF 
	VHF 
	OW 
	PW 
	All 

	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	191 
	24 
	295 56 
	63 10 
	169 25 
	48 
	0.09 
	0.00 
	0.15 0.01 
	0.01 
	0.07 0.00 
	0.01 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	108 80 
	42 10 
	88 118 
	10 
	139 49 
	15,849 
	0.03 0.02 
	0.01 0.00 
	0.02 0.03 
	0.00 
	0.05 0.01 
	36.38 

	Olga 
	Olga 

	Vibratory Hammer Removal 16-inch timber pile1 
	Vibratory Hammer Removal 16-inch timber pile1 
	10 
	10 
	10 
	10 
	10 
	1,585 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	2.46 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	36 26 
	14 10 
	29 39 
	15 10 
	46 16 
	6,310 
	0.00 
	0.00 
	0.00 
	0.00 
	0.01 0.00 
	21.24 

	Impact Hammer Proofing 16-inch steel pile 
	Impact Hammer Proofing 16-inch steel pile 
	191 
	24 
	295 56 
	63 10 
	169 25 
	48 
	0.08 
	0.00 
	0.16 0.01 
	0.01 
	0.06 0.00 
	0.01 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	108 80 
	42 10 
	88 118 
	10 
	139 49 
	15,849 
	0.03 0.02 
	0.01 0.00 
	0.02 0.04 
	0.00 
	0.05 0.01 
	43.08 

	Bowman Bay 
	Bowman Bay 

	Vibratory Hammer Removal 12-inch timber pile1 
	Vibratory Hammer Removal 12-inch timber pile1 
	10 
	10 
	10 
	10 
	10 
	1,585 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	1.06 

	Rosario 
	Rosario 

	Vibratory Hammer Removal 14-inch timber pile1 
	Vibratory Hammer Removal 14-inch timber pile1 
	10 
	10 
	10 
	10 
	10 
	1,585 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	1.36 


	18-inch steel pile used as a proxy for all vibratory hammer removal. 
	1
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	Table 6. Radial distances to in-air Level B take thresholds for all pile installation methods. 
	Pile Driving Method 
	Pile Driving Method 
	Pile Driving Method 
	Pile Diameter (In) 
	In-Air Level B Exposure Radii (m) 

	Actual 
	Actual 
	Proxy  
	Harbor Seals 
	All Other Pinnipeds 

	Continuous 
	Continuous 

	Vibratory Hammer Installation 
	Vibratory Hammer Installation 
	12, 16, 18 
	18 
	13 
	4 

	Rock Drilling (max) 
	Rock Drilling (max) 
	16, 18 
	18 
	13 
	4 

	Impulsive 
	Impulsive 

	Impact Hammer Installation 
	Impact Hammer Installation 
	16, 18 
	24 
	97 
	31 



	1.6.3 Zone of Influence Figures 
	1.6.3 Zone of Influence Figures 
	ZOIs were mapped based on the Level A and Level B exposure radii for all impulsive and all continuous noise sources for all projects (Figure 2 through Figure 9). These were developed in GIS and depict the monitoring zones for each marine mammal hearing group and activity at each site. Following the assumption that noise does not pass through or bend around land, land was filtered out of the polygons. Separate figures were prepared for impulsive (impact hammer) versus continuous (vibratory hammer and rock dr
	Figures are presented by State Park: Stuart then Sucia, Olga, and Deception Pass. Impulsive noise figures are first, followed by continuous noise figures. For Rosario and Bowman Bay, no impulsive noise is proposed; continuous noise will be due to vibratory hammer pile removal only. 
	Figures depicting results of analysis using pre-2024 guidance are available in Appendix D. 
	1.6.3.1 Reid and Prevost Harbors 
	Figure
	Figure 2. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Reid Harbor and Prevost Harbor. 
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	Figure
	Figure 3. Level A (inset) and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and rock drilling at Reid Harbor. Yellow dots indicate harbor seal haulout locations. 
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	Figure
	Figure 4. Level A (inset) and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and rock drilling at Prevost Harbor. Yellow dots indicate harbor seal haulout locations. 
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	1.6.3.2 Sucia Pumpout and Fossil Bay 
	Figure
	Figure 5. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Fossil Bay. 
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	Figure
	Figure 6. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and rock drilling at Fossil Bay. Yellow dots indicate harbor seal haulout locations. 
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	1.6.3.3 Olga 
	Figure
	Figure 7. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Olga. 
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	Figure
	Figure 8. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset), vibratory hammer driving, and rock drilling at Olga. Yellow dots indicate harbor seal haulout locations. 
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	1.6.3.4 Bowman Bay and Rosario 
	Figure
	Figure 9. Level B exposure ZOI for all hearing groups for vibratory hammer pile removal at Rosario and Bowman Bay. No harbor seal haulouts occur here. Note: other monitoring zones are not applicable for these projects; no installation will occur.  
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	DATES, DURATION, AND SPECIFIED GEOGRAPHIC REGION 
	DATES, DURATION, AND SPECIFIED GEOGRAPHIC REGION 
	The date(s) and duration of such activity and the specified geographical region where it will occur. 
	2.1 DATES OF ACTIVITIES 
	2.1 DATES OF ACTIVITIES 
	The USACE and Washington Department of Fish and Wildlife (WDFW) both designate in-water work windows for protection of salmon, bull trout, and forage fish species (if applicable) in the Salish Sea. Designations are divided geographically by Tidal Reference Area. This Program includes projects in Tidal Reference Areas 10 (Stuart and Sucia Islands and Olga) and 9 (Bowman Bay and Rosario). To be conservative, start and end dates for each group of fish for both agencies are considered, and the latest allowed st
	For projects in Tidal Reference Area 10, the USACE in-water work window for salmon is July 16 through March 1 and for bull trout is July 16 through February 15. The WDFW in-water work window is September 1 through March 1. To be conservative, all the in-water work windows are combined: in-water work for projects in Tidal Reference Area 10 will be completed between September 1 and February 15. No forage fish spawning has been mapped at either Stuart or Sucia Islands, so no considerations for forage fish are 
	For projects in Tidal Reference Area 9, the USACE in-water work window for salmon is July 2 through March 2 and for bull trout is July 16 through February 15. The WDFW in-water work window is August 1 through February 15. The combined conservative in-water work window for projects in Tidal Reference Area 9 is August 1 through February 15. Smelt spawning has been mapped in Bowman Bay; thus, a forage fish survey may be a permit requirement. 
	State Parks budgets capital improvement projects on a biennium schedule (Table 7). The expected construction schedule for the projects included in this program are as follows: 
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	Table 7. Projected construction biennia and years for each project in the Program. 
	Biennium 
	Biennium 
	Biennium 
	Years of the Program 
	Dates 
	Projects Included 

	1 
	1 
	LOA Year 1 
	Sept 2026Feb 2027 
	-

	Bowman Bay, Reid Harbor 

	LOA Year 2 
	LOA Year 2 
	Sept 2027Feb 2028 
	-

	Prevost Harbor, Fossil Bay 

	2 
	2 
	LOA 3 or 4 
	Aug 2028- Feb 2030 
	Rosario 

	3 
	3 
	LOA 5 
	Sept 2030Feb 2031 
	-

	Olga 



	2.2 DURATION OF ACTIVITIES 
	2.2 DURATION OF ACTIVITIES 
	2.2.1 In-Water Work 
	The project dates and durations presented in Table 8 reflect the estimated duration of the in-water work portion of the projects. This may include floating in new floats, direct pulling pile, moving equipment around the site, etc. The durations presented in Table 9 reflect only the number of days of in-water pile work during which vibratory and/or impact hammers or a rock drill will be running 

	2.2.2 Pile Removal and Installation 
	2.2.2 Pile Removal and Installation 
	Pile removal and installation activities, including size and material of pile, method of removal/installation, number of pile, estimated duration of removal/driving activities per pile, and estimate number of pile per day to be removed/driven for each project are presented in Table 9.  
	Pile removal and installation will be conducted for up to 14 hours per day, leaving a 10-hour quiet period between each day’s operations. Pile removal and installation work each day will not begin until the entirety of the largest monitoring zone is clear; marine mammal observers (MMOs) will begin a 30-minute clear as soon as the zone is visible at first light each day. Operations will not occur after dusk, except when approved by the agencies. 

	2.2.3 Pier/Ramp/Float Removal and Installation 
	2.2.3 Pier/Ramp/Float Removal and Installation 
	Pier/ramp/float removal and installation is not expected to generate underwater noise beyond that of heavy equipment operating from a floating barge. Removal and installation of floats may occur outside of the in-water work windows presented in Section 2.1. Piers, ramps, and floats will be floated to the site or transported by barge and affixed in place using cranes and/or hand tools.  
	Table 8. Summary of estimated dates, duration, and important seasonal issues for projects within the Program.  
	Project  
	Project  
	Project  
	Tidal Ref Area 
	In-Water Work Window 
	Projected Year of In-Water Construction 
	Project Duration of In-Water Construction 
	Important Seasonal Issues 

	Stuart Island Marine State Park 
	Stuart Island Marine State Park 

	Reid Harbor 
	Reid Harbor 
	10 
	Sept 1-Feb 15 
	LOA Year 1 (2026-2027) 
	30 days 
	 None 

	Prevost Harbor 
	Prevost Harbor 
	10 
	Sept 1-Feb 15 
	LOA Year 2 (2027-2028) 
	30 days 
	 None 

	Sucia Island Marine State Park 
	Sucia Island Marine State Park 

	Fossil Bay 
	Fossil Bay 
	10 
	Sept 1-Feb 15 
	LOA Year 2 (2027-2028) 
	30 days 
	 None 

	Olga State Park 
	Olga State Park 

	Olga 
	Olga 
	10 
	Sept 1-Feb 15 
	LOA Year 5 (2030-2031) 
	30 days 
	 Smelt spawning year-round  Pre-construction forage fish survey likely to be required 

	Deception Pass State Park 
	Deception Pass State Park 

	TR
	 Northern elephant seal pupping – January-February 

	Bowman Bay 
	Bowman Bay 
	9 
	Sept 1-Feb 15 
	LOA Year 1 (2026-2027) 
	30 days 
	 Northern elephant seal haulout (single animals) – January-June  Smelt spawning year-round 

	Rosario 
	Rosario 
	9 
	Aug 1-Feb 15 
	LOA Years 3-4 (2028-2030) 
	10 days 
	 Northern elephant seal pupping – January-February  Northern elephant seal haulout (single animals) – January-June  Smelt spawning year-round 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Table 9. Estimated potential type and duration of pile driving/removal activities at each project site. Not all pile will require each type of installation; thus, these numbers are conservative. 
	Site/Activity 
	Site/Activity 
	Site/Activity 
	Total # of Pile 
	Mins/Pile (vibe/drilling) or Strikes/Pile (impact) 
	Pile/Day 
	# of Days 

	Reid Harbor 
	Reid Harbor 

	Vibratory Hammer Removal 14-inch timber pile 
	Vibratory Hammer Removal 14-inch timber pile 
	18 
	15 mins 
	10 
	2 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	20 
	45 mins 
	8 
	3 

	Impact Hammer Embedment/Proofing 16-inch steel pile 
	Impact Hammer Embedment/Proofing 16-inch steel pile 
	20 
	400 strikes 
	8 
	3 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	20 
	120 mins 
	4 
	5 

	Prevost Harbor 
	Prevost Harbor 

	Vibratory Hammer Removal 14-inch timber pile 
	Vibratory Hammer Removal 14-inch timber pile 
	30 
	15 mins 
	10 
	3 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	15 
	45 mins 
	8 
	2 

	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	15 
	400 strikes 
	8 
	2 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	15 
	120 mins 
	4 
	4 

	Fossil Bay 
	Fossil Bay 

	Vibratory Hammer Removal 16-inch timber pile 
	Vibratory Hammer Removal 16-inch timber pile 
	16 
	15 mins 
	10 
	2 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	20 
	45 mins 
	8 
	3 

	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	20 
	400 strikes 
	8 
	3 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	20 
	120 mins 
	4 
	5 

	Olga 
	Olga 

	Vibratory Hammer Removal 16-inch timber pile 
	Vibratory Hammer Removal 16-inch timber pile 
	26 
	15 mins 
	10 
	3 

	Vibratory Hammer Installation 16-inch steel pile 
	Vibratory Hammer Installation 16-inch steel pile 
	20 
	45 mins 
	8 
	3 

	Impact Hammer Proofing 16" steel pile 
	Impact Hammer Proofing 16" steel pile 
	20 
	400 strikes 
	8 
	3 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	20 
	120 mins 
	4 
	5 

	Site/Activity 
	Site/Activity 
	Total # of Pile 
	Mins/Pile (vibe/drilling) or Strikes/Pile (impact) 
	Pile/Day 
	# of Days 

	Bowman Bay 
	Bowman Bay 

	Vibratory Hammer Removal 12-inch (18-inch proxy) timber pile 
	Vibratory Hammer Removal 12-inch (18-inch proxy) timber pile 
	153 
	15 mins 
	10 
	16 

	Rosario 
	Rosario 

	Vibratory Hammer Removal 14-inch timber pile 
	Vibratory Hammer Removal 14-inch timber pile 
	14 
	15 mins 
	10 
	2 


	2.3 GEOGRAPHIC REGION AND BASELINE CONDITIONS 
	2.3 GEOGRAPHIC REGION AND BASELINE CONDITIONS 
	2.4 BACKGROUND SITE INFORMATION 
	All sites under this LOA are located within marine waters and are influenced by diurnal tidal exchanges typical of the Puget Sound. Each site is located within a productive marine area with limited aquatic or sediment pollutant concern. Most areas are only accessible by boat or other watercraft and are adjacent to other state park or protected areas. All sites will experience similar ambient underwater sounds levels, which, in Puget Sound is comprised of sounds produced by a number of natural and anthropoge


	2.4.1 Stuart Island Marine State Park 
	2.4.1 Stuart Island Marine State Park 
	2.4.1.1 Reid Harbor 
	Stuart Island Marine State Park is a 433-acre marine camping park with 33,030 feet of shoreline, located within the San Juan Island cluster, just northwest of the other islands. The Park is part of the Cascadia Marine Trail and offers camping and moorage. Some campsites are for the exclusive use of those arriving by human- or wind-powered watercraft. State Parks proposes to replace the existing timber dock and pier, offshore moorage and pumpout facility support piling at Reid Harbor with aluminum and steel 
	2.4.1.1.1 Marine and Bathymetric Setting 
	2.4.1.1.1 Marine and Bathymetric Setting 
	Reid Harbor is located on the central-southern portion of Stuart Island, within a protected cove that faces south/southeast at the mouth of the harbor. Reid Harbor is located within the San Juan Islands subregion and does not experience appreciable drift (Ecology 2023). Reid Harbor itself is approximately 0.3 miles wide and 1.7 miles long, from the innermost point of the harbor to its mouth, where it opens to open water between the Haro Strait and New Channel. The deepest part of the harbor has a bathymetri

	2.4.1.1.2 Sediments 
	2.4.1.1.2 Sediments 
	Substrate conditions observed consisted of unconsolidated silt and shell hash. Reid Harbor is only accessible by boat, and located within a state park; therefore, it receives limited sediment disturbance caused from human development or urban activities. No contaminated sediments are documented for this area (Ecology 2023). 


	2.4.1.2 Prevost Harbor 
	2.4.1.2 Prevost Harbor 
	The Project Site is located at the Stuart Island Marine State Park in the center of Stuart Island in the Puget Sound. The Prevost Harbor moorage facility is located on the north end of the park. The existing structures are comprised of structural timber framing supported by creosote treated timber pile. 
	2.4.1.2.1 Marine and Bathymetric Setting 
	2.4.1.2.1 Marine and Bathymetric Setting 
	Prevost Harbor is located on the north-east side of Stuart Island, and contains a relatively open cove, oriented laterally northwest to southeast. Prevost Harbor contains Satellite Island within the mouth of the bay as well. Prevost Harbor is located within the San Juan Islands subregion and experiences a net shoreline drift from left to right, as you face the shoreline (Ecology 2023). Prevost Harbor itself is approximately 1.5 miles wide and 0.3 miles long, from the existing dock location to the southwest 

	2.4.1.2.2 Sediments 
	2.4.1.2.2 Sediments 
	A geotechnical survey determined that overwater soils have three layers consisting of loose/soft materials, followed by medium dense/stiff materials, and finally dense/hard sediments. Substrate was predominantly unconsolidated silt in the offshore areas and gravel/cobble in the nearshore, with silty sandy areas that are able to support submerged aquatic vegetation (SAV) and macroalgae. Prevost Harbor is also located within a state park; therefore, it receives limited sediment disturbance caused from human d


	2.4.2 Sucia Island Marine State Park 
	2.4.2 Sucia Island Marine State Park 
	2.4.2.1 Fossil Bay Moorage System Replacement 
	Fossil Bay is located within the central part of Sucia Island located in the Puget Sound, in the innermost portion of the Bay to the west. The location of the replacement facility is east of an existing ADA access moorage site. 
	2.4.2.1.1 Marine and Bathymetric Setting 
	2.4.2.1.1 Marine and Bathymetric Setting 
	The proposed pier replacement location lies within the innermost part of Fossil Bay, a shallow bay at Sucia Island, where the mouth of the bay faces east. The marine habitat consists of the entirety of Fossil Bay, and a narrow section of the waters just north of Orcas Island, bounded by Clark, Sinclair, Vendovi, and Samish islands. Fossil Bay is approximately 0.7 miles long, from the inner coastline to the mouth of the Bay, and is approximately 0.3 miles wide. This area is located within the South Georgia S

	2.4.2.1.2 Sediments 
	2.4.2.1.2 Sediments 
	A geotechnical survey determined the substrate as very soft marine sediment to sandstone bedrock overwater. It is anticipated that sandstone bedrock could be encountered during pile installation. This area is heavily used for boat-in only camping and is also located within a state park; therefore, it receives limited sediment disturbance caused from human development or urban terrestrial activities. No contaminated sediments are documented for this area (Ecology 2023). 


	2.4.3 Olga State Park 
	2.4.3 Olga State Park 
	2.4.3.1 Olga Pier/Ramp/Float Replacement 
	2.4.3.1.1 Marine and Bathymetric Setting 
	2.4.3.1.1 Marine and Bathymetric Setting 
	The proposed pier replacement location lies just west outside of the mouth of Buck Bay, a shallow bay within the East Sound on Orcas Island, where the mouth of the bay faces south-southeast. The marine habitat consists of the area encompassing Buck Bay and East Sound to the south of Olga Beach, located on the eastern half of Orcas Island. The pocket beach containing Olga Pier is approximately 0.1 miles long, from the inner coastline to the mouth of Buck Bay, and is approximately 0.07 miles, or 100 meters wi

	2.4.3.1.2 Sediments 
	2.4.3.1.2 Sediments 
	No geotechnical survey has been done for this park; however, a Shoreline Inventory and Characterization Report was released by Washington State Department of Ecology (Ecology) and can provide geotechnical information for this area. Geology at this location is typical of other areas on Orcas Island containing sandstone and glacial sediments waterward of steep bedrock cliffs along the coastline. It is anticipated that sandstone bedrock could be encountered during pile installation. This area receives limited 


	2.4.4 Deception Pass State Park 
	2.4.4 Deception Pass State Park 
	Deception Pass State Park is a 3,854-acre marine and camping park with 77,000-feet of saltwater shoreline along Rosario Strait and Skagit Bay and is operated by State Parks. Deception Pass State Park, encompassing 3,854 acres, is Washington’s most visited state park hosting over 3.5 million visitors in 2020. 

