
The City has preliminarily determined adverse environmental impacts are unlikely and anticipates issuing a Determination of Non-significance
using the optional DNS process (WAC 197-11-355). This may be the only opportunity to comment on the environmental impacts of the proposal,
which may include mitigation whether or not an EIS is prepared.
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4/20/2016Date of Notification:

3/29/2016Application Received:

4/11/2016Application Complete:

To request this information in an alternative format or a reasonable accommodation, please call 253-591-5030 (voice).  TTY or STS users please dial 711 to 
connect to Washington Relay Services.

Charla Kinlow, Associate Planner, 747 Market St, Room 345, (253) 594-7971, ckinlow@cityoftacoma.orgStaff Contact:

A final decision on the proposal will be made following the comment 
period. A summary of the final decision will be sent to those parties 
who receive this notice. A complete copy of the final decision will be 
mailed  to  those  parties  who  request  a  copy  or  to  those  who  have  
commented  on  the  project.  Appeal  provisions  will  be  included  with  
both the summary and the complete copy of the final decision.

Public Meeting:  A  public  meeting  may  be  requested  by  the  area  
neighborhood council, a qualified neighborhood group, or by written 
request  of  the  owners  of  five  or  more  properties  who  receive  this  
notice.

Tacoma Municipal Code and Comprehensive Plan
Documents to Evaluate the Proposal:

Geotech and Habitat Assessments
Studies Requested:City of TacomaApplicant:

801 Dock Street, Parcel 8950002184Location:

LU16-0027Application No:

A Shoreline Substantial Development Permit for the construction of a concrete boardwalk
and supporting pilings to replace the existing timber boardwalk.

Proposal:

Building Permits
Other Required Permits:

TMC 13.10 Shoreline, TMC 13.12 Environmental
Applicable Regulations of the Tacoma Municipal Code:

For  further  information  regarding  the  proposal,  log  onto  the  website  at  http://
tacomapermits.org and select "Message Board". The case file may be viewed in Planning 
and Development Services, 747 Market Street, Room 345.
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 190 W Dayton Street, Suite 201 

Edmonds, Washington 98020 

Fax   425.778.9417 

Tel    425.775.4682 

 

MEMORANDUM 
 

DATE:  May 11, 2015 

 

TO:  Sue O’Neill and Darius Thompson, City of Tacoma, Public Works 

 

FROM:  Jim Starkes 

 

RE:  Mitigation Inventory – Thea Foss Esplanade Replacement Project, Site 10 

  12364-17  

  

 

Introduction 

The City of Tacoma (City) is proposing to replace a pedestrian boardwalk on the North Esplanade portion 

of the Thea Foss Waterway, known as Development Site 10, on the Commencement Bay shoreline in 

Tacoma, Washington. The proposed esplanade replacement project will increase overwater coverage by 

approximately 1,150 square feet over the existing boardwalk. To offset this increase, the City is 

proposing to enhance the intertidal zone with the placement of a sand/gravel habitat mix as well as the 

anchoring of large woody debris (LWD) along the shoreline underlying the new boardwalk. Additional 

details of the proposed project and habitat enhancement features are presented in the Biological 

Evaluation (BE), dated October 28, 2015. Hart Crowser’s recommended determination in the BE was 

that the proposed project may effect, but was not likely to adversely affect ESA-listed fish, bird and 

marine mammal species (Hart Crowser 2014).  

During a recent site visit, NOAA Fisheries stated that proposed habitat enhancements were insufficient 

to warrant the “not likely to adversely affect” determination, which would have allowed the proposed 

project to remain an informal Section 7 Consultation. In response to NOAA Fisheries’ statements, the 

City investigated additional habitat enhancement/restoration alternatives within Commencement Bay. 

After review of several potential on-site and out-of-kind off-site enhancement/restoration 

opportunities, the City proposes to further enhance portions of habitat within the intertidal zone of the 

project area by removing existing large concrete pilecaps and footings.  

 

This memorandum describes recommended conservation measures and mitigation actions proposed by 

the City to offset the proposed small increase in overwater coverage at the Site 10 Esplanade Site.  
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Proposed Mitigation 

Proposed Conservation Measures Associated with the Project 

To offset the 1,150-square-foot increase in overwater coverage at the proposed Site 10 Esplanade 

Replacement, several conservation measures will be incorporated into the design of the project. 

Twenty-one 1.5-foot-by-17-foot grated openings (each having a 60 percent open area) will be situated 

along the entire length of the proposed esplanade, allowing the penetration of light to the intertidal 

zone below (Figure 1). These dimensions reflect the actual area overlying the intertidal zone below, 

taking into account the additional space necessary to house the grating within the esplanade surface. 

 

Figure 1 – Proposed Habitat Enhancements Associated with the Project 

Proposed grating will be situated above an intertidal elevation between about +9 and +10 feet mean 

lower low water (MLLW), providing light transmission to upper and middle portions of the intertidal 

zone where none has occurred over the history of the existing boardwalk. The proposed boardwalk will 

end over the middle intertidal zone (approximately +5.0 feet MLLW), waterward of which will be open 

to natural light. Additional habitat enhancement is proposed for the middle to upper reach of the 

intertidal zone in the form of LWD placement. At an elevation of between +5 feet MLLW and mean 

higher high water (MHHW), 16 pieces of LWD, root wad intact, will be permanently anchored into the 

EXISTING PILECAPS 
PROPOSED FOR 
REMOVAL IN SEPARATE 
MITIGATION ACTION 
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slope (the elevation of LWD will be agreed upon through consultation with the Washington Department 

of Fish and Wildlife [WDFW] and the Washington State Department of Transportation [WSDOT]). LWD 

will be at least 12 inches diameter at breast height (dbh) and 15 feet in length, and anchored along the 

entire length of the esplanade where new construction is proposed (Figure 1). 

 

The middle to lower intertidal zone will also be enhanced by covering existing concrete rubble with a 

habitat mix of gravel and sand (Figure 1). Habitat mix will be laid down at an application rate of 25 tons 

per 1,000 square feet between +5 feet and MLLW. The gradation of substrate materials will be agreed 

upon through consultation with WDFW.  

 

The total intertidal area enhanced with habitat mix and LWD will be approximately 4,400 square feet 

covering the entire 443 feet of the proposed esplanade replacement, which substantially exceeds the 

1,150 square feet of additional overwater coverage. The application of habitat mix and anchoring of 

LWD will be conducted using a backhoe or similar machinery situated on the esplanade.  

 

Additional Agency-required Mitigation  

The City proposes to further augment the above conservation measures to satisfy agency requirements 

by removing seven large existing concrete pile caps and footings located within the middle to upper 

intertidal zone of Site 10, as shown in Photographs 1 and 2.  

 

 
Photograph 1 – Concrete pilecaps proposed for removal 
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Photograph 2 – Concrete pilecaps proposed for removal 

These pilecaps occupy a large portion of the middle to upper intertidal zone with the footings buried 

within the substrate between about +10 feet and +5 feet MLLW (Figure 1). In the original project 

description, these existing pilecaps were to be left in place with the proposed new piles installed 

between them. On average, these pilecaps are approximately 7.5 feet wide at the base, approximately 6 

feet high, and spaced approximately 30 feet apart along the length of the Site 10 esplanade. Removal of 

the upper pilecaps, which support the existing boardwalk, is also proposed. Upon removal, the area of 

the footings will be backfilled with gravel to the existing grade, after which the entire middle to lower 

intertidal zone will be overtopped with habitat mix.  

 

In-kind Mitigation and Increase in Ecological Function 

The existing intertidal zone at Development Site 10 is composed of concrete rubble and pilecaps that 

provide very marginal habitat for the epibenthic resources that form the base of prey for juvenile 

salmonids (Photograph 1). The concrete pilecaps and footings also impede nearshore rearing and 

migrational patterns for juvenile fish. In addition, a substantial shadow contrast exists between the 

middle and upper intertidal zones, which essentially alters fish access or creates barriers to upper 

intertidal habitat (Photograph 1).  
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The proposed enhancements associated with the project as well as the proposed additional mitigation 

represent an in-kind habitat mitigation, which is preferred by permitting agencies. Removal of 7 large 

concrete pilecaps and backfilling/overtopping the area with clean gravel and sand will greatly improve 

the ecological functions of the intertidal zone, improving the prey base and migratory corridor for 

juvenile salmonids. Proposed grating that would extend along the length of the new boardwalk will also 

diminish the contrasting shadow caused by the end of the structure, allowing juvenile salmon access 

during larger portions of the flood tide. At higher tidal elevations, juvenile salmon will also encounter 

large woody debris placed nearly end to end along the length of the replaced section of the esplanade. 

Upon completion, intertidal habitat enhancements will resemble those in Photograph 3, which were 

constructed in 2013 in adjacent Site 9 (after intertidal enhancements; before esplanade construction). 

Photograph 3 – Finished new intertidal zone at Site 9 adjacent to Site 10 (esplanade has yet to  

be constructed) 

Once the esplanade is completed over the intertidal zone, the project site will resemble Photograph 4, 

with the exception that many of the pilecaps and footings will be removed. The inset shows the grated 

openings of the completed esplanade. 
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Photograph 4 – Completed esplanade replacement at Development Site 2, north of the project site 
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MEMORANDUM 
 

DATE:    February 9, 2016 

 

TO:    Darius Thompson, City of Tacoma  

 

FROM:    Jim Starkes 

 

RE:    Mitigation Plan for the Substantial Shoreline Development Permit 

    12364‐16 

   

 

The City of Tacoma (City) is proposing to replace a pedestrian, public access boardwalk in the north 

esplanade portion of the Thea Foss Waterway, Commencement Bay, Tacoma, Washington. The 

proposed boardwalk replacement project is within Development Site 2, Parcel 10. This memorandum 

provides a Mitigation Plan pursuant to the City of Tacoma Municipal Code (TMC) Section 13.10.6.4.2 as a 

requirement for the Substantial Shoreline Development Permit for Parcel 10 of the Thea Foss Esplanade 

Replacement Project.  

Marine Shoreline and Critical Areas Protection Code 
Portions of the Municipal Code applicable to the Parcel 10 Esplanade Replacement are presented below.  

 TMC 13.10.6.4.2 (A) (1) Shoreline use and development shall be carried out in a manner that 

prevents or mitigates adverse impacts so that no net loss of existing ecological functions occur.  

 TMC13.10.6.4.2 (A) (2) (B) (1) Modification of a critical area and/or marine buffer is prohibited 

except when: (a) Modification is necessary to accommodate an approved water dependent or public 

access use. 

 TMC13.10.6.4.2 (C) General Mitigation Requirements. (1) If modification to a marine shoreline, 

wetland, stream, FWHCA, or buffer is unavoidable, all adverse impacts resulting from a 

development proposal or alteration shall be mitigated so as to result in no net loss of shoreline 

and/or critical are functions or processes. (2) Mitigation shall occur in the following prioritized order: 

a. Avoiding the adverse impact altogether by not taking a certain action or parts of an action, or 

moving the action; 
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b. Minimizing adverse impacts by limiting the degree or magnitude of the action and its 

implementation by using appropriate technology and engineering, or by taking affirmative steps 

to avoid or reduce adverse impacts; 

c. Rectifying the adverse impact by repairing, rehabilitating or restoring the affected environment; 

d. Reducing or eliminating the adverse impact over time by preservation and maintenance 

operations during the life of action; and 

e. Compensating for the adverse impact by replacing, enhancing, or providing similar substitute 

resources or environments and monitoring the adverse impact and the mitigation project and 

taking appropriate corrective measures. 

 TMC 13.10.6.4.2 (C) General Mitigation Requirements (3) Type and Location of Mitigation: 

a. Preference shall be given to mitigation projects that are located within the City of Tacoma. Prior 

to mitigating for impacts outside City of Tacoma jurisdiction, applicants must demonstrate that 

the preferences herein cannot be met within City boundaries. 

b. Natural, Shoreline Residential and Urban Conservancy Environments: 

i. Compensatory mitigation for ecological functions shall be either in‐kind and on‐site, or in‐kind 

and within the same reach, subbasin, or drift cell. 

 TMC 13.10.6.4.2 (D) Mitigation Plan (1) A mitigation plan shall be prepared consistent with best 

available science. 

 TMC 13.10.6.4.2 (D) (4) A Compensatory mitigation plan shall be provided for all permanent impacts 

and will conform to the general mitigation requirements listed in TSMP 6.4.2(C) and any specific 

requirements identified in this chapter for the critical area. The plan shall include the following: 

a. Mitigation sequencing. The applicant shall demonstrate that an alternative design could not 

avoid or reduce impacts and shall provide a description of the specific steps taken to minimize 

impacts. 

b. Assessment of impacts including the amount, existing condition and anticipated functional loss. 