	2.4.4.1 Bowman Bay Pier/Ramp/Float Removal 
	2.4.4.1 Bowman Bay Pier/Ramp/Float Removal 
	The Bowman Bay portion of the park includes a 2,100-ft-long pocket beach, a boat launch, interpretive buildings, and a timber pier. Bowman Bay is located within Deception Pass State Park on the southwestern shore of Fidalgo Island on Rosario Strait in Skagit County, Washington. The 
	The Bowman Bay portion of the park includes a 2,100-ft-long pocket beach, a boat launch, interpretive buildings, and a timber pier. Bowman Bay is located within Deception Pass State Park on the southwestern shore of Fidalgo Island on Rosario Strait in Skagit County, Washington. The 
	proposed action is to demolish what remains of a storm-damaged creosote-treated timber pier, floating dock, and steel gangway. 

	2.4.4.1.1 Marine and Bathymetric Setting 
	2.4.4.1.1 Marine and Bathymetric Setting 
	The pier proposed for removal for this project lies within the center of Bowman Bay, a west facing bay that empties into the Strait of Juan de Fuca. Bowman Bay ranges in width from approximately 
	0.3 to 0.5 miles wide, and approximately 0.5 miles long, from the inner shoreline out to Coffin and Gull Rocks. This site is located within the San Juan Islands marine subregion and experiences no appreciable drift along its shoreline. This area is within Bowman Bay is classified as a “pocket beach” coastal landform type, which means the shoreline is oriented perpendicular to regular wave action, and receives most available sediments for accumulation along its coastline (Ecology 2023). This bay has relative

	2.4.4.1.2 Sediments 
	2.4.4.1.2 Sediments 
	Although this area is within a heavily visited Washington State Park, it is within a protected area and surrounded by other natural and state park land; thus, Bowman Bay experiences limited sediment disturbance caused from human development or urban terrestrial activities. Rocky marine topography extends north to south within the bay, and several rock formations are located at the mouth of the bay (e.g., Coffin Rocks and Gull Rocks). No contaminated sediments are documented for this area (Ecology 2023). 


	2.4.4.2 Rosario Pier/Ramp/Float Removal 
	2.4.4.2 Rosario Pier/Ramp/Float Removal 
	The Rosario Pier is located within a smaller bay, Sharpe Cove, just north of Gull Rocks within the mouth Bowman Bay. Bowman Bay is located within Deception Pass State Park on the southwestern shore of Fidalgo Island on Rosario Strait in Skagit County, Washington. This portion of the park includes an approximately 800-ft-long pocket beach and a timber pier. The proposed action is to demolish a creosote-treated timber pier, floating dock, and steel gangway. 
	2.4.4.2.1 Marine and Bathymetric Setting 
	2.4.4.2.1 Marine and Bathymetric Setting 
	The pier proposed for removal for this project lies within the Sharpe Cove, a small pocket bay within the larger Bowman Bay area. Sharpe Cove is located just inside the mouth of Bowman Bay to the north, where it empties into Bowman Bay, then Deception Pass and the general area of the Strait of Juan de Fuca to the west. Sharpe Cove is approximately 800 feet wide, and approximately 400 feet long, from the inner shoreline out to the mouth of the cove into the general area of Bowman Bay. This site is located wi

	2.4.4.2.2 Sediments 
	2.4.4.2.2 Sediments 
	Although this area is within a heavily visited Washington State Park, it is within a protected area and surrounded by other natural and state park land; thus, Bowman Bay experiences limited 
	Although this area is within a heavily visited Washington State Park, it is within a protected area and surrounded by other natural and state park land; thus, Bowman Bay experiences limited 
	sediment disturbance caused from human development or urban terrestrial activities. Rocky marine topography extends north to south within the bay, and several rock formations are located at the mouth of Bowman Bay, southeast of Rosario Pier (e.g., Coffin Rocks and Gull Rocks). No contaminated sediments are documented for this area (Ecology 2023). 
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	SPECIES AND NUMBERS OF MARINE MAMMALS 
	SPECIES AND NUMBERS OF MARINE MAMMALS 
	The species and numbers of marine mammals likely to be found within the activity area. 
	WA State Parks & Recreation Commission 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Table 10. Species, stocks, and statuses of stock for all ESA- and non-ESA-listed marine mammals with possible occurrence in the Program Area. 
	Table 10. Species, stocks, and statuses of stock for all ESA- and non-ESA-listed marine mammals with possible occurrence in the Program Area. 
	Table 10. Species, stocks, and statuses of stock for all ESA- and non-ESA-listed marine mammals with possible occurrence in the Program Area. 

	Species and Stock 
	Species and Stock 
	ESA Status 
	MMPA Status 
	Stock Abundance1 (Nest) 
	PBR 
	Density2 
	Annual M/SI 
	Stock Status Factors 

	Mysticeti 
	Mysticeti 

	Fin whale (Balaenoptera physalis) CA/OR/WA 
	Fin whale (Balaenoptera physalis) CA/OR/WA 
	Endangered 
	Depleted/ Strategic 
	11,065 
	80 
	0.0000 
	43.6 
	 Vessel strike  Anthropogenic sound 

	Minke whale (Balaenoptera acutorostrata scammoni) CA/OR/WA 
	Minke whale (Balaenoptera acutorostrata scammoni) CA/OR/WA 
	Not Listed 
	Protected 
	915 
	4.1 
	0.0100 
	0.59 
	 Harmful algal blooms  Anthropogenic sound 

	Gray whale  (Eschrichtius robustus) Eastern North Pacific Stock 
	Gray whale  (Eschrichtius robustus) Eastern North Pacific Stock 
	Not Listed 
	Protected 
	25,960 
	801 
	0.0084 
	131 
	 UME – poor body condition  Bycatch  Vessel strikes  Marine debris  Entanglements  Illegal hunts 

	Humpback whale  (Megaptera novaeangliae) Mainland Mexico – California – Oregon – Washington Central America/Southern Mexico – California – Oregon – Washington Hawaii 
	Humpback whale  (Megaptera novaeangliae) Mainland Mexico – California – Oregon – Washington Central America/Southern Mexico – California – Oregon – Washington Hawaii 
	Threatened Endangered Not Listed 
	Depleted/ Strategic Depleted/ Strategic Protected 
	3,477 1,496 11,540 
	43 3.5 127 
	0.0005 0.0005 0.0005 
	22 14.9 27.09 
	 Commercial fishing  Vessel strikes  Non-commercial sources (e.g. recreational fisheries, marine debris)  Commercial fishing  Vessel strikes  Non-commercial sources (e.g. recreational fisheries, marine debris)  Fisheries (e.g. U.S., Canadian, recreational, Alaska subsistence)  Vessel strikes  Marine debris  Entanglements 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Species and Stock 
	Species and Stock 
	Species and Stock 
	ESA Status 
	MMPA Status 
	Stock Abundance1 (Nest) 
	PBR 
	Density2 
	Annual M/SI 
	Stock Status Factors 

	Odontoceti 
	Odontoceti 

	Orca (Orcinus orca) West Coast Transient 
	Orca (Orcinus orca) West Coast Transient 
	Not Listed 
	Protected 
	349 
	3.5 
	0.0042 
	0.4 
	 Commercial fishing mortality (longline)  Collisions with vessels  PCB contamination 
	-


	Southern Resident Killer Whale (SRKW)  (Orcinus orca) 
	Southern Resident Killer Whale (SRKW)  (Orcinus orca) 
	Endangered 
	Depleted/ Strategic 
	75 
	0.13 
	0.0012 
	0 
	 Commercial fishing mortality  Collisions with vessels  Fungal infection 

	Common dolphin (Delphinus delphis delphis) CA/OR/WA 
	Common dolphin (Delphinus delphis delphis) CA/OR/WA 
	Not Listed 
	Protected 
	1,056,308 
	8,889 
	0.0000 
	30.5 
	 Gill nets and commercial bycatch 

	Bottlenose dolphin (Tursiops truncatus truncates) CA/OR/WA Offshore Stock 
	Bottlenose dolphin (Tursiops truncatus truncates) CA/OR/WA Offshore Stock 
	Not Listed 
	Protected 
	3,477 
	11 
	0.0000 
	6.8 
	 Commercial bycatch 

	Pacific white-sided dolphin (Lagenorhynchus obliquidens) CA/OR/WA Northern and Southern Stocks 
	Pacific white-sided dolphin (Lagenorhynchus obliquidens) CA/OR/WA Northern and Southern Stocks 
	Not Listed 
	Protected 
	34,999 
	279 
	0.1100 
	4.0 
	 Gillnet fisheries   Scientific trawl surveys 

	Dall’s porpoise (Phocoenoides dalli dalli) CA/OR/WA 
	Dall’s porpoise (Phocoenoides dalli dalli) CA/OR/WA 
	Not Listed 
	Protected 
	16,498 
	99 
	0.0790 
	0.66 
	 Commercial gillnet and trawl fisheries 

	Harbor porpoise  (Phocoena phocoena vomerina) WA Inland Waters Stock 
	Harbor porpoise  (Phocoena phocoena vomerina) WA Inland Waters Stock 
	Not Listed 
	Protected 
	11,233 
	66 
	2.1600 
	7.2 
	 Commercial gillnet fisheries 

	Otariidae 
	Otariidae 

	Steller sea lion (Eumetopias jubatus) Eastern U.S. Stock 
	Steller sea lion (Eumetopias jubatus) Eastern U.S. Stock 
	Not Listed 
	Protected 
	31,289 
	2,592 
	0.0027 
	112 
	 Commercial gillnet and trawl fisheries  Net entanglements 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Species and Stock 
	Species and Stock 
	Species and Stock 
	ESA Status 
	MMPA Status 
	Stock Abundance1 (Nest) 
	PBR 
	Density2 
	Annual M/SI 
	Stock Status Factors 

	California sea lion (Zalophus californianus) U.S. Stock 
	California sea lion (Zalophus californianus) U.S. Stock 
	Not Listed 
	Protected 
	257,606 
	14,011 
	0.0251 
	321 
	 Vessel strikes   Commercial bycatch  Trawl, purse seine, and gillnet fisheries 

	Phocidae 
	Phocidae 

	Northern elephant seal (Mirounga angustirostris) California Breeding Stock 
	Northern elephant seal (Mirounga angustirostris) California Breeding Stock 
	Not Listed 
	Protected 
	194,907 85,369 
	5,328 5,122 
	0.0029 
	11.2 13.7 
	 Vessel strikes   Shootings  Commercial bycatch  Trawl, purse seine, and gillnet fisheries 

	Harbor seal (Phoca vitulina richardii) WA Northern Inland Waters Stock 
	Harbor seal (Phoca vitulina richardii) WA Northern Inland Waters Stock 
	Not Listed 
	Protected 
	11,036 
	822 
	0.7600 
	9.8 
	 Vessel strikes   Shootings  Commercial bycatch, trawl, purse seine, and gillnet fisheries,  


	Notes: Stock abundance (Nest) = stock abundance estimate; Density = animals per sq km; PBR = potential for biological removal (individuals per year); Annual M/SI = annual human-caused mortality/serious injury estimate (individuals per year) 
	NMFS Marine Mammal Stock Assessment Reports are available at:  Source: U.S. Department of the Navy 2019 
	1 
	https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-stock-assessment-reports-species-stock 
	https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-stock-assessment-reports-species-stock 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Table 11. Likelihood of occurrence of marine mammal stocks within each project location (based on five year review of sightings reported by Orca Network). 
	Table 11. Likelihood of occurrence of marine mammal stocks within each project location (based on five year review of sightings reported by Orca Network). 
	Table 11. Likelihood of occurrence of marine mammal stocks within each project location (based on five year review of sightings reported by Orca Network). 

	Species 
	Species 
	Project Locations 

	Stuart Island Marine State Park 
	Stuart Island Marine State Park 
	Sucia Island Marine State Park 
	Olga State Park 
	Deception Pass State Park 

	Mysticeti 
	Mysticeti 

	Fin whale (Balaenoptera physalis) 
	Fin whale (Balaenoptera physalis) 
	Rare 
	Rare 
	Rare 
	Rare 

	Minke whale (Balaenoptera acutorostrata scammoni) 
	Minke whale (Balaenoptera acutorostrata scammoni) 
	Seasonal, Infrequent 
	Seasonal, Infrequent 
	Seasonal, Infrequent 
	Seasonal, Infrequent 

	Gray whale  (Eschrichtius robustus) 
	Gray whale  (Eschrichtius robustus) 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 

	Humpback whale (Megaptera novaeangliae) 
	Humpback whale (Megaptera novaeangliae) 
	Seasonal 
	Seasonal 
	Rare 
	Infrequent 

	Odontoceti 
	Odontoceti 

	Transient killer whale (Orcinus orca) 
	Transient killer whale (Orcinus orca) 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 

	SRKW (Orcinus orca) 
	SRKW (Orcinus orca) 
	Infrequent 
	Infrequent 
	Infrequent
	 Rare 

	Short-beaked common dolphin (Delphinus delphis delphis) 
	Short-beaked common dolphin (Delphinus delphis delphis) 
	Rare 
	Rare 
	Rare 
	Rare 

	Bottlenose dolphin (Tursiops truncatus truncates) 
	Bottlenose dolphin (Tursiops truncatus truncates) 
	Rare 
	Rare 
	Rare 
	Rare 

	Pacific white-sided dolphin (Lagenorhynchus obliquidens) 
	Pacific white-sided dolphin (Lagenorhynchus obliquidens) 
	Rare 
	Rare 
	Rare 
	Rare 

	Dall’s porpoise (Phocoenoides dalli dalli) 
	Dall’s porpoise (Phocoenoides dalli dalli) 
	Rare 
	Rare 
	Rare 
	Rare 

	Harbor porpoise  (Phocoena phocoena vomerina) 
	Harbor porpoise  (Phocoena phocoena vomerina) 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 

	Otariidae  
	Otariidae  

	Steller sea lion (Eumetopias jubatus) 
	Steller sea lion (Eumetopias jubatus) 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 
	Seasonal, Likely 

	California sea lion (Zalophus californianus) 
	California sea lion (Zalophus californianus) 
	Seasonal, Infrequent 
	Seasonal, Infrequent 
	Seasonal, Infrequent 
	Seasonal, Infrequent 

	Phocidae 
	Phocidae 

	Northern elephant seal (Mirounga angustirostris) 
	Northern elephant seal (Mirounga angustirostris) 
	Seasonal, Rare 
	Seasonal, Rare 
	Seasonal, Rare 
	Seasonal 

	Harbor seal (Phoca vitulina richardii) 
	Harbor seal (Phoca vitulina richardii) 
	Likely 
	Likely 
	Likely 
	Likely 


	Notes: 
	 
	 
	 
	Rare = Few confirmed sightings  

	 
	 
	Infrequent = Confirmed, but irregular sightings  

	 
	 
	Likely = Confirmed and regular sightings of the species in the area year‐round  

	 
	 
	Seasonal = Confirmed and regular sightings of the species in the area on a seasonal basis 


	Table 12. Species, stocks, group size, and geographic region for all ESA- and non-ESA-listed marine mammals with possible occurrence within the Program Area. 
	Table 12. Species, stocks, group size, and geographic region for all ESA- and non-ESA-listed marine mammals with possible occurrence within the Program Area. 
	Table 12. Species, stocks, group size, and geographic region for all ESA- and non-ESA-listed marine mammals with possible occurrence within the Program Area. 

	Species and Stock 
	Species and Stock 
	Group Size 
	Geographic Region 
	Source 

	Mysticeti 
	Mysticeti 
	TD
	Figure

	TD
	Figure


	Fin whale (Balaenoptera physalis) 
	Fin whale (Balaenoptera physalis) 
	1, 2-7 
	All 
	Washington Department of Fish and Wildlife; prefer deep waters 

	Minke whale (Balaenoptera acutorostrata scammoni) 
	Minke whale (Balaenoptera acutorostrata scammoni) 
	1-3 
	Salish Sea 
	Orca Network 

	Gray whale  (Eschrichtius robustus) 
	Gray whale  (Eschrichtius robustus) 
	1-2 
	Salish Sea 
	Orca Network 

	Humpback whale  (Megaptera novaeangliae) 
	Humpback whale  (Megaptera novaeangliae) 
	1-2 
	Salish Sea 
	Orca Network 

	Odontoceti 
	Odontoceti 

	Transient killer whale (Orcinus orca) 
	Transient killer whale (Orcinus orca) 
	4-6 
	Salish Sea -4; Puget Sound -6 
	Houghton et al. 2015; Houghton, 2012 pers. comm. in U.S. Navy MSM LOA Application 

	SRKW (Orcinus orca) 
	SRKW (Orcinus orca) 
	20 
	Salish Sea 
	Orca Network 

	Short-beaked common dolphin (Delphinus delphis delphis) 
	Short-beaked common dolphin (Delphinus delphis delphis) 
	2-30 
	Puget Sound 
	Shuster et al. 2017 (SMM conf poster -Cascadia) 

	Bottlenose dolphin (Tursiops truncatus truncates) 
	Bottlenose dolphin (Tursiops truncatus truncates) 
	5-6 
	Puget Sound 
	Cascadia Research Collective; One group seen since 2017; unusual because Tursiops prefers warmer waters. Not usually found in Puget Sound 

	Pacific white-sided dolphin (Lagenorhynchus obliquidens) 
	Pacific white-sided dolphin (Lagenorhynchus obliquidens) 
	10-200 
	Strait of Georgia 
	The Whale Trail; one group of 100-200 increasingly seen in the Strait of Georgia 

	Dall’s porpoise (Phocoenoides dalli dalli) 
	Dall’s porpoise (Phocoenoides dalli dalli) 
	1-3; up to 25 
	Salish Sea 
	U.S. Navy MSM LOA Application 

	Harbor porpoise  (Phocoena phocoena vomerina) 
	Harbor porpoise  (Phocoena phocoena vomerina) 
	1.9 
	San Juan Islands 
	Suryan and Harvey 2012 

	Otariidae  
	Otariidae  

	Steller sea lion (Eumetopias jubatus) 
	Steller sea lion (Eumetopias jubatus) 
	1-2 to <100 at haulouts 
	Puget Sound 
	Jeffries 2012 pers. comm. in U.S. Navy MSM LOA Application; no haulouts in the San Juan Islands 

	California sea lion (Zalophus californianus) 
	California sea lion (Zalophus californianus) 
	1 
	Puget Sound 
	The Whale Trail; Inland waters are not breeding grounds, adult males usually solitary 


	Species and Stock 
	Species and Stock 
	Species and Stock 
	Group Size 
	Geographic Region 
	Source 

	Phocidae 
	Phocidae 

	Northern elephant seal (Mirounga angustirostris) 
	Northern elephant seal (Mirounga angustirostris) 
	2-10 
	Salish Sea 
	Jeffries 2012 pers. comm. in U.S. Navy MSM LOA Application 

	Harbor seal (Phoca vitulina richardii) 
	Harbor seal (Phoca vitulina richardii) 
	1-500 at haulouts 
	Salish Sea 
	Jeffries et al. 2000 
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	AFFECTED SPECIES STATUS AND DISTRIBUTION 
	AFFECTED SPECIES STATUS AND DISTRIBUTION 
	A description of the status and distribution, including seasonal distribution (when applicable), of the affected species or stocks of marine mammals likely to be affected by such activities. 
	Data presented in this section are primarily reported from NOAA’s Stock Assessment Reports. Densities reported in tables and used to calculate take are those reported for the “Inland Waters” or “Strait of Juan de Fuca and San Juan Islands” in the U.S. Navy’s Marine Species Density Technical Report (U.S. Department of the Navy 2019). When a range was reported, the highest end of the range was used. When requesting take, factors including proximity to haulouts, average group size of sightings, and detectabili
	4.1 ESA-LISTED SPECIES PRESENT IN THE PROGRAM AREA 
	4.1 ESA-LISTED SPECIES PRESENT IN THE PROGRAM AREA 
	As discussed in section 1.1, impacts to ESA-listed species have been (or will be) addressed through the USACE permitting process. 
	Three ESA-listed stocks of marine mammal may be found in the project areas: the Mainland Mexico and Central America/Southern Mexico stocks of humpback whales (ESA threatened and endangered, respectively) and Southern Resident Killer Whale (SRKW; ESA endangered). Additionally, individuals from the Hawaii stock of humpback whales may be seen in the Program Area. Because these animals can be seen from several kilometers away, and because Orca Network provides real-time updates on movement patterns of these spe
	Because humpback stocks are not easily differentiated in the field, pile installation and removal activities will be shut down for any humpback whale entering the Level B take zone. No take is requested for humpback whales or SRKW and they will not be discussed further in this application.  

	4.2 FIN WHALE 
	4.2 FIN WHALE 
	4.2.1 Status and Management 
	Fin whales are protected under the MMPA; specifically, the California/Oregon/Washington stock is designated as a depleted and strategic stock. Fin whales are also listed under the ESA as endangered. Although fin whales are ESA-listed, they are not known to occur in the Program Area, thus are not included in the ESA review. State Parks is confident that projects will have No Effect on fin whales due to lack of occurrence in the Program Area. 
	Fin whales have found to have significant enough DNA differences when comparing populations according to their respective ocean basin; thus, North Pacific whales are recognized as their own subspecies: Balaenoptera physalus velifera. A third, non-migratory population occurs in the Gulf of California, based on evidence from photo-ID, genetics, satellite telemetry, and acoustics (Thompson et al. 1992, Tershy et al. 1993, Bérubé et al. 2002, Jiménez López et al. 2019, Nigenda-Morales 2008, Sirovic et al. 2017)
	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	50 
	 April 29, 2025; rev March 20, 2026 

	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 



	4.2.2 Distribution 
	4.2.2 Distribution 
	Fin whales are observed throughout the North Pacific. It has been observed that two populations may exist within the North Pacific fin whale subspecies, noted as eastern and western, respectively, and are thought to have different wintering and mating areas from each other in waters off of Asia and North America, respectively (Mizroch et al. 2009). However, exact wintering areas of this species are still poorly known. During the summer months, it is thought that the eastern Pacific and western Pacific popul

	4.2.3 Site-Specific Occurrence 
	4.2.3 Site-Specific Occurrence 
	Fin whales are uncommon visitors to the San Juan Islands and larger Salish Sea, and prefer the deepwater habitat off the west coast (Towers 2014). 
	Based on the Orca Network Sightings Archive, between 2019 and 2023, fin whales were observed on four days within a 15 mile radius of the San Juan Islands, including three days within the San Juan Islands region. Observations included one sighting in September 2019; one sighting each in May and June 2020; and one sighting in January 2022. Due to low occurrence, no seasonal patterns could be determined. 
	Occurrence within the project areas is very unlikely due to the preference of coastal waters and extremely intermittent historical observations.  
	4.3 MINKE WHALE 
	4.3 MINKE WHALE 


	4.3.1 Status and Management 
	4.3.1 Status and Management 
	Minke whales are protected under the MMPA, but are not designated as a strategic or depleted stock, nor are they listed under the ESA. The Northern minke whale is separated into two subspecies based on their respective ocean basin that they reside in: the Northern Pacific (B. a. scammoni) and the Northern Atlantic (B. a. acutorostrata). NOAA has split the Northern Pacific subspecies into three different management stocks: the Alaskan stock; the California, Oregon, Washington stock; and the Hawaiian stock. C

	4.3.2 Distribution 
	4.3.2 Distribution 
	As noted above, minke whales of resident stocks prefer certain “home ranges” within inland coastal waters along the Washington/Oregon/California coast and can be found there year round. 
	An abundance estimate was generated by Becker et al. (2020) using 1991-2018 line-transect survey data, resulting in an estimated abundance of 915 minke whales within the entire California Current Ecosystem (CCE). Minke whales are more commonly observed in late summer and early fall within the San Juan Islands (Dorsey et al. 1990). It is known that minke whales show seasonal site fidelity to their preferred feeding grounds (Dorsey 1983, Dorsey et al. 1990, Gill and Fairbairns 1995). 
	Minke whales are reported in the inland waters year‐round, although specifics about their exact whereabouts and feeding patterns are still being researched. A study using photo evidence of ecological markers on individual whales has identified clusters of seasonal movements of whales in the WA/OR/CA stock (Towers et al. 2014). This study found that minke whales are commonly seen within the Strait of Juan de Fuca, and clustered just south around the coast of the San Juan Islands. Many of these whales then mi

	4.3.3 Site-Specific Occurrence 
	4.3.3 Site-Specific Occurrence 
	Sightings of minke whales in waters surrounding the San Juan Islands and the Strait of Juan de Fuca are fairly common, as demonstrated by multiple studies. Less information is available pertaining to reported sightings near Deception Pass. 
	Based on the Orca Network Sightings Archive, between 2019 and 2023, minke whales were observed on 136 days within a 15 mile radius of the San Juan Islands. Peak occurrences were recorded between April and October with average number of days with sightings of minke whales between 2 and 5. Between November and March, the average number of days with sightings were less than 1. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, San Juan Islands, and Strait of Georgia). 
	Occurrence within the project areas is likely from the late spring to fall. In winter months when in-water work would be occurring, the likelihood of minke whale presence drops significantly, and would be expected to be limited to the early season. 
	4.4 GRAY WHALE 
	4.4 GRAY WHALE 


	4.4.1 Status and Management 
	4.4.1 Status and Management 
	Gray whales are protected under the MMPA, but are not designated as a strategic or depleted stock, nor are they listed under the ESA. The eastern gray whale is separated into two subspecies within the pacific, based on genetic variation: the Western North Pacific (WNP) and Eastern North Pacific (ENP) stocks. NOAA has split the Northern Pacific subspecies into three different management stocks (LeDuc et al. 2002, Lang et al. 2014, Weller et al. 2013). However, the population structure is not static due to ch
	Gray whales are protected under the MMPA, but are not designated as a strategic or depleted stock, nor are they listed under the ESA. The eastern gray whale is separated into two subspecies within the pacific, based on genetic variation: the Western North Pacific (WNP) and Eastern North Pacific (ENP) stocks. NOAA has split the Northern Pacific subspecies into three different management stocks (LeDuc et al. 2002, Lang et al. 2014, Weller et al. 2013). However, the population structure is not static due to ch
	as the “Pacific Coast Feeding Group” (PCFG). This designation is not necessarily confirmed or used by NOAA fisheries, but the designation has been useful to estimate abundances of gray whales in this feeding area, which likely includes range of the ENP stock. 

	In 2019, NOAA documented an unusual mortality event (UME) for gray whales that that occurred through 2023 and was considered closed in March of 2024 (NOAA Fisheries 2025). Large numbers of whales were documented being stranded on beaches from Alaska to Mexico and were noted to be emaciated. A similar event was documented by NOAA from 1999-2000 where adult whales under clear nutritional stress were stranded in similar areas (Moore et al. 2001, Gulland et al. 2005). Certain oceanographic factors were identifi

	4.4.2 Distribution 
	4.4.2 Distribution 
	Gray whales are known to migrate past the WA/OR coast in the spring to warmer waters further south for the winter. The ENP stock is typically distributed between the Chukchi, Beaufort and northwestern Bering Seas for summer and fall feeding, migrating further south for the winter and spring. While the whales migrate south, they are known to feed in certain areas off the coast of BC/WA, returning almost every year to the same feeding ground, sometimes staying up to four months in one area (Calambokidis et al

	4.4.3 Site-Specific Occurrence 
	4.4.3 Site-Specific Occurrence 
	Based on the Orca Network Sightings Archive, between 2019 and 2023, gray whales were observed on 190 days within a 15 mile radius of the San Juan Islands. Peak occurrences were generally between March and July, though observations peaked in January as well. The average number of sightings in the peak months ranged between 3 and 9, while the average number of sightings in non-peak months ranged from less than 1 to slightly over 1. Similar trends were noted in the greater North Salish Sea (Strait of Juan de F
	Occurrence within the project areas is likely, though sightings are generally lower during the fall and winter months when in-water work would be occurring, with the exception of January. Beginning in August, the likelihood of gray whale occurrence decreases, and by January the rate of gray whale presence increases again. 
	4.5 TRANSIENT KILLER WHALE 
	4.5 TRANSIENT KILLER WHALE 


	4.5.1 Status and Management 
	4.5.1 Status and Management 
	Killer whales, while found throughout the North Pacific Ocean, exhibit distinct differences in ecology, behavior, and genetic makeup; because of this variation, killer whales are subdivided to three types of orcas: “resident,” “offshore,” and “transient.” Within the “transient” group of killer 
	Killer whales, while found throughout the North Pacific Ocean, exhibit distinct differences in ecology, behavior, and genetic makeup; because of this variation, killer whales are subdivided to three types of orcas: “resident,” “offshore,” and “transient.” Within the “transient” group of killer 
	whales, multiple studies have revealed three genetically distinct populations and are broken into the following stocks: “Gulf of Alaska, Aleutian Islands, and Bering Sea transients,” “A1 transients,” and “West Coast transients” (Ford et al. 1994, Ford and Ellis 1999, Matkin et al. 1999, Saulitis et al. 2005, Hoelzel et al. 1998, 2002, Barrett-Lennard 2001). West Coast Transients are defined by a DNA characteristic of a specific haplotype that individuals within the population share. The West Coast Transient


	4.5.2 Distribution 
	4.5.2 Distribution 
	Evidence shows that the WCT stock also has “discreet population clusters” within the group (Parsons et al. 2013, Sharpe et al. 2017). The minimum population of the WCT stock is estimated to be 349 whales (Towers et al. 2019). Abundance estimates rely heavily on verified photo sighting and highly identifiable individual whales. Transient whales typically forage in groups of three individuals and exhibit cooperative hunting techniques within the pod (Baird and Whitehead 2000, Baird and Dill 1995, 1996). Trans

	4.5.3 Site-Specific Occurrence 
	4.5.3 Site-Specific Occurrence 
	Transient orcas are historically recorded in abundance around harbor seal pupping areas from July through September (Baird and Whitehead 2000). Because of this, WCT orcas are commonly sighted within areas proximal to the study area, within the San Juan Islands and near Deception Pass. 
	Based on the Orca Network Sightings Archive, between 2019 and 2023, transient killer whales were observed on 724 days within a 15 mile radius of the San Juan Islands. Peak occurrences were recorded between April and September with average number of days with sightings of transient killer whales between 15 and 18. Between November and February, sighting days averaged between 5 and 8. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, San Juan Islands, and Strait of Georgia). 
	Occurrence within the project areas is likely, though sightings are lower during the fall and winter months when in-water work would be occurring. 
	4.6 SHORT-BEAKED COMMON DOLPHIN 
	4.6 SHORT-BEAKED COMMON DOLPHIN 


	4.6.1 Status and Management 
	4.6.1 Status and Management 
	The short-beaked common dolphin is protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA. The MMPA acknowledges a single Pacific stock for management purposes, and this includes individuals found within the U.S. 
	Exclusive Economic Zone of California, Oregon and Washington. Short-beaked common dolphins can be found further south beyond California, within Mexican waters. Cooperative management between the U.S. and Mexico is utilized for this species when involved in tuna purse seine fisheries. However, the population of short-beaked common dolphins that are located in the eastern tropical Pacific that are involved in international tuna purse seine fisheries are not considered to be protected under the MMPA and are ma

	4.6.2 Distribution 
	4.6.2 Distribution 
	Short-beaked common dolphins are highly abundant on the west coast of the U.S. and are widely distributed across nearshore and offshore areas, being sighted as far as 300 nautical miles offshore (NOAA 2023). Common dolphins exhibit seasonal variability along the Pacific coastline, as well as interannual variability (Dohl et al. 1986, Forney and Barlow 1998, Barlow 2016). During the winter and spring months, the dolphins were cluster more densely within nearshore, warmer waters, with abundance becoming more 

	4.6.3 Site-Specific Occurrence 
	4.6.3 Site-Specific Occurrence 
	As mentioned in Section 4.6.2, short-beaked common dolphins are typically found in nearshore and offshore areas off the west coast. According to the Orca Network Sightings Archive, between 2019 and 2023, there were no recorded observations of short-beaked common dolphins within the San Juan Islands or greater Salish Sea region. The international citizen science site iNaturalist was consulted for data on the same dates and locations. Like Orca Network, no sightings were recorded by iNaturalist. 
	While this does not guarantee absence of this species, it is extremely unlikely that there will be sightings of the short-beaked common dolphin near the project area. 
	4.7 BOTTLENOSE DOLPHIN 
	4.7 BOTTLENOSE DOLPHIN 


	4.7.1 Status and Management 
	4.7.1 Status and Management 
	The bottlenose dolphin is protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA. Bottlenose dolphins are a common and widely distributed species across the world within tropical and warm-temperate waters (NOAA 2023). These dolphins are divided into two types of stocks: offshore and coastal stocks (Walker 1981, Ross and Cockcroft 1990, Van Waerebeek et al. 1990, Lowther 2006). Coastal and offshore stocks of bottlenose dolphins exhibit differences in r

	4.7.2 Distribution 
	4.7.2 Distribution 
	The California, Oregon and Washington offshore coastal stock resides in offshore waters ranging from southern California to Washington. Within this range, the CA/OR/WA offshore stock has not been documented to exhibit seasonal variability and is dispersed widely throughout this area (Forney and Barlow 1998). In general, bottlenose dolphins are suited to varied habitats, with offshore stocks having flexible habitat boundaries and wider extents of range (Currey and Smith 1997). Physical oceanographic features

	4.7.3 Site-Specific Occurrence 
	4.7.3 Site-Specific Occurrence 
	As discussed in Section 4.7.2, the bottlenose dolphin prefers offshore habitats along the west coast. This is corroborated by the Orca Network Sightings Archive. Between 2019 and 2023, there were no recorded observations of the bottlenose dolphin in the San Juan Islands or greater Salish Sea region. No sightings were recorded by iNaturalist in the same region and dates either. 
	While the presence of bottlenose dolphins in the Salish Sea is possible, occurrence is extremely unlikely in the project area. 
	4.8 PACIFIC WHITE-SIDED DOLPHIN 
	4.8 PACIFIC WHITE-SIDED DOLPHIN 


	4.8.1 Status and Management 
	4.8.1 Status and Management 
	The Pacific white-sided dolphin is protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA. Pacific white-sided dolphins are endemic to the Pacific Ocean and are commonly found in both offshore and nearshore areas close to the continental shelf break (Brownell et al. 1999). The MMPA divides the Pacific white-sided dolphin into two stocks (delineated from one another with non-contiguous geographical boundaries) within the Pacific U.S. Exclusive Economic
	2) Alaskan waters. Within the CA/OR/WA stock, genetic analyses have found differences within the stock suggesting two foRMS of the pacific white-sided dolphin, one located around Southern California and Baja, and the other including individuals from northern California through the southern boundary of Alaska (Lux et al. 1997). However, there does appear to be an area where these two groups of dolphins overlap and potentially interbreed (Lux et al. 1997). Although they bear differences in DNA, it is hard to 

	4.8.2 Distribution 
	4.8.2 Distribution 
	The distribution and abundance of the Pacific white-sided dolphin varies significantly, both seasonally and interannually for the CA/OR/WA stock (Forney and Barlow 1998, Becker et al. 2012, 2020, Barlow 2016). They can be found in deepwater offshore areas and within nearshore areas as well, above the continental shelf. Pacific white-sided dolphins are typically found in large groups and are known to feed cooperatively, mostly on small fish, squid, and organisms within the deep scattering layer (DSL; Halpin 

	4.8.3 Site-Specific Occurrence 
	4.8.3 Site-Specific Occurrence 
	Based on the Orca Network Sightings Archive, between 2019 and 2023, the Pacific white-sided dolphin was observed once within a 15-mile radius of the San Juan Islands, and twice within the greater Salish Sea region. Both observations were recorded in December of 2019. As discussed in Section 4.8.2, their presence in the inland Salish Sea is uncharacteristic, particularly during the winter months. 
	According to iNaturalist, there were nine sightings of the Pacific white-sided dolphin within the region of concern, though none were within the immediate vicinity of the San Juan Islands. One sighting was in September 2021, but all other sightings were in the late winter to spring months, between March and May. 
	Occurrence within the project areas is unlikely, but not impossible. Based on their habitat preferences, Pacific white-sided dolphins would most likely occur in the summer months, despite the fact the only occurrences recorded by Orca Network since 2019 were in December. 
	4.9 DALL’S PORPOISE 
	4.9 DALL’S PORPOISE 


	4.9.1 Status and Management 
	4.9.1 Status and Management 
	Dall’s porpoises are protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA. Endemic to the temperate waters of the North Pacific, Dall’s porpoises are commonly found in a variety of habitats within the west coast, ranging from offshore waters to inshore areas along the continental shelf/slope, as well as wide straits, channels, and shallower lagoonal areas (Morejohn 1979, Jefferson 1988, Hall 1979, Consiglieri et al. 1982, von Ziegesar 1984, Nichol e

	4.9.2 Distribution 
	4.9.2 Distribution 
	The CA/OR/WA stock of Dall’s porpoises has been observed to exhibit seasonal movements (Forney and Barlow 1998, Becker et al. 2012, Barlow 2016, Boyd et al. 2018) throughout its range, inhabiting deeper offshore waters in the summer and shallower bays in winter (Moran et al. 2018). They are often found in inland waters in Washington State and have been known to bow-ride when in open water around larger vessels and follow fisheries surveys (Turnock and Quinn 1991). Dall’s porpoises feed on small fish, cephal