Include probable cumulative impacts. 

c. The amount and type of mitigation. Include goals, objectives, and clearly defined and 

measurable performance standards. Include contingency plans that define the specific course of 

action if mitigation fails. 
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d. A description of the existing conditions and anticipated future conditions for the proposed 

mitigation area(s)  

e. A description of the shoreline ecological functions or critical areas functions and values that the 

proposed mitigation area(s) shall provide; 

f. A description and scaled drawings of the activities proposed to reduce risks associated with 

geologic hazards and/or flooding, and/or to mitigate for impacts to shoreline buffers or critical 

area functions and values.  

g. Specifications of the mitigation design and installation including construction techniques, 

equipment, timing, sequence, and best management practices to reduce temporary impacts; 

h. Plan sheets showing the edge of the shoreline marine buffer, critical area and/or critical area 

buffer. The affected area shall be clearly staked, flagged, and/or fenced prior to and during any 

site clearing and construction to ensure protection for the critical area and buffer during 

construction; 

i. A plant schedule including number, spacing, species, size and type, source of plant material, 

watering schedule and measures to protect plants from destruction 

 TMC 13.10.6.4.3 Marine Shorelines (E) Marine Shoreline Mitigation Ratios (1) (a) 1:1 for areas on the 

parcel or on a parcel that abuts the ordinary high watermark within one quarter (1/4) mile along the 

shoreline from where the vegetation removal, placement of impervious surface or other loss of 

habitat occurred. 

The following Mitigation Plan provides for the above regulatory statutes within the City’s Marine 
Shoreline and Critical Areas Protection Code.  
 

Mitigation Plan 
Overview 

The pedestrian esplanade project continues the ongoing replacement of an existing aging wooden 

esplanade with a new concrete esplanade on Thea Foss Waterway. The proposed esplanade will 

eventually run the length of the waterway. This project proposes to replace 443 feet of existing 

esplanade within Development Site 2, Parcel 10 (Sheets 1–7). The proposed new esplanade will be pile‐

supported with approximately 24 piles, most of which will be driven into the upper intertidal zone in the 

dry or above the ordinary high water mark within upland areas.  
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The proposed new esplanade will have an overwater footprint slightly larger than that of the existing 

esplanade. To offset this increase in overwater coverage in the upper intertidal zone, existing concrete 

rubble will be covered with a gravel/sand habitat mix and large woody debris will be anchored to 

enhance ecological functions within the intertidal zone (Sheets 2–4). In addition, grated decking that will 

allow light penetration to the intertidal zone will be incorporated into the design of the new esplanade 

along its entire length (Sheets 3 and 4). 

Project Details 

An existing 18‐foot‐by‐443‐foot wooden esplanade will be replaced with a 20‐foot‐by‐443‐foot concrete 

esplanade within Development Site 2, Parcel 10 (Sheets 1 and 2). Four solid wood gangways that access 

the marina floats will also be removed and replaced with one grated gangway and two access floats 

(Sheets 2 and 3). In total, 4,245 square feet of existing wooden overwater structure extending beyond 

the ordinary high water mark will be removed and replaced with 5,635 square feet of concrete 

overwater structure, for a total increase of 1,390 square feet of area extending beyond the ordinary high 

water mark. Additional open area will also be achieved by placing twenty‐one, 1.5‐foot‐by‐17‐foot 

grated openings into the esplanade. Grated areas will have a minimum of 60 percent light transmission 

for a functional open area of 320 square feet (Sheets 3, 4, and 5). 

The proposed new esplanade will be supported on the shoreward side by twenty‐four 16‐inch‐diameter 

steel piles that will be driven into the upland by an impact hammer. These upland piles will be driven at 

an elevation of +17.5 feet mean lower low water (MLLW; the ordinary high water mark is at +13.2 feet 

MLLW). Twenty‐four 16.5‐inch octagonal concrete piles will also be driven into the upper intertidal zone 

at an elevation of +7.8 feet MLLW to support the waterward end of the proposed esplanade (Sheet 5). 

When possible, concrete piles will be driven with a shore‐mounted impact pile driver at lower tidal 

elevations, such that these piles will be driven in the dry. However, due to daytime tidal elevations 

during the winter, it is expected that some of these piles will have to be driven wet at higher tidal 

elevations.  

Pile installation may require spudding to open a hole in the existing concrete rubble if difficulty in driving 

the pile is experienced. Spudding is the use of a non‐production pile to drive through hard surface 

conditions or obstructions. The spud pile is then extracted and the production pile is placed in the hole 

left by the spud pile and driven to full depth. All spudding, if required, will be conducted in the dry. 

The proposed new esplanade deck will be constructed from 8‐inch, precast hollow‐core planks and a 

cast‐in‐place concrete topping slab system. The new structure will be built in the same location as the 

existing structure and will extend approximately 10 feet waterward of mean higher high water (MHHW) 

and the existing bulkhead line (Sheet 5). Project staging areas will all be located in the upland adjacent 

to the existing boardwalk at elevations above +18 feet MLLW. No heavy equipment will be placed or 

used within existing intertidal habitats. 
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In order to access the existing boardwalk at the southern end of the project area, construction activities 

will require the temporary removal of landscaped trees and shrubs behind the boardwalk over 

approximately 950 square feet (105 feet by 9 feet; Sheet 3). Four mature big leaf maples, one shore 

pine, and several ornamental rhododendron shrubs occupy this area. The area will be replanted with 

indigenous vegetation at the same or greater density relative to existing conditions.  

Proposed Mitigation 

Impact Avoidance and Minimization Measures 

Best Management Practices 

Best management practices (BMP) will be employed to reduce the potential for construction‐related 

impacts on listed species and their habitats. The following BMPs will be incorporated into the design for 

the esplanade replacement project. 

 When possible, intertidal piles will be driven in the dry at low tides to minimize the release of 

waterborne noise.  

 If debris or spill material accidentally enters the waterway, activities will be taken to remove the 

material. All debris or spill material will be properly disposed of at an approved disposal facility. 

 Only concrete piles will be used in the intertidal zone for piling replacement, reducing noise‐related 

impacts. 

Conservation Measures 

Potential adverse effects of this project on important juvenile salmonid resources, including those listed 

under the Endangered Species Act, will be avoided or minimized through the timing of project 

construction. In‐water work will be conducted during approved work windows when juvenile salmonids 

are not likely to be present (July 16 to February 15).  

To offset the 1,390‐square‐foot increase in overwater coverage and 38 square feet of new intertidal 

piles, several conservation measures will be incorporated into the design of the project. Twenty‐one 1.5‐

foot‐by‐17‐foot grated openings will be situated along the entire length of the proposed esplanade, 

allowing the penetration of light to the intertidal zone below (Sheets 3, 4, and 5). These measurements 

are the actual area open to the intertidal zone below, taking into account the additional space necessary 

to house the grating within the esplanade surface. 

The intertidal zone will also be enhanced by covering existing concrete rubble with a habitat mix of 

gravel and sand (Sheets 3, 4, 5, and 7). Habitat mix will be laid down at an application rate of 25 tons per 

1,000 square feet between +5 feet and MLLW. The gradation of substrate materials will be agreed upon 
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through consultation with the Washington Department of Fish and Wildlife (WDFW). At an elevation of 

between +5 feet MLLW and MHHW, 16 pieces of large woody debris (LWD), root wad intact, will be 

permanently anchored into the slope (the elevation of LWD will be agreed upon through consultation 

with WDFW and WSDOT; Sheets 3, 4, 5, and 7). LWD will be at least 12 inches diameter at breast height 

(dbh), 15 feet long, and anchored along the entire length of the esplanade to be constructed during this 

project. The total intertidal area enhanced with habitat mix and LWD will be approximately 4,300 square 

feet covering the entire 443 feet of the proposed esplanade replacement, substantially exceeding the 

1,390 square feet of additional overwater coverage and 38 square feet of new intertidal piles. The 

application of habitat mix and anchoring of LWD will be conducted using a backhoe or similar machinery 

situated on the esplanade. 

Compensatory Mitigation 

The City proposes compensatory mitigation to further augment the above conservation measures to 

satisfy agency requirements by removing seven large existing concrete pilecaps and footings located 

within the middle to upper intertidal zone of Site 10, as shown in Photograph 1.  

 
Photograph 1 – Several of the concrete pilecaps proposed for removal 

These pilecaps occupy a large portion of the middle to upper intertidal zone with the footings buried 

within the substrate between about +10 feet and +5 feet MLLW (Figure 1). In the original project 

description, these existing pilecaps were to be left in place with the proposed new piles installed 

between them. On average, the footings are approximately 7.5 feet wide and 6 feet high; in total, the 
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seven pilecaps occupy approximately 400 square feet. This will more than offset the 38 square feet of 

new concrete piles proposed for the intertidal zone. The pilecaps are spaced approximately 30 feet 

apart along the length of the Parcel 10 Esplanade. Upon removal, the area of the footings will be 

backfilled with gravel to the existing grade, after which the entire middle to lower intertidal zone will be 

overtopped with habitat mix.  

In‐kind Mitigation and Increase in Ecological Function 

The existing intertidal zone at Parcel 10 is composed of concrete rubble and pilecaps that provide very 

marginal habitat for the epibenthic resources that form the base of prey for juvenile salmonids 

(Photograph 1). The concrete pilecaps and footings also impede nearshore rearing and migrational 

patterns for juvenile fish. In addition, a substantial contrasting shadow exists between the middle and 

upper intertidal zones, which essentially alters fish access or creates barriers to upper intertidal habitat 

(Photograph 1).  

The proposed enhancements associated with the project as well as the proposed additional mitigation 

represents an in‐kind habitat mitigation, which is preferred by permitting agencies. Removal of seven 

large concrete pilecaps and backfilling/overtopping the area with clean gravel and sand will greatly 

improve the ecological functions of the intertidal zone, improving the prey base and migratory corridor 

for juvenile salmonids. Proposed grating that would extend along the length of the new boardwalk will 

also diminish the contrasting shadow caused by the end of the structure, allowing juvenile salmon 

access during larger portions of the flood tide. At higher tidal elevations, juvenile salmon will also 

encounter large woody debris placed nearly end to end along the length of the replaced section of the 

esplanade. This will provide increases in habitat complexity for both rearing and feeding fish. 

Upon completion, intertidal habitat enhancements will resemble those in Photograph 2, which were 

constructed in 2013 in adjacent Site 9 (after intertidal enhancements; before esplanade construction). 
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Photograph 2 – Finished new intertidal zone at Site 9, adjacent to Site 10  

Once the esplanade is completed over the intertidal zone, the project site will resemble Photograph 3, 

with the exception that many of the pilecaps and footings will be removed. The inset shows the grated 

openings of the completed esplanade. 
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Photograph 3 – Completed esplanade replacement at Development Site 2, north of the project site 

Mitigation Analysis 

The Esplanade Replacement at Parcel 10 provides an approved water dependent and public access 

function; therefore, modifications of regulatory marine buffer requirements, if properly mitigated, are 

allowed under TMC 13.10.6.4.2. Table 1 presents a total mitigation balance of altered habitat by over 

water coverage and additional piles below OHW and habitat enhancements within the intertidal zone. 
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Table 1 – Mitigation Balance 

  Construction (Square feet) 

Project Component  Existing Esplanade  Proposed Esplanade  Difference

Structure Below OHW  4,245  
(structure to be removed 

below OHW) 

5,635 
(total new overwater 
structure below OHW) 

1,390 

Pile Supported Footings  1,280  1,318*  38* 

Total Increase in 
Overwater/Inwater Structures 

    1,428 

  Conservation Measures/Mitigation (Square feet) 

Esplanade Grating  0  320**  320** 

Large Woody Debris  0  304  304 

Substrate Placement  0  4,300  4,300 

Pile Supported Footing   1,280  880***  400*** 

Total Habitat Enhancement      5,324 

Total Mitigation Ratio      +3.7:1 

* Increased area from 24 additional intertidal piles driven beneath the new Esplanade (38 sf) 
** Functional opening at 60 percent light transmission 
*** Proposed removal of 7 pile footings 
 
The project and associated conservation measures and mitigation actions meet the requirements of 
TMC 13.10.6.4.2 as outline below. 
 

 Proposed mitigation more than offsets the small increase in overwater coverage such that no net 

loss of ecological functions occur in the marine nearshore pursuant to TMC 13.10.6.4.2 (A) (1). 