	4.9.3 Site-Specific Occurrence 
	4.9.3 Site-Specific Occurrence 
	As mentioned in Section 4.9.2, Dall’s porpoises are known to occur in inland waters of Washington State. Between 2019 and 2023, iNaturalist recorded sightings on 16 days, 9 of which occurred within the immediate vicinity of the San Juan Islands. Peak occurrences were recorded in October and December, with average number of days with sightings being 1. June, September, and November each averaged 0.5 sightings each year. Months that did not record any sightings include January, February, March, April, May, Ju
	Occurrence within the project areas is unlikely but not impossible, though sightings are slightly higher during the fall when in-water work would be occurring.  
	4.10 HARBOR PORPOISE 
	4.10 HARBOR PORPOISE 


	4.10.1 Status and Management 
	4.10.1 Status and Management 
	Harbor porpoises are protected under the MMPA but is not designated as a strategic or depleted stock, nor is it listed under the ESA. Harbor porpoises are known as a trans-boundary species, occurring year-round in the inland waters spanning from Oregon/Washington to British Columbia, Canada (Osborne et al. 1988, Barlow 1988, Barlow et al. 1988). In California/Oregon/Washington, genetic analyses resulted in six different recognized stocks by the MMPA: 1) the Washington Inland Waters stock, 2) the Northern Or

	4.10.2 Distribution 
	4.10.2 Distribution 
	Seasonal movement varying with depth have been observed for the harbor porpoise, noted through differences in abundance along the coast of Oregon/Washington (Green et al. 1992). These changes suggest distribution may change seasonally with depth, although the patterns are not fully understood for this species (Dohl et al. 1983, Barlow 1988). Within Puget Sound, abundance has varied throughout the years. In the 1940’s, the harbor porpoise was fairly common within the Puget Sound (Scheffer and Slipp 1948). Ho

	4.10.3 Site-Specific Occurrence 
	4.10.3 Site-Specific Occurrence 
	Between 2019 and 2023, iNaturalist recorded 68 sightings of harbor porpoises in the San Juan Islands. Peak occurrences were recorded between April and September, with average number of days with sightings between just over 1 and 2. Between October and March, sighting days averaged between 0.25 and 0.8. Similar trends were noted in the greater North Salish Sea. Harbor porpoise sightings are underreported, so this is likely an underestimate. 
	Occurrence within the project areas is likely, though it is possible that seasonal trends may occur.  
	4.11 STELLER SEA LION 
	4.11 STELLER SEA LION 


	4.11.1 Status and Management 
	4.11.1 Status and Management 
	Steller sea lions can be found in waters from northern Japan to California, throughout the Pacific Rim (Loughlin et al. 1984). Within U.S. waters, two distinct stocks of Steller sea lions are recognized based upon genetic and phenotypic differences that have been extensively studied (Loughlin et al. 1997). The MMPA recognizes these two stocks as the Eastern U.S. stock (includes animals from rookeries east of Cape Suckling, Alaska) and the Western U.S. stock (includes animals from rookeries west of Cape Suck

	4.11.2 Distribution 
	4.11.2 Distribution 
	Steller sea lions are most often found along the Washington coast from the Columbia River to Cape Flattery, but some can be found within the Strait of Juan de Fuca, San Juan Islands, and the Puget Sound up to the mouth of the Nisqually River (Wiles 2015). Although there are two separate stocks formally recognized, some studies have shown evidence of individuals from each stock crossing the Cape Suckling stock boundary to establish rookeries. Typically, though, the Steller sea lion shows a higher degree of s
	Steller sea lions are most often found along the Washington coast from the Columbia River to Cape Flattery, but some can be found within the Strait of Juan de Fuca, San Juan Islands, and the Puget Sound up to the mouth of the Nisqually River (Wiles 2015). Although there are two separate stocks formally recognized, some studies have shown evidence of individuals from each stock crossing the Cape Suckling stock boundary to establish rookeries. Typically, though, the Steller sea lion shows a higher degree of s
	dispersed, with males and younger individuals more likely to cross the stock boundary during this time (Baker et al. 2005, Jemison et al. 2013, 2018). 


	4.11.3 Site-Specific Occurrence 
	4.11.3 Site-Specific Occurrence 
	Based on iNaturalist, between 2019 and 2023, Steller sea lions were observed on 207 days within a 15 mile radius of the San Juan Islands. Peak occurrences were recorded between the months of April and October with average number of days with sightings between 4 and 7, with the exception of July that averaged 3 days. Between November and March, sighting days averaged between 1 and 2. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, San Juan Islands, and Strait of Georgia). 
	Occurrence within the project areas is likely at some point during the project, though sightings are lower during the late fall and winter months when in-water work would be occurring.  
	4.12 CALIFORNIA SEA LION 
	4.12 CALIFORNIA SEA LION 


	4.12.1 Status and Management 
	4.12.1 Status and Management 
	California sea lions are found throughout the Pacific Ocean and breed on islands off the coast of southern California, western Baja California, and the Gulf of California. Based on DNA analysis, the California sea lion is divided into five different stocks recognized by the MMPA: 1) the Pacific Temperate stock, 2) the Pacific Subtropical stock, 3) the Southern Gulf of California stock, 4) the Central Gulf of California stock, and 5) the Northern Gulf of California stock (Schramm et al. 2009). The Pacific Te

	4.12.2 Distribution 
	4.12.2 Distribution 
	This species is found along the continental shelf and slope areas along the Pacific Coast, moving generally north towards Washington’s coast to feed during spring and fall seasons. California sea lions are less abundant in Puget Sound during the summer months. Their main prey in Washington includes herring and salmon, especially steelhead, but are known to often be opportunistic feeders (Jefferson et al. 2015). Many rookeries for this stock are located in the Channel Islands off California. The Pacific Temp
	California sea lions have shown a steady increase in abundance within the past few decades after being hunted continuously by humans from the 1800s into the early 1900s. Their increase in population numbers is thought to be largely contributed to their general resilience to environmental factors (such as El Nino) and their documented flexibility in diet and behavior (Lowry et al. 1991). However, from 2013 through 2017, NOAA documented high mortality in pups and juvenile California sea lions and declared thi
	California sea lions have shown a steady increase in abundance within the past few decades after being hunted continuously by humans from the 1800s into the early 1900s. Their increase in population numbers is thought to be largely contributed to their general resilience to environmental factors (such as El Nino) and their documented flexibility in diet and behavior (Lowry et al. 1991). However, from 2013 through 2017, NOAA documented high mortality in pups and juvenile California sea lions and declared thi
	water anomalies within the California Current (Cavole et al. 2016). This phenomenon is expected to continue to affect a wide range of marine species as ocean temperatures continue to rise.  


	4.12.3 Site-Specific Occurrence 
	4.12.3 Site-Specific Occurrence 
	iNaturalist recorded 43 days of California sea lion sightings between 2019 and 2023. Peak occurrences were recorded in April and May, which averaged just below and just above 2 sightings, respectively. Between June and March, the average number of days with sightings per month was between 0 and just under 1. 
	Occurrence within the project areas is infrequent, with sightings lower during the months when in-water work would be occurring. 
	4.13 NORTHERN ELEPHANT SEAL 
	4.13 NORTHERN ELEPHANT SEAL 


	4.13.1 Status and Management 
	4.13.1 Status and Management 
	Northern elephant seals inhabit waters in the Pacific Ocean from Baja California and into the central north Pacific, past the Aleutian Islands. The majority of the large rookeries utilized by this species are located along the coast of California, into Baja (Lowry et al. 2014). In the past, the northern elephant seal almost reached extinction, but it has recovered in population since then. However, because their numbers were reduced so drastically, the species experienced loss of genetic diversity and a sev

	4.13.2 Distribution 
	4.13.2 Distribution 
	Northern elephant seals show site fidelity to their natal rookeries, most of which are located off the coast of California, on offshore islands (Stewart et al. 1994). The seals breed and give birth from December to March in California and then migrate north to forage along the northern pacific coast (Stewart and Huber 1993). Males and females, however, typically forage in different areas and feed on different types of prey, confirmed by satellite tag data (Le Boeuf et al. 2000). Males make their way north t

	4.13.3 Site-Specific Occurrence 
	4.13.3 Site-Specific Occurrence 
	Northern elephant seals are rare in Puget Sound, though sightings have been increasing in the last decade. A related group has been exhibiting site fidelity at Whidbey and Fidalgo Islands since the matriarch, “Ellie” first visited Whidbey Island to molt in 2010. Since then, in late January she has returned to pup on beaches on Whidbey and Fidalgo Island, including the beach at Bowman Bay. 
	Elephant seals typically molt in spring and summer, though photos of elephant seals hauled out in Puget Sound indicate molting may also occur as early as February.  
	INaturalist reports along the southwest shore of Fidalgo Island (including Bowman Bay), include sightings of Ellie and her pups in January and February and of solo juveniles in March through June. Newspaper reports include sightings of an adult male on Whidbey Island in January. A sighting of a juvenile on Smith Island (west of Deception Pass and southeast of the San Juan Islands) was reported in August 2012, and an adult male elephant seal was photographed east of Stuart Island in September 2010. Sightings
	4.14 HARBOR SEAL 
	4.14 HARBOR SEAL 


	4.14.1 Status and Management 
	4.14.1 Status and Management 
	Harbor seals are found widespread in coastal and estuarine waters in the Pacific Ocean, from Baja California, north to Washington and west through the Gulf of Alaska, all the way up to the Bering Sea and the Pribilof Islands. Harbor seals are generally non-migratory and show high site fidelity to their preferred haul out sites (Scheffer and Slipp 1944, Fisher 1952, Bigg 1969, 1981, Pitcher and Calkins 1979, Pitcher and McAllister 1981). Previously, harbor seals were thought to be divided into three stocks a

	4.14.2 Distribution 
	4.14.2 Distribution 
	From the 1940’s to the 1950’s, a state-funded harbor seal bounty program existed, eliminating approximately 17,133 seals during this time (Newby 1973). Since the commencement of this program and the passage of the MMPA, however, the population of harbor seals have steadily increased in recent decades, since 1983 (Jeffries et al. 1997). 
	Harbor seals of the inland waters stock, specifically the Northen Inland Waters, are most likely to be found within the project area. Harbor seals are commonly found along the coast and inland within estuaries and into the mouths of large rivers. Generally, harbor seals do not make large pelagic migrations like other pinnipeds, and instead are known for more localized movements corresponding with tides, weather, and food abundance (Scheffer and Slipp 1944, Fisher 1952, Bigg 1969, 1981). Typical habitat used

	4.14.3 Site-Specific Occurrence 
	4.14.3 Site-Specific Occurrence 
	Based on the iNaturalist citizen science site, between 2019 and 2023, harbor seals were observed on 555 days within a 15 mile radius of the San Juan Islands. Peak occurrences were recorded between the months of May and October with average number of days with sightings between 11 and 15. Between November and April, sighting days averaged between 3 and 10. Similar trends were noted in the greater North Salish Sea (Strait of Juan de Fuca, San Juan Islands, and Strait of Georgia). 
	Occurrence within the project areas is likely, though sightings are lower during the late fall and winter months when in-water work would be occurring. 
	5 


	TYPE OF INCIDENTAL TAKE AUTHORIZATION REQUESTED 
	TYPE OF INCIDENTAL TAKE AUTHORIZATION REQUESTED 
	The type of incidental taking authorization that is being requested (i.e., takes by harassment only; takes by harassment, injury, and/or death) and the method of incidental taking. 
	5.1 INCIDENTAL TAKE AUTHORIZATION REQUEST 
	5.1 INCIDENTAL TAKE AUTHORIZATION REQUEST 
	The MMPA defines “take” as “to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any marine mammal” (16 U.S. Code [USC] 31.1362 (13)).” “Harassment” is defined as “any act of pursuit, torment, or annoyance” of marine mammals. Harassment is further defined as Level A (injury) or Level B (behavioral disturbance) harassment. Level A harassment is that which has to potential to result in injury to marine mammals or marine mammal stocks in the wild, and Level B harassment is that which
	State Parks is requesting authorization for take of marine mammals incidental to underwater noise from pile removal and installation activities under Section 101 (a)(5)(A) of the MMPA. State Parks requests Level B harassment take for all non-ESA-listed marine mammals, and Level A take for harbor porpoises and harbor seals that may result from the animals entering the Level A take zone cum). No Level A take for any species is requested for the ensonified area for peak pressure levels. No serious injury or mo
	for cumulative sound exposure levels (SEL

	To be conservative on account of both group size and low profile in the water (i.e. lower detectability than larger cetaceans and pinnipeds), requested take was rounded up from calculated exposure. With standard rounding, calculated Level A take for all species was zero (0). Level A take for harbor seals and harbor porpoises is still being requested. 

	5.2 METHOD OF TAKING 
	5.2 METHOD OF TAKING 
	Pile driving and removal work occurring through this program (as described in Section 1) may result in harassment to marine mammals through production of underwater noise above that of ambient underwater noise conditions. These activities may result in Level B take, as described above, from temporary and localized displacement, disturbance, or temporary threshold shift (TTS) in the hearing of marine mammals. Impact hammer pile driving also has the potential to result in auditory injury AUD INJ if marine mam
	ensonification for SEL

	Take reduction measures to be implemented include: installation using a vibratory hammer whenever possible; use of a bubble curtain or similar attenuation device when using an impact hammer; BMPs as outlined in Section 11; and implementing mitigation and monitoring methods as outlined in Section 13. 
	State Parks proposes to remove and install pile at all seven facilities over the five year period of this authorization. Pile are anticipated to be removed with a direct-pull method whenever possible so as to avoid introduction of underwater noise in the marine environment; however, removal with 
	State Parks proposes to remove and install pile at all seven facilities over the five year period of this authorization. Pile are anticipated to be removed with a direct-pull method whenever possible so as to avoid introduction of underwater noise in the marine environment; however, removal with 
	a vibratory hammer is likely. Pile will be installed with a vibratory hammer whenever possible; however, in the sites located in the San Juan Islands, the substrate includes a bedrock layer that may render the vibratory hammer infeasible for installation. In that case, a rock drill will be used to bore the hole for the pile, then a vibratory or impact hammer will be used to embed the pile into the hole. 
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	Incidental Level A take is requested for a small number of harbor porpoises or harbor seals which cum isopleth during impact hammer driving. Level A take is not anticipated to occur for any species, however, take is requested for these two species for the unlikely event of occurrence. 
	may surface within the SEL


	5.3 PROJECT ACTIVITIES NOT EXPECTED TO GENERATE TAKE 
	5.3 PROJECT ACTIVITIES NOT EXPECTED TO GENERATE TAKE 
	5.3.1 Airborne Noise 
	Pile removal and installation will occur at seven locations in the San Juan Islands and Deception Pass. None of these areas have known haulouts for pinnipeds within the calculated disturbance zones for harbor seals (90 dB) or all other pinnipeds (100 dB; Table 6). Therefore, no take is requested for airborne noise disturbance. 
	Note: A particular northern elephant seal individual has begun utilizing Bowman Beach as a pupping ground in recent years. Pupping has occurred at the end of January/early February, which is at the end of the in-water work window for Bowman Bay. State Parks Policy 73-04-01 Protecting Washington State Parks Natural Resources A. Biodiversity Protection 2. Sensitive species and habitats reads: 
	State Parks will strive to identify, protect, and promote the recovery of all plant and animal species listed under the Endangered Species Act, or that have been identified by the Washington Department of Fish and Wildlife (“WDFW”) or by the Washington Department of Natural Resources (“DNR”) – Natural Heritage Program (“Natural Heritage”) to be “species of concern.” Specifically, State Parks will endeavor to inventory, to monitor, to restore, and to maintain species of concern and their habitats, cooperatin
	Consistent with this policy, consideration will be given to this elephant seal during construction planning and coordination. State Parks will strive to identify, protect, and promote the recovery of all plant and animal species listed under the ESA, or that have been identified by WDFW or by DNR – Natural Heritage to be “species of concern per State Parks Policy 73-04-01. 

	5.3.2 Substrate Disturbance 
	5.3.2 Substrate Disturbance 
	Pile removal and installation activities may generate temporary, localized areas of elevated turbidity. These plumes are not expected to extend beyond the 150-foot buffer at which turbidity is considered to be harmful to fish, and thus, marine mammals are not likely to be impacted by habitat impacts to prey. No take is requested for substrate disturbance. 
	6 TAKE ESTIMATES FOR MARINE MAMMALS 
	6 TAKE ESTIMATES FOR MARINE MAMMALS 
	By age, sex, and reproductive condition (if possible), the number of marine mammals (by species) that may be taken by each type of taking identified in Section 5, and the number of times such takings by each type of taking are likely to occur. 
	Pile removal and installation activities produce areas of elevated underwater noise. Use of a vibratory hammer and rock drill are not known to cause injurious levels of underwater noise; however, at close distance, use of an impact hammer could result in AUD INJ (Level A exposure as defined under the MMPA). All three methods may result in behavioral disturbance (Level B exposure as defined under the MMPA) up to calculated distances from the source. The potential for impacts to marine mammals will be mitigat
	Level B take is requested for most species addressed in this application. Level A take is only requested for harbor porpoises and harbor seals; this is because density estimates in the project areas are high, likelihood of occurrence is also high, and harbor porpoises and harbor seals present a low profile when at the surface and thus are sometimes difficult to detect. Level A take is highly unlikely, as observers will be in place at several locations throughout the Level B ZOI and with a view of the Level 
	 
	 
	 
	Calculating the area of the ZOI for each source of noise, type and size of pile, and marine mammal hearing group (based on thresholds identified for each hearing group) at each site (Section 1.6; Table 5); 

	 
	 
	Estimating the duration of the sound-generating activity, both time to remove/install each pile, and the number of days of work that is expected at each site (Table 9) 

	 
	 
	Evaluating species densities (Table 10) and likelihood of occurrence at each site (Table 11); and 

	 
	 
	Evaluating the group size and geographic region of each target species (Table 12). 


	The potential for Level A and Level B harassment exposures were calculated using the following equation (Table 13 and Table 14): 
	Exposure estimate = N × ZOI × maximum days of pile removal/installation 
	Where: 
	N = density estimates 
	ZOI = areas of the ZOIs 
	Considerations: 
	 
	 
	 
	 
	ZOI was determined using a conservatively high estimate for number of pile to be driven per day (to reflect the possibility of fast production). This resulted in the area of the ZOI being conservatively high. Number of days of pile driving was also estimated 

	conservatively, with more days factored in than would be necessary if the estimated number of pile per day were successfully driven (to reflect the possibility of low production). Because take was calculated by multiplying density x area of ZOI x maximum days of pile driving, and both ZOI and days of pile driving were conservative on the high end, take estimates are also conservatively high. 

	 
	 
	For projects that are still in the design phase (e.g., Olga), high estimates for number and size of pile were used. 

	 
	 
	ZOIs were calculated for each size and type of pile based on conservative assumptions for installation method at each location. 

	 
	 
	Once the radius of the ensonified area was calculated (2024 User Spreadsheet Tool (Version 3.1), actual area (sq km) after accounting for land within the polygon was calculated in GIS or Google Earth. 