 The mitigation sequencing process has been undertaken, choosing a design that avoids and 

minimizes potential impacts to the marine nearshore. The proposed new esplanade replaces the 

existing aging structure within the same footprint with a total increase of 1,390 sf over the 443 

linear feet of boardwalk. Although there will be a small increase in overwater area, light penetration 

within the intertidal zone will be improved by the addition of light penetrating surfaces (LPS; open 

grated structures) allowing light transmission where none presently occurs with the existing 

structure. 

 Ecological functions will be improved within all areas of the intertidal zone beneath and adjacent to 

the new structure: the upper intertidal will be improved by additional light transmission from LPS 

and anchoring of large woody debris; the middle intertidal will be improved by the removal of large 

existing pile caps; and the lower intertidal will be improved by the application of habitat mix.  

 Habitat improvements in the form of pile cap removal, substrate improvements, and large woody 

debris placement occupy over 5,000 sf of intertidal area, offsetting the 1,428 sf of increase in 
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overwater structure and intertidal piles at a ratio of approximately 3.7:1, which is well in excess of 

the required 1:1 mitigation ratio, pursuant to TMC 13.10.6.4.3 (E) (1) (a). 

 Removal of the existing small riparian strip of trees and landscaping will be temporary, necessary to 

access the construction area; after Esplanade construction the area will be replanted with 

indigenous riparian vegetation. 

 All compensatory mitigation will be in‐kind and on‐site pursuant to TMC 13.10.6.4.2 (C) (3) (i). 

 

Attachments: 

Sheet 1 Existing Overwater Structures, Existing Sites Overview 
Sheet 2 Existing Structures to be Removed, Existing Site 2 – Parcel 10 
Sheet 3 Proposed Overwater Structures, Existing Site 2 – Parcel 10, South 
Sheet 4 Proposed Overwater Structures, Existing Site 2 – Parcel 10, Middle 
Sheet 5 Proposed Overwater Structures, Existing Site 2 – Parcel 10, North 
Sheet 6 Cross Section – Existing Condition 
Sheet 7 Cross Section – Pedestrian Esplanade   

 
R:\NOTEBOOKS\1236416_Thea Foss Mitigation Plan\Deliverables\Memos\Mitigation Plan Memo 20160209\Shoreline Permit Mitigation Plan 
Memo_20160111.docx 
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Biological Evaluation 

Thea Foss Waterway Esplanade Replacement 

Parcel 10 

Tacoma, Washington 

 

1.0  INTRODUCTION 

The City of Tacoma is proposing to replace a boardwalk in the north esplanade portion of the Thea 

Foss Waterway, Commencement Bay, Tacoma, Washington. The proposed boardwalk replacement 

project is called Development Site 2, Parcel 10. A Section 10 permit from the US Army Corps of 

Engineers (USACE) was issued initially in 2007, but subsequently expired before the project was 

undertaken. This biological evaluation (BE) reinitiates the federal permitting process and describes 

slight modifications to the project design. 

This project has the potential to affect anadromous salmonids and other species that are federally 

protected. The City of Tacoma has therefore prepared this BE to aid in assessing the potential effects 

of this project on fish and wildlife species listed, or proposed for listing, as threatened or endangered 

under the Endangered Species Act (ESA).  

Section 7 of the ESA requires that any action by a federal agency is “not likely to jeopardize the 

continued existence of any [listed] species or result in the destruction or adverse modification of 

habitat of such species...”  Issuance of a Section 10 permit for the proposed boardwalk replacement 

project within the Thea Foss Waterway qualifies as such an action. Under ESA Section 7(c), the lead 

federal agency, in this case, the Federal Highways Administration (FHA) must prepare a BE of the 

potential influence of the action on listed species and their critical habitat. FHA has designated the 

Washington State Department of Transportation (WSDOT) to manage the Section 7 Consultation 

process within the state. Depending on the conclusion of the BE, USACE may be required to confer 

formally with National Oceanic and Atmospheric Administration (NOAA) Fisheries or US Fish and 

Wildlife Service (USFWS) regarding the project.  

Because this work will occur in nearshore waters of Commencement Bay, the proposed project has the 

potential to impact 15 aquatic-dependent species listed as threatened or endangered under the ESA 

or their critical habitat. The ESA status of each of these species is presented in Table 1.  
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Table 1 – ESA-Listed Species Documented in Puget Sound 

Species 
Listing 
Status 

ESA 
Agency 

Date of Listing 
Critical Habitat in 

Puget Sound 

Puget Sound Chinook 
salmon (Oncorhynchus 
tshawytscha) 

Threatened NOAA May 24, 1999 Yes, designated 
September 2, 2005 

Coastal-Puget Sound Bull 
Trout (Salvelinus 
confluentus) 

Threatened USFWS December 1, 1999 Yes, designated 
September 26, 2005 

Puget Sound Steelhead 
Trout (O. mykiss) 

Threatened NOAA May 7, 2007 Proposed on January 
14, 2013 

 
Georgia Basin Bocaccio 
(Sebastes paucispinis) 

Endangered NOAA April 28, 2010 Proposed on August 
16, 2013 

Georgia Basin Yelloweye 
Rockfish (S. ruberrimus) 

Threatened NOAA April 28, 2010 Proposed on August 
16, 2013 

Georgia Basin Canary 
Rockfish (S. pinniger) 

Threatened NOAA April 28, 2010 Proposed on August 
16, 2013 

Green Sturgeon (Acipenser 
medirostris) 

Threatened NOAA April 7, 2006 No 

Eulachon (Thaleichthys 
pacificus) 

Threatened NOAA March 17, 2010 No 

Marbled Murrelet 
(Brachyramphus 
marmoratus) 

Threatened USFWS October 1 1992 No 
 

Steller Sea Lion 
(Eumetopias jubatus), 

Threatened NOAA April 5, 1990 No 
 

Humpback Whale 
(Megaptera novaeangliae) 

Threatened NOAA June 2, 1970 No 
 

Leatherback Turtle 
(Dermochelys coriacea) 

Threatened NOAA June 2, 1970 No 
 

Loggerhead Sea Turtle 
(Caretta caretta) 

Threatened NOAA June 2, 1970 No 
 

Green Sea Turtle (Chelonia 
mydas) 

Threatened NOAA June 2, 1970 No 
 

Olive Ridley Sea Turtle 
(Lepidochelys olivacea) 

Threatened NOAA June 2, 1970 No 
 

 

On November 4, 2013, NOAA Fisheries released the final rule delisting the Eastern Distinct Population 

Segment (DPS) of the Steller sea lion. Steller sea lion populations in Puget Sound and Washington State 

are a part of this DPS; thus this species will not be evaluated in this biological evaluation. 