	 
	 
	No haulouts are located within the ZOI for airborne noise; thus, no take is requested for airborne noise. 

	 
	 
	Cetaceans are in/underwater 100% of the time, thus, cetaceans may be exposed to in-water noise within the applicable ZOI for 100% of the duration. Although pinnipeds spend a portion of in-water time with their heads above the surface of the water, analysis treated pinnipeds as though they are underwater 100% of the time. 
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	Following are Level A and Level B exposure estimates calculated per project, exposure estimates calculated for each species per year, and requested number of take. To be conservative, Level A exposure estimates that were calculated to be greater than five hundredths (0.05) were counted as one potential Level A exposure. 
	6.1 CALCULATED EXPOSURE ESTIMATES BY PROJECT AND YEAR 
	6.1 CALCULATED EXPOSURE ESTIMATES BY PROJECT AND YEAR 
	Calculated Level A (harbor porpoise and harbor seal) and Level B (all species) exposure estimates per year are presented for each project in Table 13 and Table 14, respectively.  
	Total calculated Level B exposure estimates for each year of the Program are presented in Table 15. 
	Table 13. Calculated Level A exposure estimates using standard rounding for all applicable projects in the program. 
	Table 13. Calculated Level A exposure estimates using standard rounding for all applicable projects in the program. 
	Table 13. Calculated Level A exposure estimates using standard rounding for all applicable projects in the program. 

	TR
	Harbor Porpoise 
	Harbor Seal 

	Density 
	Density 
	2.16 
	0.76 

	Stock Abundance 
	Stock Abundance 
	11,233 
	11,036 

	TR
	Days of Pile Work 
	Level A Exposure Estimate (Ensonified Area [sq km]) 
	Level A Exposure Estimate (Ensonified Area [sq km]) 

	Reid Harbor – Year 1 
	Reid Harbor – Year 1 

	Impact Hammer Embedment/Proofing 16-inch steel pile 
	Impact Hammer Embedment/Proofing 16-inch steel pile 
	3 
	1 (0.15) 
	0 (0.05) 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	5 
	0 (0.02) 
	0 (0.04) 

	Prevost Harbor – Year 2 
	Prevost Harbor – Year 2 

	Impact Hammer Embedment/Proofing 16-inch steel pile 
	Impact Hammer Embedment/Proofing 16-inch steel pile 
	2 
	1 (0.14) 
	0 (0.06) 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	4 
	0 (0.02) 
	0 (0.05) 

	Fossil Bay – Year 2 
	Fossil Bay – Year 2 

	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	Impact Hammer Embedment/ Proofing 16-inch steel pile 
	3 
	1 (0.15) 
	0 (0.07) 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	5 
	0 (0.02) 
	0 (0.05) 

	Olga – Year 5 
	Olga – Year 5 

	Impact Hammer Proofing 16-inch steel pile 
	Impact Hammer Proofing 16-inch steel pile 
	3 
	1 (0.16) 
	0 (0.06) 

	Rock Drilling (max) - Embedment 16-inch steel pile 
	Rock Drilling (max) - Embedment 16-inch steel pile 
	5 
	0 (0.02) 
	0 (0.05) 

	TOTAL 
	TOTAL 
	4 
	0 


	Table 14. Calculated Level B exposure estimates per species per activity for all applicable projects in the program. (Note, there was no change in Level B exposure estimates from the updated guidance.) 
	Table 14. Calculated Level B exposure estimates per species per activity for all applicable projects in the program. (Note, there was no change in Level B exposure estimates from the updated guidance.) 
	Table 14. Calculated Level B exposure estimates per species per activity for all applicable projects in the program. (Note, there was no change in Level B exposure estimates from the updated guidance.) 

	TR
	Hearing Group 
	LF 
	HF 
	VHF 
	OW 
	PW 

	TR
	Species 
	Fin Whale
	Minke Whale 
	Gray Whale
	Transient Killer Whale 
	CommonDolphin
	Bottlenose Dolphin
	Pacific White-Sided Dolphin
	Dall's Porpoise 
	Harbor Porpoise
	Steller Sea Lion
	California SeaLion
	NorthernElephant Seal
	Harbor Seal 

	TR
	Density 
	0.000 
	0.010 
	0.008 
	0.004 
	0.000 
	0.000 
	0.110 
	0.079 
	2.160 
	0.003 
	0.025 
	0.003 
	0.760 

	TR
	Stock Abundance 
	11,065 
	915 
	25,960 
	349 
	1,056,308 
	3,477 
	34,999 
	16,498 
	11,233 
	43,201 
	257,606 
	194,907 
	11,036 

	Project and Activity 
	Project and Activity 
	Days of Pile Work 
	Ensonified Area [sq km] 
	Level B Exposure Estimates 

	Reid Harbor 
	Reid Harbor 

	Vibratory Removal  14-inch timber pile 
	Vibratory Removal  14-inch timber pile 
	2 
	0.79 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Vibratory Installation  16-inch steel pile 
	Vibratory Installation  16-inch steel pile 
	3 
	1.39 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	1 
	24 
	0 
	0 
	0 
	8 

	Impact Embedment /Proofing 16-inch steel pile 
	Impact Embedment /Proofing 16-inch steel pile 
	3 
	0.01 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Rock Drilling (max) -Embedment 16-inch steel pile 
	Rock Drilling (max) -Embedment 16-inch steel pile 
	5 
	2.53 
	0 
	0 
	0 
	0 
	0 
	0 
	3 
	2 
	55 
	0 
	1 
	0 
	19 

	TR
	REID TOTAL 
	0 
	0 
	0 
	0 
	0 
	0 
	4 
	3 
	79 
	0 
	1 
	0 
	27 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
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	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Hearing Group 
	Hearing Group 
	Hearing Group 
	LF 
	HF 
	VHF 
	OW 
	PW 

	Species 
	Species 
	Fin Whale
	Minke Whale 
	Gray Whale
	Transient Killer Whale 
	CommonDolphin
	Bottlenose Dolphin
	Pacific White-Sided Dolphin
	Dall's Porpoise 
	Harbor Porpoise
	Steller Sea Lion
	California SeaLion
	NorthernElephant Seal
	Harbor Seal 

	Density 
	Density 
	0.000 
	0.010 
	0.008 
	0.004 
	0.000 
	0.000 
	0.110 
	0.079 
	2.160 
	0.003 
	0.025 
	0.003 
	0.760 

	Stock Abundance 
	Stock Abundance 
	11,065 
	915 
	25,960 
	349 
	1,056,308 
	3,477 
	34,999 
	16,498 
	11,233 
	43,201 
	257,606 
	194,907 
	11,036 

	Project and Activity 
	Project and Activity 
	Days of Pile Work 
	Ensonified Area [sq km] 
	Level B Exposure Estimates 

	Prevost Harbor 
	Prevost Harbor 

	Vibratory Removal  14-inch timber pile 
	Vibratory Removal  14-inch timber pile 
	3 
	0.89 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	0 
	0 
	0 
	0 

	Vibratory Installation  16-inch steel pile 
	Vibratory Installation  16-inch steel pile 
	2 
	3.79 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	6 
	0 
	0 
	0 
	2 

	Impact Embedment / Proofing 16-inch steel pile 
	Impact Embedment / Proofing 16-inch steel pile 
	2 
	0.01 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Rock Drilling (max) -Embedment 16-inch steel pile 
	Rock Drilling (max) -Embedment 16-inch steel pile 
	4 
	4.85 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	1 
	19 
	0 
	0 
	0 
	7 

	PREVOST TOTAL 
	PREVOST TOTAL 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	1 
	26 
	0 
	0 
	0 
	9 
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	Salish Sea Marine Facilities Replacement Program 
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	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Hearing Group 
	Hearing Group 
	Hearing Group 
	LF 
	HF 
	VHF 
	OW 
	PW 

	Species 
	Species 
	Fin Whale
	Minke Whale 
	Gray Whale
	Transient Killer Whale 
	CommonDolphin
	Bottlenose Dolphin
	Pacific White-Sided Dolphin
	Dall's Porpoise 
	Harbor Porpoise
	Steller Sea Lion
	California SeaLion
	NorthernElephant Seal
	Harbor Seal 

	Density 
	Density 
	0.000 
	0.010 
	0.008 
	0.004 
	0.000 
	0.000 
	0.110 
	0.079 
	2.160 
	0.003 
	0.025 
	0.003 
	0.760 

	Stock Abundance 
	Stock Abundance 
	11,065 
	915 
	25,960 
	349 
	1,056,308 
	3,477 
	34,999 
	16,498 
	11,233 
	43,201 
	257,606 
	194,907 
	11,036 

	Project and Activity 
	Project and Activity 
	Days of Pile Work 
	Ensonified Area [sq km] 
	Level B Exposure Estimates 

	Fossil Bay 
	Fossil Bay 

	Vibratory Removal  16-inch timber pile 
	Vibratory Removal  16-inch timber pile 
	2 
	0.71 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	0 
	0 
	0 
	0 

	Vibratory Installation  16-inch steel pile 
	Vibratory Installation  16-inch steel pile 
	3 
	9.58 
	0 
	0 
	0 
	0 
	0 
	0 
	4 
	3 
	69 
	0 
	1 
	0 
	24 

	Impact Embedment / Proofing 16-inch steel pile 
	Impact Embedment / Proofing 16-inch steel pile 
	3 
	0.01 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Rock Drilling (max) -Embedment 16-inch steel pile 
	Rock Drilling (max) -Embedment 16-inch steel pile 
	5 
	36.38 
	0 
	2 
	1 
	1 
	0 
	0 
	18 
	13 
	358 
	0 
	4 
	0 
	126 

	FOSSIL BAY TOTAL 
	FOSSIL BAY TOTAL 
	0 
	2 
	1 
	1 
	0 
	0 
	22 
	16 
	428 
	0 
	5 
	0 
	150 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Table
	TR
	Hearing Group 
	LF 
	HF 
	VHF 
	OW 
	PW 

	TR
	Species 
	Fin Whale
	Minke Whale 
	Gray Whale
	Transient Killer Whale 
	CommonDolphin
	Bottlenose Dolphin
	Pacific White-Sided Dolphin
	Dall's Porpoise 
	Harbor Porpoise
	Steller Sea Lion
	California SeaLion
	NorthernElephant Seal
	Harbor Seal 

	TR
	Density 
	0.000 
	0.010 
	0.008 
	0.004 
	0.000 
	0.000 
	0.110 
	0.079 
	2.160 
	0.003 
	0.025 
	0.003 
	0.760 

	TR
	Stock Abundance 
	11,065 
	915 
	25,960 
	349 
	1,056,308 
	3,477 
	34,999 
	16,498 
	11,233 
	43,201 
	257,606 
	194,907 
	11,036 

	Project and Activity 
	Project and Activity 
	Days of Pile Work 
	Ensonified Area [sq km] 
	Level B Exposure Estimates 

	Olga 
	Olga 

	Vibratory Removal  16-inch timber pile 
	Vibratory Removal  16-inch timber pile 
	3 
	2.46 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	0 
	0 
	0 
	0 

	Vibratory Installation  16-inch steel pile 
	Vibratory Installation  16-inch steel pile 
	3 
	21.24 
	0 
	1 
	1 
	0 
	0 
	0 
	7 
	5 
	132 
	0 
	2 
	0 
	46 

	Impact Proofing 16-inch steel pile 
	Impact Proofing 16-inch steel pile 
	3 
	0.01 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Rock Drilling (max) -Embedment 16-inch steel pile 
	Rock Drilling (max) -Embedment 16-inch steel pile 
	5 
	43.08 
	0 
	2 
	2 
	1 
	0 
	0 
	22 
	16 
	441 
	1 
	5 
	1 
	155 

	TR
	OLGA TOTAL 
	0 
	3 
	3 
	1 
	0 
	0 
	29 
	21 
	574 
	1 
	7 
	1 
	201 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Table
	TR
	Hearing Group 
	LF 
	HF 
	VHF 
	OW 
	PW 

	TR
	Species 
	Fin Whale
	Minke Whale 
	Gray Whale
	Transient Killer Whale 
	CommonDolphin
	Bottlenose Dolphin
	Pacific White-Sided Dolphin
	Dall's Porpoise 
	Harbor Porpoise
	Steller Sea Lion
	California SeaLion
	NorthernElephant Seal
	Harbor Seal 

	TR
	Density 
	0.000 
	0.010 
	0.008 
	0.004 
	0.000 
	0.000 
	0.110 
	0.079 
	2.160 
	0.003 
	0.025 
	0.003 
	0.760 

	TR
	Stock Abundance 
	11,065 
	915 
	25,960 
	349 
	1,056,308 
	3,477 
	34,999 
	16,498 
	11,233 
	43,201 
	257,606 
	194,907 
	11,036 

	Project and Activity 
	Project and Activity 
	Days of Pile Work 
	Ensonified Area [sq km] 
	Level B Exposure Estimates 

	Bowman Bay 
	Bowman Bay 

	Vibratory Removal  12-inch timber pile 
	Vibratory Removal  12-inch timber pile 
	16 
	1.06 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	5 
	0 
	0 
	0 
	2 

	TR
	BOWMAN TOTAL 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	5 
	0 
	0 
	0 
	2 

	Rosario 
	Rosario 

	Vibratory Removal  14-inch timber pile 
	Vibratory Removal  14-inch timber pile 
	2 
	1.36 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	TR
	ROSARIO TOTAL 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0
	 0 
	0 
	0 
	0
	 0 

	TR
	TOTAL 
	0 
	5 
	4 
	2 
	0 
	0 
	61 
	45 
	1,203 
	1 
	14 
	1 
	421 
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	NOAA Fisheries Incidental Take Authorization Application 


	Table 15. Total calculated Level B exposure estimates per species per year of the Program. 
	Table 15. Total calculated Level B exposure estimates per species per year of the Program. 
	Table 15. Total calculated Level B exposure estimates per species per year of the Program. 

	Hearing Group 
	Hearing Group 
	LF 
	HF 
	VHF 
	OW 
	PW 

	Species 
	Species 
	Fin Whale
	Minke Whale 
	Gray Whale
	Transient Killer Whale 
	CommonDolphin
	Bottlenose Dolphin
	Pacific White-Sided Dolphin
	Dall's Porpoise 
	Harbor Porpoise
	Steller Sea Lion
	California SeaLion
	NorthernElephant Seal
	Harbor Seal 

	Density 
	Density 
	0.000 
	0.010 
	0.008 
	0.004 
	0.000 
	0.000 
	0.110 
	0.079 
	2.160 
	0.003 
	0.025 
	0.003 
	0.760 

	Stock Abundance 
	Stock Abundance 
	11,065 
	915 
	25,960 
	349 
	1,056,308 
	3,477 
	34,999 
	16,498 
	11,233 
	43,201 
	257,606 
	194,907 
	11,036 

	LOA Year 1 
	LOA Year 1 

	Reid Harbor 
	Reid Harbor 
	0 
	0 
	0 
	0 
	0 
	0 
	4 
	3 
	79 
	0 
	1 
	0 
	27 

	Bowman 
	Bowman 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	5 
	0
	 0 
	0
	 2 

	LOA YEAR 1 TOTAL 
	LOA YEAR 1 TOTAL 
	0 
	0 
	0 
	0 
	0 
	0 
	9 
	7 
	175 
	0 
	2 
	0 
	61 

	LOA Year 2  
	LOA Year 2  

	Prevost 
	Prevost 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	1 
	26 
	0 
	0 
	0 
	9 

	Fossil Bay 
	Fossil Bay 
	0 
	2 
	1 
	1 
	0 
	0 
	22 
	16 
	428 
	0 
	5 
	0 
	150 

	LOA YEAR 2 TOTAL 
	LOA YEAR 2 TOTAL 
	0 
	2 
	2 
	1 
	0 
	0 
	23 
	17 
	454 
	0 
	5 
	0 
	159 

	Years 3 or 4 
	Years 3 or 4 

	Rosario 
	Rosario 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	LOA YEARS 3 OR 4 TOTAL 
	LOA YEARS 3 OR 4 TOTAL 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Year 5 
	Year 5 

	Olga 
	Olga 
	0 
	3 
	3 
	1 
	0 
	0 
	29 
	21 
	574 
	1 
	7 
	1 
	201 

	LOA YEAR 5 TOTAL 
	LOA YEAR 5 TOTAL 
	0 
	3 
	3 
	1 
	0 
	0 
	29 
	21 
	574 
	1 
	7 
	1 
	201 

	TOTAL 
	TOTAL 
	0 
	5 
	4 
	2 
	0 
	0 
	61 
	45 
	1203 
	1 
	14 
	1 
	421 
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	6.2 CALCULATED EXPOSURE ESTIMATES BY SPECIES
	 Table 16 presents the calculated Level A and Level B exposure estimates for each year of the Program. Please see Table 13 and Table 14 for detail used for calculations (number of pile to be driven per day and ensonified area).  
	Table 16. Calculated Level A and Level B exposure estimates during each year of the Program by species. 
	Table 16. Calculated Level A and Level B exposure estimates during each year of the Program by species. 
	Table 16. Calculated Level A and Level B exposure estimates during each year of the Program by species. 

	Species 
	Species 
	Density 
	Stock Abundance 
	Level A Exposure Estimates 
	Level B Exposure Estimates 

	Yr 11 
	Yr 11 
	Yr 22 
	Yrs 3 or 43 
	Yr 54 
	TOTAL 
	Yr 1 
	Yr 2 
	Yrs 3 or 4 
	Yr 5 
	TOTAL 

	Mysticeti 
	Mysticeti 

	Fin Whale 
	Fin Whale 
	0.000 
	11,065 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Minke Whale 
	Minke Whale 
	0.010 
	915 
	0 
	0 
	0 
	0 
	0 
	0 
	2 
	0 
	4 
	6 

	Gray Whale 
	Gray Whale 
	0.008 
	25,960 
	0 
	0 
	0 
	0 
	0 
	0 
	2 
	0 
	3 
	5 

	Odontoceti 
	Odontoceti 

	Transient Killer Whale 
	Transient Killer Whale 
	0.004 
	349 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	0 
	1 
	2 

	Common Dolphin 
	Common Dolphin 
	0.000 
	1,056,308 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Bottlenose Dolphin 
	Bottlenose Dolphin 
	0.000 
	3,477 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Pacific White-Sided Dolphin 
	Pacific White-Sided Dolphin 
	0.110 
	34,999 
	0 
	0 
	0 
	0 
	0 
	4 
	29 
	0 
	33 
	66 

	Dall's Porpoise 
	Dall's Porpoise 
	0.079 
	16,498 
	0 
	0 
	0 
	0 
	0 
	3 
	21 
	0 
	25 
	49 

	Harbor Porpoise 
	Harbor Porpoise 
	2.160 
	11,233 
	1 
	2 3 
	0 3 
	2 
	5 8 
	79 
	525 
	6 
	620 
	1,230 

	Otariidae 
	Otariidae 

	Steller Sea Lion 
	Steller Sea Lion 
	0.003 
	43,201 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	1 

	California Sea Lion 
	California Sea Lion 
	0.025 
	257,606 
	0 
	0 
	0 
	0 
	0 
	2 
	6 
	0 
	8 
	16 

	Phocidae 
	Phocidae 

	Northern Elephant Seal 
	Northern Elephant Seal 
	0.003 
	194,907 
	0 
	0 
	0 
	0 
	0 
	0 
	1 
	0 
	1 
	2 

	Harbor Seal 
	Harbor Seal 
	0.760 
	11,036 
	0 
	0 0 
	0 
	0 0 
	0 0 
	29 
	187 
	3 
	219 
	438 


	Projects planned for this period:  Bowman Bay, Reid Harbor; Prevost Harbor, Fossil Bay;  Rosario;  Olga 
	1
	2 
	3
	4
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	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 



	6.3 REQUESTED TAKE PER SPECIES 
	6.3 REQUESTED TAKE PER SPECIES 
	Based on the calculated estimated Level A and Level B exposures for each species, the requested take for each species per two-year period is presented in Table 17 below. The numbers requested for the two year period may all occur in one or the other year (in the unlikely event that all projects in the biennium are constructed within the same in-water work window), or may be divided between two years, but will not occur in both years. Because take review by NOAA is based on highest take in any given year, St
	Take requests are based off of calculated Level A and Level B take estimates, but also consider factors such as the likelihood of occurrence of the species in the areas, proximity of haul-outs to the ZOIs, tools for detecting each species (including local real-time sightings networks for certain species), detectability/profile in the water, group size, and behavioral habits of the species. Take estimates were calculated as though every pile will be fully installed using every installation method; thus, take



	6.3.1 Fin Whale 
	6.3.1 Fin Whale 
	No Level A or Level B take of fin whales are requested.  
	Fin whales are not common in the inland waters of Washington, and thus are not anticipated to be present in the project areas. If fin whales were to approach the vicinity of the project area, they are likely to be detected by observers due to their large size, tall blow, and long, multi-surfacing surface intervals. 
	If an animal were to enter the Strait of Juan de Fuca or the Strait of Georgia, there is a high likelihood that they would be reported by Orca Network to provide advance warning of their presence to the monitoring team. If a fin whale enters the applicable ZOI for the project, work will be shut down prior to Level B take. 

	6.3.2 Minke Whale 
	6.3.2 Minke Whale 
	No Level A take of minke whales is requested. One (1), two (2), zero (0), and three (3) Level B take of minke whales are requested during Year 1, Year 2, Years 3-4, and Year 5, respectively.  
	Minke whales can be difficult to detect because of their lack of visible blow and short, quick surfacings. Minke whales are not commonly seen in the Program Area (minimum stock abundance estimate for the CA/OR/WA stock is 915); however, because of their low detectability, they are also likely undercounted and misidentified. Minke whales typically are sighted alone, so if Level B take were to occur, it would be on only one animal at a time. 
	Minkes are sporadically reported by Orca Network, but too inconsistently to rely on the tool for informing observers of the presence of minke whales.  
	To account for the low detectability, State Parks is requesting one (1), two (2), zero (0), and three 
	(3) Level B take of minke whales during Year 1, Year 2, Years 3-4, and Year 5, respectively. Based on minimum population estimates, this equates to one percent of the population over the min for minke whales is likely an underestimate, as minkes are difficult to identify to individual due to a lack of striking markings, so mark-recapture is difficult. The stock is not listed as “strategic” under the MMPA and is not listed under the ESA, so behavioral take of one percent of the stock is not likely to lead to
	five year period. The N


	6.3.3 Gray Whale 
	6.3.3 Gray Whale 
	No Level A take of gray whales is requested. One (1), two (2), zero (0), and three (3) Level B take of gray whales are requested during Year 1, Year 2, Years 3-4, and Year 5, respectively. 
	Gray whales are easily detected by their large body size, visible blow, and multiple blows per surfacing. Gray whales may be present in the project areas, though presence is infrequent. Gray whales typically travel alone or in small groups of 2 to 3 animals, so if Level B take were to occur, it would be on small numbers at a time.  
	This species is regularly and consistently reported real-time to Orca Network, so observers will have advance notification if gray whales are approaching the project ZOIs.  
	State Parks is requesting one (1), two (2), zero (0), and three (3) Level B take of gray whales during Year 1, Year 2, Years 3-4, and Year 5, respectively. Based on the minimum population estimate, this equates to zero percent of the stock over the five year period. 

	6.3.4 Transient Killer Whale 
	6.3.4 Transient Killer Whale 
	No Level A take of transient killer whales is requested. Zero (0), thirty (30), zero (0), and thirty 
	(30) Level B take of transient killer whales are requested during Year 1, Year 2, Years 3-4, and Year 5, respectively. 
	Killer whales are easily detected by their large body size, tall dorsal fins, visible blows, multiple blows per surfacing, and common surface activity. Transient killer whales may be present in the project areas, though presence is low during the months of the in-water work windows. Transient killer whales are typically observed traveling with their pods, so group size per sighting varies. If Level B take were to occur, it would likely be on multiple animals at a time. 
	This species is regularly and consistently reported real-time to Orca Network, so observers will have advance notification if transient killer whales are approaching the project ZOIs. Further, because deciphering between ESA-listed Southern Resident killer whales and transient killer whales can be difficult in the field, unless confirmed by Orca Network, the marine mammal monitoring plan requires shutdown to occur for any killer whales sighted within the Level B ZOIs for the applicable activity. 
	Level B take of transient killer whales is unlikely because of the robust and conservative marine mammal monitoring requirements for the greater species, and because of the reliability of Orca Network for real-time reporting of presence in the project areas. However, to accommodate the possibility that a pod of transient killer whales (multiple animals at once) may enter the large ZOIs for continuous noise, State Parks is requesting up to 30 Level B take of transient killer whales in 
	Level B take of transient killer whales is unlikely because of the robust and conservative marine mammal monitoring requirements for the greater species, and because of the reliability of Orca Network for real-time reporting of presence in the project areas. However, to accommodate the possibility that a pod of transient killer whales (multiple animals at once) may enter the large ZOIs for continuous noise, State Parks is requesting up to 30 Level B take of transient killer whales in 
	Year 2 and Year 5. Based on minimum population estimates, this equates to nine percent of the stock per period, and 17 percent total. Because of the conservatively large ZOIs and calculated take estimates and the low likelihood of occurrence within the project areas during the in-water work windows, it is unlikely that transient killer whales will be subjected to Level B harassment. If they are, behavioral disturbance will be minor and temporary; they may exhibit a change in swim speed or direction to avoid


	6.3.5 Common Dolphin 
	6.3.5 Common Dolphin 
	No Level A or Level B take of common dolphins are requested.  
	Common dolphins are not common in the inland waters of Washington, and thus are not anticipated to be present in the project areas (density = 0.000). If common dolphins were to approach the vicinity of the project area, they are likely to be detected by observers due to their large group size and surface active behavior. Further, if common dolphins were to enter the Strait of Juan de Fuca or the Strait of Georgia, there is a high likelihood that they would be reported by Orca Network to provide advance warn

	6.3.6 Bottlenose Dolphin 
	6.3.6 Bottlenose Dolphin 
	No Level A or Level B take of bottlenose dolphins are requested.  
	Bottlenose dolphins are not common in the inland waters of Washington, and thus are not anticipated to be present in the project areas (density = 0.000). If bottlenose dolphins were to approach the vicinity of the project area, they are likely to be detected by observers due to their large group size and surface active behavior. Further, if bottlenose dolphins were to enter the Strait of Juan de Fuca or the Strait of Georgia, there is a high likelihood that they would be reported by Orca Network to provide 

	6.3.7 Pacific White-Sided Dolphin 
	6.3.7 Pacific White-Sided Dolphin 
	No Level A take of Pacific white-sided dolphins is requested. Twenty (20), fifty (50), zero (0), and fifty (50) Level B take of Pacific white-sided dolphins are requested during Year 1, Year 2, Years 3-4, and Year 5, respectively. 
	Pacific white-sided dolphins are easily detected by their large group size, tall dorsal fins, visible blows, multiple blows per surfacing, and common surface activity. Pacific white-sided dolphins are not likely to be sighted in the project areas; however, because they travel in large pods, should they enter the area, many animals would be taken at once.  
	Pacific white-sided dolphins are reported to Orca Network when sighted and positively identified, so marine mammal observers will likely have advance notification of their presence and movements. 
	Level B take of Pacific white-sided dolphins is unlikely because of their infrequent presence in the project areas. However, to accommodate the possibility that a large pod of these dolphins may enter the large ZOIs for continuous noise, State Parks is requesting Level B take of Pacific white-
	Level B take of Pacific white-sided dolphins is unlikely because of their infrequent presence in the project areas. However, to accommodate the possibility that a large pod of these dolphins may enter the large ZOIs for continuous noise, State Parks is requesting Level B take of Pacific white-
	sided dolphins. Based on the minimum population estimate for this stock, the requested Level B take numbers equate to zero percent of the stock for each period, zero percent for the total Program. 


	6.3.8 Dall’s Porpoise 
	6.3.8 Dall’s Porpoise 
	No Level A take of Dall’s porpoises is requested. Up to 20 Level B take of Dall’s porpoises are requested in Year 1, 50 in Year 2, zero (0) in Years 3-4, and 50 in Year 5. 
	Dall’s porpoises are more easily detected than harbor porpoises because of their porpoising behavior and the rooster tail that results from this behavior. Dall’s porpoises are identified by their distinct black and white markings, medium group size, unique rotund body shape, and common surface activity. Dall’s porpoises do not regularly occur in the project areas; however, because they travel in small groups, should they enter the area, several animals may be taken at once.  
	Dall’s porpoises are not regularly reported to Orca Network; thus, this tool will not be available to assist with detection of this species. Because of their small body size and the large size of the continuous noise Level B ZOIs, Level B take of Dall’s porpoises is requested for the three periods during which projects proposing installation will occur. Based on the minimum population estimate for this stock, requested take equates to zero percent of the stock per year, and one percent for the five-year Pro

	6.3.9 Harbor Porpoise 
	6.3.9 Harbor Porpoise 
	Both Level A and Level B take are requested for harbor porpoises. Up to five (5) Level A take of harbor porpoises are requested in Year 1, 10 in Year 2, zero (0) in Years 3-4, and 10 in Year 5. Up to 250 Level B take of harbor porpoises are requested in Year 1, 550 in Year 2, 10 in Years 34, and 650 in Year 5. 
	-

	Based only on density and area of ZOI, between one and two Level A exposures may occur for harbor porpoises per project (Table 16). Level A take is not expected to occur. Mitigation and monitoring measures, as outlined in Sections 11 and 13, will essentially eliminate the likelihood of occurrence. However, because this species is typically underreported and is likely to occur in the Program Area, to be conservative, we are requesting five (5) Level A take per species in Year 1, 10 in Year 2, and five (5) in
	Harbor porpoises are most easily detected by the disturbance at the surface of the water. Harbor porpoises do not have a visible blow, have small, dark bodies and a small dorsal fin, and do not commonly exhibit surface active behavior. Their surface intervals and movement patterns are sporadic or circular in nature—it is not uncommon to have only one look at a harbor porpoise before it moves on from the area. Harbor porpoises typically travel alone or in small groups, rather than in large pods; therefore it
	Orca Network does not report sightings of harbor porpoises; thus, this real-time tool will not be useful to the monitoring team for this species. 
	Because of the challenges detecting harbor porpoises and the large Level B ZOIs for continuous noise sources, based on density and site-specific occurrence, State Parks is requesting 250 Level B take in year 1, 550 Level B take in year 2, 10 Level B take in years 3-4, and 650 Level B take in 
	Because of the challenges detecting harbor porpoises and the large Level B ZOIs for continuous noise sources, based on density and site-specific occurrence, State Parks is requesting 250 Level B take in year 1, 550 Level B take in year 2, 10 Level B take in years 3-4, and 650 Level B take in 
	year 5. This is three percent of the minimum population estimate in year 1, five percent in year 2, zero percent in years 3-4, and six percent in year 5; the program total requested Level B take for harbor porpoises is 1,460, which is 13 percent of the minimum population estimate. The minimum population estimate is a conservatively low estimate for population numbers, and the requested take is a conservatively high estimate for behavioral disturbance; thus, it is highly unlikely that 13 percent of the popul


	6.3.10 Steller Sea Lion 
	6.3.10 Steller Sea Lion 
	No Level A take of Steller sea lions is requested. Ten Level B take of Steller sea lions are requested during Year 5 of the Program. 
	Steller sea lions are easily detected because of their large size, presence at the surface, and often visible exhalations when surfacing. Stellers may be seen individually or in a group, and may mill at the surface, exhibiting surface activity, or surface rest. Steller sea lions can be difficult to differentiate from California sea lions in the field; Stellers are larger with a thicker chest and neck, typically lighter in color, and the males lack the sagittal crest, but these details can be hard to deciphe
	Stellers’ presence in the project areas is likely in spring and summer months and possible in fall and winter when work may occur, though their estimated density is low. Densities of Steller sea lions are lower in the inland waters of Washington than California sea lions; however, site-specific occurrence is more likely for Stellers than California sea lions. Sea lions tend not to be skittish, so may linger in the project area throughout construction, particularly if kelp beds or other such habitat is prese

	6.3.11 California Sea Lion 
	6.3.11 California Sea Lion 
	No Level A take of California sea lions is requested. Up to 10 Level B take of California sea lions are requested in Year 1, 10 in Year 2, zero in Years 3-4, and 15 in Year 5. 
	California sea lions are easily detected because of their large size, presence at the surface, and often visible exhalations. California sea lions may be seen individually or in a group, and may mill at the surface, exhibiting surface activity, or surface rest. California sea lions can be difficult to differentiate from Steller sea lions in the field; Californias are smaller, typically darker in color, and males have a large sagittal crest, but these details can be hard to decipher at a distance. Orca Netwo
	California sea lions’ presence in the project areas is infrequent and seasonal. Densities of California sea lions are higher in the inland waters of Washington than Stellers; however, site-specific occurrence is less likely for California sea lions than Stellers. Sea lions tend not to be skittish, so may linger in the project area throughout construction, particularly if kelp beds or other such habitat is present within the larger ZOIs for continuous noise. Because of the higher reported 
	California sea lions’ presence in the project areas is infrequent and seasonal. Densities of California sea lions are higher in the inland waters of Washington than Stellers; however, site-specific occurrence is less likely for California sea lions than Stellers. Sea lions tend not to be skittish, so may linger in the project area throughout construction, particularly if kelp beds or other such habitat is present within the larger ZOIs for continuous noise. Because of the higher reported 
	densities in the inland waters of Washington, the possibility of this species occurring in groups, the tendency to remain in an area despite mild disturbances, up to 10 Level B take of California sea lions are requested in Year 1, 10 are requested for Year 2, and 15 are requested for Year 5. Based on the minimum population estimate for this stock, this equates to zero percent of the stock for the five-year Program. 


	6.3.12 Northern Elephant Seal 
	6.3.12 Northern Elephant Seal 
	No Level A take of northern elephant seals is requested. Although no take were calculated for the Bowman Bay project, because of known northern elephant seal use of the Bay, State Parks is requesting 20 Level B take for northern elephant seals in Year 1 (Bowman Bay). Five (5) Level B take of northern elephant seals is requested during Year 2, five (5) in Years 3-4, and five (5) in Year 5. 
	Northern elephant seals are easily detected because of their massive size (up to 13 feet in length), and the unique face shape due to the proboscis that gives them their name. The proboscis is more notable in adult males, but also presents as a unique head shape in females and juveniles. Northern elephant seals are larger than either sea lion species that occurs in the project area, but can be differentiated from them because they are phocid seals—they have no external ear flaps, shorter front and back flip
	When in the inland waters of Washington, northern elephant seals are typically seen individually or with a pup. Orca Network typically does not report pinniped sightings; however, because of the newsworthiness of northern elephant seals traveling to Puget Sound to pup, recent pupping events on Whidbey Island have been reported by Orca Network. Further, because pupping events have occurred on the beach at Bowman Bay and nearby beaches, State Parks follows the movements of this family group of northern elepha
	Besides the regular pupping events occurring around Whidbey and Fidalgo Islands, northern elephant seals are seasonally rare in the inland waters of Washington. Densities are low in the project areas. Twenty (20) Level B take of northern elephant seals are requested in Year 1 when extensive pile removal work is occurring within Bowman Bay, five (5) in Year 2, five (5) in Years 3-4, when a small pile removal project will occur within Bowman Bay, and five (5) in Year 5. Based on the minimum population estimat

	6.3.13 Harbor Seal 
	6.3.13 Harbor Seal 
	Both Level A and Level B take are requested for harbor seals. Up to five (5) Level A take of harbor seals are requested in Year 1, 10 in Year 2, zero (0) in Years 3-4, and 5 in Year 5. Up to 150 Level B take of harbor seals are requested in Year 1, 250 Level B take of harbor seals are requested in Year 2, 10 in Years 3-4, and 300 in Year 5. 
	Based only on density and area of ZOI, one (1) and two (2) Level A exposures are estimated for harbor seals, in Year 1, Year 2, Years 3-4, and Year 5, respectively; no Level A take is expected to occur. Mitigation and monitoring measures, as outlined in Sections 11 and 13, will essentially eliminate the likelihood of occurrence. However, because this species is likely to occur in the Program Area and haulouts are located in close proximity to some Project Areas, to be 
	Based only on density and area of ZOI, one (1) and two (2) Level A exposures are estimated for harbor seals, in Year 1, Year 2, Years 3-4, and Year 5, respectively; no Level A take is expected to occur. Mitigation and monitoring measures, as outlined in Sections 11 and 13, will essentially eliminate the likelihood of occurrence. However, because this species is likely to occur in the Program Area and haulouts are located in close proximity to some Project Areas, to be 
	conservative, we are requesting five (5) Level A take in Year 1, 10 in Year 2, and five (5) in Year 5 (Table 17). These small numbers of requested Level A take amount to 0 percent of the population of harbor seals over the five year period of the program.  

	Harbor seals are most easily detected by the presence of a small, shiny head at the surface. They may remain at the surface for a few seconds or a few minutes, sometimes swimming with their heads and backs above the surface. They can be easily mistaken with seabirds, however the water shine on their heads at the surface is a distinguishing characteristic.  
	Harbor seal haulouts are present adjacent to several of the Level B ZOIs for continuous noise; thus, it is likely harbor seals will be present within those zones. Harbor seals also tend to exhibit “curious” behavior, approaching sources of acoustic disturbance rather than fleeing. Because of the proximity of project areas to haulouts and the behavioral tendency to approach rather than flee from disturbance, State Parks is requesting 150 Level B take in Year 1, 250 in Year 2, 10 in Years 3-4, and 300 in Year
	6.4 LOA TAKE REQUEST SUMMARIES 
	6.4 LOA TAKE REQUEST SUMMARIES 
	The following tables present a summary of requested Level A and Level B take for the LOA Program (Table 17). Calculated exposure estimates are presented in Table 16 for the LOA Program. 
	The take requests herein are based off of calculated Level A and Level B take estimates, but also consider factors such as the likelihood of occurrence of the species in the areas, proximity of haul-outs to the ZOIs, tools for detecting each species (including local real-time sightings networks for certain species), detectability/profile in the water, group size, and behavioral habits of the species. Requested take numbers were determined by reviewing calculated estimates, then using best professional judge
	Table 17. Requested Level A and Level B take for each species for each period of the LOA program. 
	Table 17. Requested Level A and Level B take for each species for each period of the LOA program. 
	Table 17. Requested Level A and Level B take for each species for each period of the LOA program. 