In addition, the USFWS has provided a list of the federally listed species that occur in Pierce County. 

Additional animal species on this list include the Canada lynx (Lynx canadensis), gray wolf (Canis lupus), 

grizzly bear (Ursus arctos horribilis), and northern spotted owl (Strix occidentalis caurina; Appendix A). 

If these species are present in Pierce County, they would inhabit areas along the Cascade foothills and 
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mountains (gray wolf, grizzly bear, and Canada lynx) or large tracts of undisturbed old growth forest 

(northern spotted owl). None of these habitats are present in the highly urbanized waterfront of the 

City of Tacoma. The proposed project will have no effect on these species and no further mention of 

them will made in this BE.  

USFWS has also provided a list of three plant species that are federally protected under ESA. These 

species are marsh sandwort (Arenaria paludicola), golden paintbrush (Castilleja levisecta), and water 

howellia (Howellia aquatilis). Marsh sandwort occupies areas of undisturbed saltmarsh and water 

howellia occupies areas of undisturbed freshwater wetland habitats. Golden paintbrush occupies 

areas of undisturbed upland and bluff habitats. None of these habitats are present in the highly 

urbanized waterfront of the City of Tacoma. The proposed project will have no effect on these species 

and no further mention of them will made in this BE.  

2.0 PROJECT DESCRIPTION 

2.1 Project and Action Areas 

The project area, where the work will be performed, is located in Pierce County, City of Tacoma, 

Washington, along the Thea Foss Waterway of Commencement Bay. The project area is located in 

Township 20N, Range 3E, Section 4, in Thea Foss Waterway (Figure 1).  

The action area, where direct or indirect effects of the proposed action may occur, is defined as the 

160 decibel (dB) root mean square (RMS) isopleth of waterborne noise, which is the threshold for 

behavioral effects to cetaceans and pinnipeds. Based on previous construction experiences at the 

esplanade, concrete pile installation within the intertidal zone will average 3 piles per day with 1,000 

strikes per pile (3,000 strikes per day). Steel pile installation within upland areas will average 4 piles 

per day with 800 strikes per pile (3,200 strikes per day). Waterborne sound data for the use of 

concrete piles is somewhat limited, but several studies were conducted in San Francisco Bay using 24-

inch-diameter concrete piles at the Port of Oakland, Berths 22 and 32. Peak unattenuated sound at 10 

meters (m) from the pile ranged from 184–192 dB Peak, 173–181 dB RMS, and 163–174 sound 

exposure level (SEL; ICF Jones & Stokes and Illingworth and Rodkin, Inc. 2009, Section I.5).  

The practical spreading loss model developed by NOAA Fisheries and a pile driving production rate of 

3,000 strikes per day of 16.5-inch-diameter concrete piles was used to calculate the threshold for 

potential effects to marine animals. Using these variables and the waterborne sound data from the 

Port of Oakland, the 160 dB isopleth for potential behavioral effects encompasses an area of 

approximately 824 feet around the project area, as shown in Figure 1. This estimate is considered to 

be conservative since the actual piles proposed for use at the esplanade (16.5-inch) are substantially 

smaller than those used at the Port of Oakland (24-inch). 
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Figure 1 – Site vicinity map. 

2.2 Project Description 

2.2.1 Overview 

The pedestrian esplanade project continues the ongoing replacement of an existing wooden 

esplanade with a new concrete esplanade on Thea Foss Waterway. The proposed esplanade will 
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eventually run the length of the waterway. This project proposes to replace 443 feet of existing 

esplanade within Development Site 2, Parcel 11 (Sheets 1–5). The proposed new esplanade will be pile 

supported with approximately 24 piles, most of which will be driven into the upper intertidal zone in 

the dry or above the ordinary high water mark within upland areas. Only piles that extend into the 

lower intertidal zone would be driven wet.  

The proposed new esplanade will have an overwater footprint slightly larger than the existing 

esplanade. To offset this increase in overwater coverage in the upper intertidal zone, existing concrete 

rubble will be covered with a gravel/sand habitat mix and logs will be anchored to enhance ecological 

functions within the intertidal zone (Sheets 2–4). In addition, grated decking that will allow light 

penetration to the intertidal zone will be incorporated into the design of the new dock along its entire 

length (Sheets 3 and 4). 

2.2.2 Project Details 

An existing 18-foot-by-443-foot wooden esplanade will be replaced with a 20-foot-by-443-foot 

concrete esplanade within Development Site 2, Parcel 11 (Sheets 1–5). Four solid wood gangways that 

access the marina floats will also be removed and replaced with one grated gangway and two access 

floats (Sheets 2 and 3). Overwater calculations are presented in Sheet 1. In total, 3,080 square feet of 

existing wooden overwater structure will be removed and replaced with 4,230 square feet of concrete 

overwater structure, for a total increase of 1,150 square feet. This includes proposed grating designed 

into the esplanade (twenty-one 1.5-foot-by-17-foot grated openings; 60 percent open areas), and 

gangway (5 feet by 60 feet) that will result in a functional decrease of 320 square feet (Sheet 1). 

The proposed new esplanade will be supported on the shoreward side by twenty-four 16-inch-

diameter steel piles that will be driven into the upland by an impact hammer. These upland piles will 

be driven at an elevation of +17.5 feet mean lower low water (MLLW; the ordinary high water mark is 

at +13.2 feet MLLW). Twenty-four 16.5-inch octagonal concrete piles will also be driven into the upper 

intertidal zone at an elevation of +7.8 feet MLLW to support the waterward end of the proposed 

esplanade (Sheet 5). When possible, concrete piles will be driven with a shore-mounted impact pile 

driver at lower tidal elevations, such that these piles will be driven in the dry. However, due to daytime 

tidal elevations during the winter, it is expected that some of these piles will have to be driven wet at 

higher tidal elevations. Existing concrete pile caps will remain in place.  

Pile installation may require spudding to open a hole in the existing concrete rubble if difficulty in 

driving the pile is experienced. Spudding is the use of a non-production pile to drive through hard 

surface conditions or obstructions. The spud pile is then extracted and the production pile is placed in 

the hole left by the spud pile and driven to full depth. All spudding, if required, will be conducted in the 

dry. 

The proposed new esplanade deck will be constructed from 8-inch, precast hollow-core planks and a 

cast-in-place concrete topping slab system. The new structure will be built in the same location as the 

existing structure and will extend approximately 10 feet waterward of mean higher high water 

(MHHW) and the existing bulkhead line (Sheet 5). Project staging areas will all be located in the upland 
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adjacent to the existing boardwalk at elevations above +18 feet MLLW. No heavy equipment will be 

placed or used within existing intertidal habitats. 

2.2.3 Project Schedule 

The construction schedule for in-water work at the esplanade is proposed for July 16 through February 

15, 2015.  

2.2.4 Impact Avoidance and Minimization Measures 

2.2.4.1 Best Management Practices 

Best management practices (BMP) will be employed to reduce the potential for construction-related 

impacts on listed species and their habitats. The following will be incorporated into the design for the 

esplanade replacement project: 

 When possible, intertidal piles will be driven in the dry at low tides to minimize the release of 

waterborne noise.  

 If debris or spill material accidentally enters the waterway, activities will be taken to remove the 

material. All debris or spill material will be properly disposed of at an approved disposal facility. 

 Only concrete piles will be used in the intertidal zone for piling replacement, reducing noise-

related impacts. 

2.2.4.2 Conservation Measures 

Potential adverse effects of this project on listed species will be avoided or minimized through the 

timing of project construction. In-water work will be conducted during approved work windows when 

juvenile salmonids are not likely to be present (July 16 to February 15).  

To offset the 1,150-square-foot increase in overwater coverage, several conservation measures will be 

incorporated into the design of the project. Twenty-one 1.5-foot-by-17-foot grated openings will be 

situated along the entire length of the proposed esplanade, allowing the penetration of light to the 

intertidal zone below (Sheet 5). These measurements are the actual area open to the intertidal zone 

below, taking into account the additional space necessary to house the grating within the esplanade 

surface. 

The intertidal zone will also be enhanced by covering existing concrete rubble with a habitat mix of 

gravel and sand (Sheet 5). Habitat mix will be laid down at an application rate of 25 tons per 1,000 

square feet between +5 feet and MLLW. The gradation of substrate materials will be agreed upon 

through consultation with the Washington Department of Fish and Wildlife (WDFW). At an elevation 

of between +5 feet MLLW and MHHW, 16 pieces of large woody debris (LWD), root wad intact, will be 

permanently anchored into the slope (the elevation of LWD will be agreed upon through consultation 

with WDFW and WSDOT). LWD will be at least 12 inches diameter at breast height (dbh) and 15 feet in 

length, and anchored along the entire length of the esplanade to be constructed during this project 

(Sheets 3 and 5). The total intertidal area enhanced with habitat mix and LWD will be approximately 
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4,400 square feet covering the entire 443 feet of the proposed esplanade replacement, substantially 

exceeding the 1,150 square feet of additional overwater coverage. The application of habitat mix and 

anchoring of LWD will be conducted using a backhoe or similar machinery situated on the esplanade. 

No other specific habitat mitigation is proposed as part of this project, because the net effect of the 

project will be to maintain or improve conditions in the project area.  

3.0 DESCRIPTION OF THE SPECIES AND HABITAT 

3.1 Species Information 

This BE addresses Chinook salmon, steelhead trout, bull trout, bocaccio, canary rockfish, yelloweye 

rockfish, green sturgeon, eulachon, southern resident orca, marbled murrelet, Steller sea lion, 

humpback whale, and four species of sea turtle, which have been listed as threatened or endangered 

under ESA. Humpback whale and the sea turtles have been documented in Puget Sound on very rare 

occasions and are not likely to be found in the project and action areas.  

3.1.1 Chinook Salmon 

Similar to other Pacific salmon, Chinook reproduce in fresh water, but most of their growth occurs in 

marine waters. Chinook juveniles rear in the Puyallup River or its tributaries for periods of a few weeks 

to more than a year before migrating downstream to Commencement Bay (Figure 2).  

Chinook juveniles from other systems in the South Sound may also find their way into Commencement 

Bay and Thea Foss Waterway en route out of the sound. 

In watersheds with an unaltered estuary (and historically in the Puyallup estuary), Chinook smolts 

spend a prolonged period (several days to several weeks) during their spring outmigration feeding in 

saltmarshes and distributary channels as they transition gradually into more marine waters (Simenstad 

et al. 1982). Chinook fry and subyearlings in saltmarsh and other shallow habitat predominantly prey 

on emergent insects and epibenthic crustaceans such as gammarid amphipods, mysids, and 

cumaceans. As Chinook mature and move to neritic habitat, they feed on small nekton (decapod 

larvae, larval and juvenile fish, and euphausiids) and neustonic drift insects (Simenstad et al. 1982; see 

also detailed life history review by Healey 1991). Adult Chinook returning to the Puyallup River may 

briefly enter Thea Foss Waterway, but no documentation is available of adult salmon presence in the 

waterway. 
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Figure 2 – Puyallup River salmonid life history stages. 

Two races, or runs, of Chinook salmon, a spring/summer run and a fall run, are found in the Puyallup 

River system. Spring Chinook historically spawned primarily in upper tributaries of the White River and 

perhaps the mainstem of the Puyallup and Carbon Rivers (Williams et al. 1975). Rearing occurs in the 

spawning areas and in lower mainstem reaches; most outmigrate as subyearlings (Muckleshoot Indian 

Tribe, et al. 1996) and may rear for a time in Commencement Bay. Historical spring Chinook runs 

(pre-1950) averaged nearly 3,000 fish, but recent runs have been much reduced, supported primarily 

by artificial production (WDFW and WWTIT 1994). Fall Chinook spawn throughout larger streams in 

the Puyallup system, including the mainstem of the Puyallup, the lower White and Carbon Rivers, and 

Kapowsin, South Prairie, and Voight Creeks. Historical average run size of fall Chinook has been 3,000 

to 4,000 fish (Williams et al. 1975). In contrast, according to the Salmonscape GIS database managed 

by WDFW, the total Puyallup system natural Chinook escapement (both runs) has averaged 1,618 fish 

over the 2000–2010 period (Table 2; http://wdfw.wa.gov/mapping/ salmonscape/index.html). 
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Table 2 – Puyallup River Basin Escapement Estimates for Naturally Reproducing 