	Species 
	Species 
	Density 
	Stock Abundance 
	Requested Level A Take (% of Stock) 
	Requested Level B Take (% of Stock) 

	Yr 1 
	Yr 1 
	Yr 2 
	Yrs 3 or 4 
	Yr 5 
	TOTAL 
	Yr 1 
	Yr 2 
	Yrs 3 or 4 
	Yr 5 
	TOTAL 

	Mysticeti 
	Mysticeti 

	Fin Whale 
	Fin Whale 
	0.000 
	11,065 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Minke Whale 
	Minke Whale 
	0.010 
	915 
	0 
	0 
	0 
	0 
	0 
	1 (0%) 
	2 (0%) 
	0 
	3 (1%) 
	6 (1%) 

	Gray Whale 
	Gray Whale 
	0.008 
	25,960 
	0 
	0 
	0 
	0 
	0 
	1 (0%) 
	2 (0%) 
	0 
	3 (0%) 
	6 (0%) 

	Odontoceti 
	Odontoceti 

	Transient Killer Whale 
	Transient Killer Whale 
	0.004 
	349 
	0 
	0 
	0 
	0 
	0 
	0 
	30 (9%) 
	0 
	30 (9%) 
	60 (17%) 

	Common Dolphin 
	Common Dolphin 
	0.000 
	1,056,308 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Bottlenose Dolphin 
	Bottlenose Dolphin 
	0.000 
	3,477 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 

	Pacific White-Sided Dolphin 
	Pacific White-Sided Dolphin 
	0.110 
	34,999 
	0 
	0 
	0 
	0 
	0 
	20 (0%) 
	50 (0%) 
	0 
	50 (0%) 
	120 (0%) 

	Dall's Porpoise 
	Dall's Porpoise 
	0.079 
	16,498 
	0 
	0 
	0 
	0 
	0 
	20 (0%) 
	50 (0%) 
	0 
	50 (0%) 
	120 (1%) 

	Harbor Porpoise 
	Harbor Porpoise 
	2.160 
	11,233 
	5 (0%) 
	10 (0%) 
	0 
	10 (0%) 
	20 (0%) 
	250 (3%) 
	550 (5%) 
	10 (0%) 
	650 (6%) 
	1,460 (13%) 

	Otariidae 
	Otariidae 

	Steller Sea Lion 
	Steller Sea Lion 
	0.003 
	43,201 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	10 (0%) 
	10 (0%) 

	California Sea Lion 
	California Sea Lion 
	0.025 
	257,606 
	0 
	0 
	0 
	0 
	0 
	10 (0%) 
	10 (0%) 
	0 
	15 (0%) 
	35 (0%) 

	Phocidae 
	Phocidae 

	Northern Elephant Seal 
	Northern Elephant Seal 
	0.003 
	194,907 
	0 
	0 
	0 
	0 
	0 
	20 (0%) 
	5 (0%) 
	5 (0%) 
	5 (0%) 
	35 (0%) 

	Harbor Seal 
	Harbor Seal 
	0.760 
	11,036 
	5 (0%) 
	10 (0%) 
	0 
	5 (0%) 
	15 (0%) 
	150 (1%) 
	250 (2%) 
	10 (0%) 
	300 (3%) 
	710 (6%) 
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	ANTICIPATED IMPACT ON MARINE MAMMAL SPECIES OR STOCKS 
	ANTICIPATED IMPACT ON MARINE MAMMAL SPECIES OR STOCKS 
	The anticipated impact of the activity to the species or stock of marine mammal. 
	State Parks is requesting small numbers of Level A take for harbor porpoises and harbor seals and small numbers of Level B take for most species that may occur in the area. Take were calculated as though every activity will be necessary to fully install each pile; thus, take numbers are highly conservative. Based on species and take analyses, project activities will not result in serious injury or death, or population-level impacts or threats to the continued survival of the species.  
	7.1 PHYSIOLOGICAL RESPONSES 
	7.1 PHYSIOLOGICAL RESPONSES 
	Pile driving can cause AUD INJ at close range, but mortality is not known to occur from pile driving of the size and nature occurring during this program. Although Level A exposure was estimated and take is requested for harbor porpoises and harbor seals, implementation of the mitigation and monitoring strategies discussed in Sections 11 and 13.1 are anticipated to result in no Level A exposure of any species as a result of this program. 
	Projects occurring as part of this program have been designed to have the minimum impact possible on the aquatic environment. Pile size is the minimum necessary to support the structure and installation will be vibratory hammer whenever possible to ensure the lowest levels of project-related underwater noise. ZOIs were calculated using the data for cumulative exposure; thus, in order for an animal to experience injury, it would have to be present within the ZOI for the entirety of the in-water pile driving 
	Extended marine mammal presence within this radius of pile driving for the entirety of the day is so unlikely as to be discountable. If the small numbers of requested Level A take do occur, the exposures will impact zero percent of the stock and will not result in mortality. Any effects would not result in population-level impacts or affect the continued survival of the species.  

	7.2 BEHAVIORAL RESPONSES 
	7.2 BEHAVIORAL RESPONSES 
	Behavioral response of marine mammals to underwater noise can vary by factors such as species, age, life history stage, prior history of exposure and presence of other stressors. Species differences in response may be due to differences in how noise is perceived (physiological differences, such as ear and skull morphology), differences in how sound is used for communication (e.g., echolocation to find prey; using hearing to detect presence of predators; and vocalizations for contact calls between mothers an
	Life history stage may inform behavioral response if, for example, a mother is nursing or protecting her young, if mating is occurring, or if a seal or sea lion is molting and requires prolonged periods 
	Life history stage may inform behavioral response if, for example, a mother is nursing or protecting her young, if mating is occurring, or if a seal or sea lion is molting and requires prolonged periods 
	on land. Changes of behavior to avoid underwater noise exposure can result in extraneous use of energy reserves and disruption of courtship or foraging efforts. In the case of molting pinnipeds, animals are vulnerable when hauled out on land (due to limited mobility and agility), but are equally vulnerable in the cold water without their warm protective coat fully intact. For depleted populations, these behavioral changes could affect the continued survival of the species. For the stocks addressed in this L
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	Given the intermittent nature of pile driving (accounting for the quiet period during setup time between each pile), relatively few days of pile driving (up to five days for any given activity per project, except for up to 16 days of pile removal at Bowman Bay), relatively small area of effect, and low densities and likelihood of occurrence in the Action Areas for most species, it is unlikely that most species would enter within the anticipated disturbance isopleths. 
	If marine mammals are exposed to harassment, the intensity of the harassment would be light; the animals may accelerate to move through the ensonified area quickly, and/or may change direction of travel. These behavioral responses are not expected to result in any alteration of life history events (breeding, calving/pupping, feeding, etc.) or to result in population-level impacts or jeopardize the continued existence of the species. In most cases, timing of construction does not coincide with breeding or ca
	Harbor porpoises and harbor seals occur with greater frequency in the project areas than the other marine mammals with known occurrence in the areas. Harbor seal haulouts are located near ZOIs for underwater noise. Harbor seals are a curious species known to approach anthropogenic stimuli. Because of the attractant nature of in-water construction for harbor seals, Level A and Level B take are requested. Because harbor porpoises are small with a low profile when at the surface, and because they have quick, s
	To reduce the likelihood that marine mammals are exposed to behaviorally-disturbing sound levels, a marine mammal monitoring plan will be closely followed (Section 11.6, Appendix C). 

	7.3 IN-AIR NOISE 
	7.3 IN-AIR NOISE 
	No haulouts are present within the ZOIs for in-air noise; thus, no in-air exposure is expected. The in-air zone for continuous noise is 13 m for harbor seals and 4 m for all other pinnipeds; for most of the pile being installed, the entirety of the in-air noise will be inundated with water and/or have construction equipment in it. If a pinniped hauls out within the in-air ZOI, construction activities will be delayed until the animal has left the zone.  

	7.4 CONCLUSIONS REGARDING IMPACTS TO SPECIES OR STOCKS 
	7.4 CONCLUSIONS REGARDING IMPACTS TO SPECIES OR STOCKS 
	As discussed in Sections 6.3, 7.1, 7.2, and 7.3, any exposure of marine mammals to underwater noise as a result of in-water pile removal or driving will be temporary and minor. Exposure to 
	As discussed in Sections 6.3, 7.1, 7.2, and 7.3, any exposure of marine mammals to underwater noise as a result of in-water pile removal or driving will be temporary and minor. Exposure to 
	underwater noise within the Level B behavioral disturbance ZOI is likely for harbor seals and harbor porpoises, possible for the two species of sea lions, and unlikely for all other species; however, any potential disturbance is not expected to alter life history stages, result in population-level impacts, or threaten the continued survival of stocks or species. 

	8 


	ANTICIPATED IMPACT ON SUBSISTENCE USES – NOT APPLICABLE 
	ANTICIPATED IMPACT ON SUBSISTENCE USES – NOT APPLICABLE 
	The anticipated impact of the activity on the availability of the species or stock of marine mammals for subsistence uses. 
	This Program does not occur in Alaska and will have no impact on availability of species or stocks of marine mammals for subsistence use in Washington. 
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	9 ANTICIPATED IMPACTS ON HABITAT 
	9 ANTICIPATED IMPACTS ON HABITAT 
	The anticipated impact of the activity upon the habitat of the marine mammal populations and the likelihood of restoration of the affected habitat. 
	Impacts to habitat that may occur as a result of this program would be temporary and minor, and would predominantly impact habitat of prey species rather than marine mammals. Potential prey habitat impacts include physical damage through temporary impacts to submerged aquatic vegetation (SAV) and water quality impacts. These are discussed in more detail below. 
	9.1 IMPACTS TO MARINE MAMMAL HABITAT 
	9.1 IMPACTS TO MARINE MAMMAL HABITAT 
	No long-term impacts to marine mammal habitat are anticipated as a result of this program. Impacts of underwater noise on marine mammal habitat are short in nature and would not result in long-term effects. Temporary avoidance may occur, but abandonment is not expected to occur. Underwater noise ZOIs do not present a barrier to movement that will block access to important areas, and any barriers created by underwater noise will be present only for short periods throughout the day for a short number of days 
	In all, the program will not result in long-term or serious impacts to marine mammal habitat. 

	9.2 IMPACTS TO PREY HABITAT 
	9.2 IMPACTS TO PREY HABITAT 


	9.2.1 Physical Damage 
	9.2.1 Physical Damage 
	No long-term physical damage to habitats will occur as a result of this program. Physical impacts to habitats that could occur as a result of this program would not noticeably alter marine mammal habitats; rather, they may impact habitats of their prey.  
	SAV, including eelgrass and kelp, can be found near the project areas. State Parks has worked closely with project engineers and biologists to ensure minimal impacts to SAV. Float design has incorporated grated decking for increased light penetration whenever practical, and when not practical, floats will be positioned in water depths below those in which SAV is found. SAV surveys have been conducted to get a current idea of presence so that floats do not interfere with current beds or their 25-foot buffer.
	Most of the existing overwater structures at the project sites include solid decking, allowing no light penetration. Replacement overwater surfaces (floats, gangways, piers, and walkways) will be constructed with grated surfaces wherever possible, allowing the maximum light transference possible, given constraints of floats and framing. Further, wherever possible, projects are designed to result in a net reduction in overwater coverage.  
	Due to shading, overwater coverage can lead to reduced primary productivity of the aquatic habitat beneath the structure, reducing foraging conditions for juvenile salmonids. In general, increasing overwater coverage is avoided; however, in some cases increasing square footage of a structure is the optimal configuration for the habitat. The Fossil Bay Moorage System Replacement Project 
	Due to shading, overwater coverage can lead to reduced primary productivity of the aquatic habitat beneath the structure, reducing foraging conditions for juvenile salmonids. In general, increasing overwater coverage is avoided; however, in some cases increasing square footage of a structure is the optimal configuration for the habitat. The Fossil Bay Moorage System Replacement Project 
	will result in an increase in square footage of overwater coverage because the proposed pier/ramp/float system will be shifted to deeper water to reduce the scour and grounding out that occurs with the existing configuration. This will protect nearshore pelagic and benthic prey from turbidity plumes due to scour and impacts of grounding.  
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	As a result of these design considerations, no reduction in productivity is anticipated as a result of the program. 
	No other physical damage will occur to the marine environment and habitats of marine mammals or their prey. 

	9.2.2 Water Quality 
	9.2.2 Water Quality 
	Water quality impacts can include those from turbidity, contaminants, and release of construction debris to the aquatic environment. Water quality can affect fish populations, including common marine mammal prey; however, any water quality impacts resulting from this program will be minor and temporary. Water quality improvement will occur through creosote removal and installation of a black sewage pumpout float.  
	Pile extraction, pile driving, and rock socket drilling are activities that disturb the substrate, which temporarily suspends sediment in the water column and results in localized and minimal increases in turbidity. During rock socket drilling, drilling spoils are exhausted up and out of the pile during drilling by compressed air. The material is expected to consist of a small amount of overburden (likely some mud, sand, and gravel) and drilled rock pieces. Based on the expected composition of material, any
	The potential effects of increased turbidity on salmonids, a prey item of several marine mammal species, have been investigated by a number of studies (Servizi and Martens 1987 and 1992, Noggle 1978, Simenstad 1988, Redding et al. 1987, Mortensen et al. 1976, Berg and Northcote 1985, LaSalle 1988). The potential mechanisms by which turbidity could affect salmonids include direct mortality, sublethal effects (stress, gill damage, and increased susceptibility to disease), and behavioral responses (disruptions
	To further minimize the potential for water quality disturbances to habitat, project construction will be in compliance with Washington State water quality standards as administered by Ecology under Washington Administrative Code (WAC) 173 201A 210(1)(e)(i). Based on the WAC, temporary exceedances for turbidity would be allowed within a 150-foot radius from the sediment disturbing activities. If temporary exceedances were to be observed beyond this area during rock socket drilling, the contractor would depl
	Remaining project construction includes removal and/or replacement of piers, ramps, and moorage/landing floats. These actions would be mobilized from a construction barge or from the structure itself. This is work either above water, or on the surface of the water (float placement), and would not directly disturb the sediment. 
	During all project construction, there is a risk of minimal, localized, and temporary water quality impacts from the unintentional release of fuel, lubricants, or hydraulic fluid from construction machinery. All prudent and necessary actions would be taken to avoid such a discharge, including regular maintenance and checks for potential contamination sources. In the event of a spill, containment and cleanup would take precedence over continued work, ensuring that effects would be temporary and extremely loc
	There would be potential for construction material or debris to enter the water during construction. This risk will be managed through adherence to standard above-water and in-water construction BMPs (Section 11). Pile removal and driving could affect water quality through turbidity (addressed above) as well as through mechanisms such as creosote releases or pile breakage. Standard BMPs for pile removal will be followed during any such activities.  
	Adherence to these BMPs would make the likelihood and potential for harm during in-water work and pile removal so low as to be insignificant. Overall, potential chemical contamination is not expected to adversely affect any marine mammal species present within the Program Area.  
	9.3 BENEFICIAL EFFECTS 
	Long-term effects of the proposed program include benefits to water quality. Approximately 300 creosote-treated timber pile will be removed between the seven locations. This will remove an estimated 200 tons of creosote from the aquatic environment.  
	Further, State Parks proposes to install a pumpout facility as part of this program in order to reduce environmental impacts from illegal dumping of sewage by recreational boaters. The proposed project has been designed to avoid and minimize adverse impacts to the aquatic environment by providing a facility for recreational boaters to offload black sewage, thus preventing contamination from illegal dumping. Vessel sewage can contain harmful bacteria and viruses, toxic chemicals and nutrients (Herrera 2012).
	10 ANTICIPATED EFFECTS OF HABITAT IMPACTS ON MARINE MAMMALS 
	The anticipated impact of the loss or modification of the habitat on the marine mammal populations involved. 
	All projects included in this application have been designed to result in habitat improvement for marine species in Puget Sound. Two of the seven projects are removal projects, where the structure will not be replaced. Four of the seven projects will replace aged structures composed of solid timber decking and creosote-treated timber components with new structures made with environmentally friendly materials, including grated decking for increased light penetration. Whenever possible, the replacements will 
	Any construction-related effects to marine mammal habitat from these projects will be localized and temporary. Pile removal and installation may result in potential injury or temporary avoidance of the area by prey species due to elevated underwater noise and/or turbidity. Per discussions in Section 9, any disruption in prey availability due to habitat impacts will be short-term and localized. These impacts will be minimized through working in the approved in-water work window when forage fish are not likel
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	11 MITIGATION MEASURES TO PROTECT MARINE MAMMALS AND THEIR HABITAT 
	11 MITIGATION MEASURES TO PROTECT MARINE MAMMALS AND THEIR HABITAT 
	The availability and feasibility (economic and technological) of equipment, methods, and manner of conducting such activity or other means of effecting the least practicable adverse impact upon the affected species or stocks, their habitat, and their availability for subsistence uses, paying particular attention to rookeries, mating grounds, and areas of similar significance. 
	Federal, state, and local permits contain conditions that are intended to reduce the potential for short-term effects from in-water Project activities and long-term effects from habitat impacts. These provisions comprise an extensive list of considerations and measures that are applied to projects in or near estuarine and marine waters. State Parks will comply with all permit conditions, including those in permits issued or consulted on by: 
	 
	 
	 
	USACE 

	 
	 
	NMFS 

	 
	 
	USFWS 

	 
	 
	WDFW 

	 
	 
	Ecology 

	 
	 
	DNR 

	 
	 
	Local authority administering the Shoreline Management Act (San Juan, Skagit and Island Counties) 


	Following are BMPs, minimization and mitigation measures and timing considerations for this program. 
	11.1 REGULATORY CONSIDERATIONS 
	11.1 REGULATORY CONSIDERATIONS 
	 
	 
	 
	Timing restrictions specifying that construction must occur when juvenile salmonids are absent or present in very low numbers in the adjacent waterbody would be strictly observed. All timing restrictions that may be established by WDFW, the USACE, NOAA Fisheries, or USFWS would be strictly observed (USACE permit and Hydraulic Project Approval [HPA]). These timing restrictions also coincide with periods of the year during which marine mammals with seasonal presence are less likely to occur. 

	 
	 
	Water quality standards and procedures that limit the impact of turbidity to a defined mixing zone would be observed (WAC 173-201A). Project construction will be completed in compliance with WAC 173-201A. 

	 
	 
	 
	The Contractor will be responsible for the preparation of a Spill, Prevention, Control, and Countermeasure (SPCC) Plan to be used for the duration of the project. The SPCC Plan will be submitted to and approved by the project engineer prior to the commencement of any construction activities. A copy of the SPCC Plan with any updates will be maintained at the work site by the Contractor. The SPCC Plan will provide advanced planning for 

	potential spill sources and hazardous materials (gasoline, oils, chemicals, etc.) that the Contractor may encounter or utilizes as part of conducting the work. The SPCC plan will outline roles and responsibilities, notifications, inspection, and response protocols. 

	 
	 
	Any discharge of oil, fuel or chemicals into state waters is prohibited (WAC 173-201A). 

	 
	 
	Fuel hoses, oil drums, oil or fuel transfer valves and fittings, etc., shall be checked regularly for drips or leaks, and shall be maintained and stored properly to prevent spills into state waters. Proper security shall also be maintained to prevent vandalism (WAC 173-201A). 

	 
	 
	The contractor will have a spill containment kit, including oil-absorbent materials, on site to be used in the event of a spill or if any oil product is observed in the water. 

	 
	 
	 
	Corrective actions will be taken in the event of any discharge of oil, fuel, or chemicals into the water (WAC 173-201A), including: 

	o 
	o 
	o 
	In the event of a spill, containment and cleanup efforts will begin immediately and be completed as soon as possible, taking precedence over normal work. Cleanup will include proper disposal of any spilled material and used cleanup material. 

	o 
	o 
	The cause of the spill shall be assessed, and appropriate action will be taken to prevent further incidents or environmental damage. 



	 
	 
	Spills and/or conditions resulting in distressed or dying fish or marine mammals shall be reported immediately to Ecology’s Northwest Regional Spill Response Office at (425) 6497000 (a 24-hour phone number; WAC 173-201A). Spills of oil or hazardous materials also shall be reported immediately to the National Response Center at 1 (800) 424-8802 and the Washington Emergency Management Division at 1 (800) 258-5990 or 1 (800) OILS-911. 
	-
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	11.2 DESIGN CONSIDERATIONS 
	11.2 DESIGN CONSIDERATIONS 
	 
	 
	 
	The replacement moorage structures will be installed in the same location and general configuration as the existing structures unless reconfiguration is determined to be better for the habitat. All of the structures will be designed to meet the existing/current environmental laws and reduce environmental impacts. 

	 
	 
	The existing structures generally have solid timber decking (no light penetration). The entire deck surface of the replacement floats will be covered with a minimum 60% open area grating with approximately 50% functional grating where applicable. 

	 
	 
	Using a prefabricated float minimizes the amount and duration of aquatic construction. 



	11.3 GENERAL MEASURES DURING ALL ACTIVITIES 
	11.3 GENERAL MEASURES DURING ALL ACTIVITIES 
	 
	 
	 
	The contractor will comply with all permit conditions. 

	 
	 
	The contractor will comply with all water quality restrictions imposed by Ecology and implement corrective measures if temporary water quality standards are exceeded. 

	 
	 
	Operations will be stopped temporarily if marine mammals are observed as injured, sick, or dead in the project area to evaluate the cause of the injury/death and determine whether operations may continue without further impact. NOAA will be contacted prior to continuation of work. 

	 
	 
	Work barge(s) will not ground out during any construction activities. 

	 
	 
	Excess or waste materials will be disposed of at approved disposal locations; waste will not be allowed to enter waters of the state. 

	 
	 
	The contractor will be required to capture any debris associated with Project activities. 

	 
	 
	All in-water and over-water work will be conducted using equipment staged from a floating work barge platform or, if possible, from the existing structure. Equipment will not operate on the substrate in aquatic areas. 



	11.4 MEASURES DURING PILE DRIVING AND REMOVAL (INCLUDING CREOSOTE) 
	11.4 MEASURES DURING PILE DRIVING AND REMOVAL (INCLUDING CREOSOTE) 
	 
	 
	 
	Pile are anticipated to be removed using direct pull or vibratory hammer extraction to greatest extent possible. Pile which cannot be extracted will be cut at least 2 feet below the mudline. 

	 
	 
	Pile will be removed slowly so as to minimize sediment disturbance and turbidity in the water column. 

	 
	 
	Prior to extraction the operator will “wake up” pile to break bond with sediment to break the friction between the pile and substrate to minimize sediment disturbance. 

	 
	 
	Where possible, extraction equipment will be kept out of the water to avoid “pinching” pile below the water line in order to minimize creosote release during extraction. 

	 
	 
	Pile will not be broken off intentionally by twisting, bending or other deformation in order to minimize creosote release during extraction. 

	 
	 
	The work surface on the barge deck shall include a containment basin for pile and any sediment removed during pulling. Any sediment collected in the containment basin will be disposed of at an appropriate upland facility, as will all components of the basin (e.g., straw bales, geotextile fabric) and all pile removed. 

	 
	 
	Upon removal from substrate the pile shall be moved expeditiously from the water into the containment basin. The pile shall not be shaken, hosed off, stripped or scraped off, left hanging to drip or any other action intended to clean or remove adhering material from the pile. 

	 
	 
	All pile removed will be disposed of at an appropriate upland facility. 

	 
	 
	Pile removal (with a vibratory hammer) and installation will be conducted during daylight hours. 

	 
	 
	If visible turbidity exceeds the 150-foot allowable temporary mixing zone during rock socket drilling, the contractor will employ a silt curtain. The silt curtain will not be removed until suspended solids have settled out of the water column. 

	 
	 
	Marine mammal monitoring will be conducted during vibratory hammer pile removal or installation and during pile driving with an impact hammer or rock socket drill to ensure that work stops if ESA-listed cetaceans enter the area of potential threshold exceedance. 



	11.5 TIMING RESTRICTIONS 
	11.5 TIMING RESTRICTIONS 
	In-water work windows, as discussed in Section 2.1, will be closely adhered to. Pile removal (with a vibratory hammer) and driving work will occur during daylight hours to allow for clearing and monitoring of the ZOIs, as discussed in Sections 11.6 and 13.1. 

	11.6 MINIMIZATION MEASURES FOR MARINE MAMMALS 
	11.6 MINIMIZATION MEASURES FOR MARINE MAMMALS 
	11.6.1 Coordination 
	Prior to commencement of pile removal or driving operations covered under this LOA, a preconstruction meeting will be held to review the marine mammal monitoring plan, including clearing and shut-down procedures, and weather and visibility restrictions. During construction, coordination with the construction crew on equipment to be used and pile size for the day (to establish monitoring zones), watch start and end times, clear ZOI times, and updates on sightings will occur through text message, unless to ca
	-

	At the beginning of each day and periodically throughout the day, MMOs will monitor the Orca Network Facebook page for reports of sightings in the area. Further, if a sighting is recorded by MMOs, they will report the sighting to Orca Network to share the information with any other followers of the page (including any other in-water construction projects in the area).  
	11.6.2 Acoustic Minimization Measures and Soft Start 
	 
	 
	 
	Whenever possible, pile will be installed using a vibratory hammer or a rock drill to reduce the possibility of injury from high impulsive sound from impact driving. 

	 
	 
	If impact driving is necessary, a bubble curtain or similar acceptable attenuation device will be used to reduce the underwater noise volume as stipulated in permits. 

	 
	 
	If impact driving is necessary, the contractor will begin by initiating a “soft start,” with the first three sets of strikes following a sequence such as: three strikes at approximately 40% energy, then a 30-second waiting period, repeated twice more. This will occur at the beginning of each day of impact driving, and if a quiet period of greater than 60 minutes has occurred. This is to allow any species within the ZOIs to move away from the source before reaching 100% energy. These strikes will not be incl


	11.6.3 Visual Monitoring and Shutdown Procedures 
	Visual monitoring will be conducted by qualified MMOs during all in-water pile removal and pile installation activities. Observers will be stationed to effectively observe the applicable ZOIs to ensure that take does not exceed that requested and discussed herein. A marine mammal monitoring plan will be submitted for each specific project outlining proposed procedures for monitoring and shutdown. At a minimum, the plans will include the following:  
	 
	 
	 
	 
	Qualified observers will be present at all times during pile driving and pile removal activities. In order to be considered “qualified,” the observers will meet the list of qualifications for MMOs (per NMFS 2016): 

	o 
	o 
	o 
	Must be independent; however, a qualified third party hired by the Contractor is acceptable 

	o 
	o 
	At least one observer must have prior experience working as an observer 

	o 
	o 
	Other observers may substitute education (undergraduate degree in biological science or related field) or training for experience  

	o 
	o 
	Where a team of three or more observers are required, one observer should be designated as lead observer or monitoring coordinator. The lead observer must have prior experience working as an observer, and 

	o 
	o 
	NMFS will require submission and approval of observer curriculum vitae. 



	 
	 
	Observers will use the NMFS-approved Observation Records template for each day and monitoring location. 

	 
	 
	Observer(s) will contact the Orca Network by phone (1‐866‐672‐2638) or by checking their Facebook page (per their recommendation) before vibratory hammer or impact pile driving and pile removal or rock drilling work begins for the day to get an update on the latest sightings reports. 

	 
	 
	The observer will scan the visible waters within the potential impact area using binoculars (7 x 50, 10 x 42, or similar) and the naked eye. 

	 
	 
	The waters of the largest zone for the applicable activity will be scanned for 30 minutes prior to and during all pile driving/removal activities. If listed marine mammals enter or are observed within the designated shutdown zone (as identified in the MMMP for each project; this may be the Level A take ZOI for some species and the Level B take ZOI for others and/or may fluctuate based on e.g., allowable take remaining) during the 30-minute clear, the observer(s) will notify the designated point of contact (

	 
	 
	Monitoring will continue for 30 minutes after operations have ceased, when visibility allows, to assess post-construction activity of marine mammals in the area. 

	 
	 
	A shutdown will be called and shutdown procedure (as described above) followed if either SRKW or humpback whales (ESA-listed species) enter the Level B take ZOI. 

	 
	 
	If an animal with allotted take occurs within the Level B take ZOI for that species but not approaching the Level A shutdown zone, a “take” will be recorded on the data sheet and work will be allowed to continue without disruption. Behavior of the animal will be monitored and documented. 

	 
	 
	If total recorded take numbers reach total allowed take for a species, shutdown procedures will be implemented for the Level B ZOIs for that species. If take numbers for a species are approaching total allowed take, State Parks will consult with NOAA OPR to ascertain if an increase in issued take may be permitted. If an increase in issued take is approved by NOAA OPR, shutdowns will not be implemented for Level B ZOIs for that species until, and if, the revised issued take is expended. 

	 
	 
	The entirety of the largest monitoring zone must be visible to clear for pile driving or pile removal activities. If visibility does not allow for clearing of the entire zone, start of operations must be delayed until the zone is visible. If vessels are being used, it is acceptable to traverse the monitoring zone until the entire monitoring zone has been observed. Once operations have commenced, if visibility of the injury zone is lost, operations must cease until visibility is restored. If visibility of th

	 
	 
	If impact hammer driving, a soft start will be used.  

	 
	 
	Operations will not occur after dusk, except when approved by the permitting agencies.  


	11.6.4 Data Collection 
	At a minimum, the following data will be collected during monitoring: 
	 
	 
	 
	 
	Effort Data 

	o 
	o 
	o 
	Dates and times when observations were conducted 

	o 
	o 
	Dates and times when in water construction activities were conducted 

	o 
	o 
	Weather conditions during observation periods (e.g., cloud cover, visibility, sea state) 



	 
	 
	 
	Sightings Data: 

	o 
	o 
	o 
	Species, number, and sex/age, if known, of listed marine mammals observed (if known resight, note that) 

	o 
	o 
	Dates, times, and locations (best guess latitude/longitude or proximity to identifiable landmark) for all marine mammal observations 

	o 
	o 
	Distance of marine mammal(s) from pile removal or driving activities 

	o 
	o 
	Distance of marine mammal(s) from observer post 

	o 
	o 
	Behavior of observed marine mammals, including bearing, direction, and speed of travel and any observed changes in behavior (include time of change and construction activity occurring at time of change, if noted) 

	o 
	o 
	Dates and times when marine mammals entered the Level B ZOI 

	o 
	o 
	Tally of Level B take incurred 

	o 
	o 
	Dates and times when in-water construction activities were suspended to avoid Level A take from construction noise 

	o 
	o 
	Other human activity occurring in the area. 




	11.6.5 Mitigation Effectiveness 
	Visual marine mammal monitoring is a commonly accepted practice for mitigating the potential for adverse impacts to marine mammal species. Marine mammals are air-breathers, and thus will break the surface of the water at regular intervals. This allows for visual detection.  
	Marine mammal monitoring teams will be comprised of trained biologists with experience in visual detection and species identification in the field. Observing locations will be chosen based on best vantage point to effectively monitor the applicable ZOI for each activity and project. This may include vessel-based observers to allow for traversing areas not visible from land. The ZOIs for Level A take for all proposed activities are small enough to allow for easy visibility of the entire zone by the MMO stage
	The only two ESA-listed marine mammals known to occur in the vicinity of the program are SRKW and humpback whales. Both of these species are closely monitored and reported by Orca Network, and are easily detected by their pronounced blow, large body size, in the case of SRKW large dorsal fin and group sizes, and in the case of humpback whales large fluke as they take their terminal dive. 


	12 MITIGATION MEASURES TO PROTECT SUBSISTENCE USES – N/A 
	12 MITIGATION MEASURES TO PROTECT SUBSISTENCE USES – N/A 
	Where the proposed activity would take place in or near a traditional Arctic subsistence hunting area and/or may affect the availability of a species or stock of marine mammal for Arctic subsistence uses, you must submit either a plan of cooperation (POC) or information that identifies what measures have been taken and/or will be taken to minimize any adverse effects on the availability of marine mammals for subsistence uses. 
	This is not applicable because the Program activities will not impact subsistence use of marine mammals. 
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	13 MONITORING AND REPORTING 
	13 MONITORING AND REPORTING 
	The suggested means of accomplishing the necessary monitoring and reporting that will result in increased knowledge of the species, the level of taking or impacts on populations of marine mammals that are expected to be present while conducting activities and suggested means of minimizing burdens by coordinating such reporting requirements with other schemes already applicable to persons conducting such activity. Monitoring plans should include a description of the survey techniques that would be used to de
	13.1 MONITORING PLANS 
	13.1 MONITORING PLANS 
	The monitoring protocols outlined in the marine mammal monitoring plans (Section 11.6; Appendix C) will include data to be collected that will contribute to the greater body of knowledge regarding species in the Program Area. The project locations are largely remote, so any information gathered will contribute to improving the understanding of species use of this area. Specifically, monitoring will improve the understanding of: 
	 
	 
	 
	Occurrence (presence/absence, numbers of groups, and numbers of individuals) of marine mammal species in the Program Area during the periods of in-water pile work 

	 
	 
	Behavioral context of exposure to pile work as reported through recording observed behaviors and age/sex, when known 

	 
	 
	Response to stressors as noted through documentation of behavior before, during, and after encountering the stressor, whenever possible 


	Acoustic monitoring is not proposed as part of this program. 

	13.2 REPORTING 
	13.2 REPORTING 
	Ninety days after completion of in-water pile work for each project, a 90-day report will be submitted to NOAA OPR. This report will summarize the data collected for the project, including a summary of: 
	 
	 
	 
	Duration (number of days and number of hours per day) of each activity 

	 
	 
	Weather conditions 

	 
	 
	Sightings (species, number of groups/individuals, behaviors observed, changes in behavior observed and activity occurring at the time)  

	 
	 
	Total number of shutdowns and delays  

	 
	 
	Total number of take per species, and 

	 
	 
	Effectiveness of implementation of the monitoring plan.  


	This report will also include a discussion of occurrence of marine mammal species in the project area, behavioral context of exposure to pile work, and response to stressors noted. The sections of the report discussing new knowledge of occurrence and behavior of species in the area may be 
	This report will also include a discussion of occurrence of marine mammal species in the project area, behavioral context of exposure to pile work, and response to stressors noted. The sections of the report discussing new knowledge of occurrence and behavior of species in the area may be 
	shared with The Whale Museum in Friday Harbor, Washington, and shared on the State Parks website, if feasible. 

	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	100 
	 April 29, 2025; rev March 20, 2026 

	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 




	14 SUGGESTED MEANS OF COORDINATION 
	14 SUGGESTED MEANS OF COORDINATION 
	Suggested means of learning of, encouraging, and coordinating research opportunities, plans, and activities relating to reducing such incidental taking and evaluating its effects. 
	The proposed projects are at remote locations in and near the San Juan Islands with few facilities (public or private) nearby. Because of that, coordination is not likely to be possible outside of State Parks’ own projects. State Parks plans to conduct the work at the remote islands in coordinated efforts whenever funding and permits allow to reduce possibility of incidental taking. Further, State Parks will adhere to all federal, state, and local laws and permit conditions.  
	State Parks also intends to closely collaborate with Orca Network during all construction, both as a preventative measure through awareness of reported sightings in the project areas, and as a proactive measure through notifying the group real-time when MMOs record sightings. Further, data collected will be shared with the Whale Museum in Friday Harbor, which keeps records of sighting data in the Salish Sea. Any humpback whale sightings and fluke identification photographs will be reported to Cascadia Resea
	State Parks is committed to contributing to the body of knowledge about marine mammal presence in the Salish Sea. Several of the projects will occur in remote areas of the San Juan Islands, providing an opportunity to collect and share data from understudied areas.  
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	Reid and Prevost Harbors 
	Figure
	Old Figure 10. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Reid Harbor (white dot) and Prevost Harbor (brown dot). 
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	Figure
	Old Figure 11. Level A (inset) and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal (inset) and driving and rock drilling at Reid Harbor. Yellow dots indicate harbor seal haulout locations. 
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	Figure
	Old Figure 12. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal and driving and rock drilling at Prevost Harbor. Yellow dots indicate harbor seal haulout locations. 
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	Sucia Pumpout and Fossil Bay 
	Figure
	Old Figure 13. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving for the Sucia Pumpout and at Fossil Bay. 
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	Figure
	Old Figure 14. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal and driving and rock drilling at Fossil Bay and the Sucia Pumpout. Yellow dots indicate harbor seal haulout locations. 
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	Olga 
	Figure
	Old Figure 15. Level A and Level B exposure ZOIs for all hearing groups for impact hammer pile driving at Olga. 
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	Figure
	Old Figure 16. Level A and Level B exposure ZOIs for all hearing groups for vibratory hammer pile removal and driving and rock drilling at Olga. Yellow dots indicate harbor seal haulout locations. 
	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	WA State Parks & Recreation Commission 
	vii 
	 April 29, 2025; rev March 20, 2026 

	Salish Sea Marine Facilities Replacement Program 
	Salish Sea Marine Facilities Replacement Program 
	Grette Associates 

	NOAA Fisheries Incidental Take Authorization Application 
	NOAA Fisheries Incidental Take Authorization Application 


	Bowman Bay and Rosario 
	Figure
	Old Figure17. Level B exposure ZOI for all hearing groups for vibratory hammer pile removal at Rosario and Bowman Bay. No harbor seal haulouts occur here. Note: other monitoring zones are no longer applicable for these projects; no installation will occur.  
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