ESA-Listed Salmonids 

Year 
Puyallup R. 
Fall Chinook 

White R. 
Spring 

Chinook 

Puyallup 
R. Winter 
Steelhead 

White R. 
Steelhead 

Carbon R. 
Steelhead 

White R. 
Bull Trout 

1978 407 98         
1979 2,405 57         
1980 2,109 57   263      
1981 111 177   234      
1982 925 17   263      
1983 666 21 239 239  1,653    
1984 1,073 6 292 794  927    
1985 703 20 276 855  1,156    
1986 148 6 626 621  2,254    
1987 925 117 344 561  1,259  17 
1988 1,295 127 494 1,390  1,140  8 
1989 2,442 111 610 1,123  1,320  14 
1990 3,515 275 285 545  957  19 
1991 1,702 195 235 593  895  39 
1992 3,034 406 175 837  1,105  38 
1993 1,961 401 140 420  882  24 
1994 2,479 385 190 349  934  46 
1995 2,590 605 289 313  1,220  15 
1996 1,924 619 172 364  656  15 
1997 1,258 402 290 314  702  16 
1998 3,071 249 115 322  648  44 
1999 1,988 455 174 252  902  24 
2000 1,193 1,516 155 382  496  48 
2001 1,915 2,002 119 420  358  39 
2002 1,807 496 78 519  248  41 
2003 1,547 1,173 52 162  235  49 
2004 1,843 1,247 91 184  410  45 
2005 1,064 1,312 64 153  98  34 
2006 2,232 1,443 139 163  323  38 
2007 2,932 2,832 91 303  418  44 
2008 2,725 1,329 133 207  367  14 
2009 1,526 868 51 205  190  90 
2010 1,563 1,024 74 629  398  84 

Source:  WDFW Salmonscape GIS database    

3.1.2 Bull Trout 

Bull trout have a variety of life history types, one of which is anadromous, involving seasonal 

migrations to marine areas after the juvenile stage. The species spawn in the fall in streams containing 

clean gravel and cobble substrate and gentle slopes, with cold, unpolluted water. Bull trout require 

long incubation periods (4 to 5 months) compared with other salmon and trout. Fry hatch in late 

winter or early spring and remain in the gravel for up to 3 weeks before emerging (Figure 2; USFWS 

1998). Newly emergent fry rear near their spawning areas, while growing juveniles adopt a variety of 
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life strategies. A portion of the population remains in headwater areas, adopting a resident life history. 

The remaining juveniles may move downstream looking for foraging opportunities, and depending on 

the rearing habitats that they select, are considered fluvial (found in rivers), adfluvial (found in lakes), 

or anadromous (Kraemer 1999). 

Very little is known about the anadromous form of bull trout. Limited data and anecdotal information 

from larger stocks, such as those found in the Snohomish and Skagit Basins, indicate that bull trout 

have annual migrations to marine areas beginning in late winter and continuing into spring and 

mid-summer. It is believed that larger subadult and adult bull trout migrate to marine areas occupying 

shallow nearshore habitats. (Adults are reproductively mature and subadults are immature fish that 

have migrated to saltwater.)  Anecdotal information in central Puget Sound suggests that bull trout 

aggregations can be associated with surf smelt spawning beaches, presumably to feed on this forage 

fish species. Most bull trout move back to fresh water by late summer. Mature adults move back to 

rivers on their spawning migrations by mid-July, while subadults may remain in marine areas as late as 

September before migrating back to fresh water, where they overwinter. A few fish have been 

observed in tidal areas as late as December and January (Goetz et al. 2004).  

Small bull trout eat terrestrial and aquatic insects. Large bull trout are primarily fish predators, eating 

whitefish, sculpins, and other trout (USFWS 1998). Bull trout are more sensitive to changes in 

temperature, poor water quality, and low-flow conditions in fresh water than many other salmon 

because of their life history requirements (USFWS 1998). Very little is known about bull trout 

movements in estuarine waters of Puget Sound (King County DNR and R2 Resource Consultants 2000). 

The bull trout population in the Puyallup River has been separated into three stocks:  the Puyallup 

River, White River, and Carbon River stocks, though data are only available for the White River stock 

(Table 2). Although there are no genetic data available to determine whether these stocks are distinct, 

WDFW considers them distinct stocks due to the probable geographic isolation of their spawning 

populations (WDFW 1997). Timing of spawning and specific spawning locations are unknown for these 

three stocks. Information to determine the status of the three stocks is insufficient, but the three 

stocks are native and maintained by wild reproduction (WDFW 1997). Historical accounts indicate 

anadromous bull trout entered the three drainages in “vast numbers” in the mid-1800s (Suckley and 

Cooper 1860). According to the Salmonscape GIS database managed by WDFW, average counts 

collected from a fish trap on the upper White River have averaged less than 50 fish per year from 2000 

to 2010 (Table 2; see also:  http://wdfw.wa.gov/mapping/salmonscape/index.html). 

3.1.3 Steelhead Trout 

Steelhead is the name commonly applied to the anadromous form of rainbow trout. This species 

exhibits perhaps the most complex suite of life-history traits of any of the Pacific salmon. Steelhead 

can be anadromous or freshwater residents, and in some circumstances yield offspring of the opposite 

life-history form. The anadromous form can spend up to 7 years in fresh water prior to smoltification, 

although 2 years is most common, and then spend up to 4 years in salt water prior to first spawning. 

Unlike the Pacific salmon species, steelhead are iteroparous (individuals can spawn more than once). 

Within the Puget Sound basins, steelhead can be divided into two basic reproductive ecotypes, based 
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on the state of sexual maturity at the time of river entry. The summer-run steelhead is a stream 

maturing fish that enters fresh water in a sexually immature condition between May and October, and 

requires several months to mature and spawn. The winter-run steelhead is an ocean maturing fish that 

enters freshwater between November and April with well-developed gonads and spawns shortly after 

entrance (Figure 2). In basins with both summer and winter steelhead runs, the summer run generally 

occurs where habitat is not fully utilized by the winter run, or where an ephemeral hydrologic barrier 

separates them such as a seasonal velocity barrier or at a waterfall. Summer-run steelhead usually 

spawn farther upstream than winter run (Behnke 1992). 

Wild juvenile steelhead typically spend at least two full years in freshwater before outmigrating during 

the spring. Because of the larger size at outmigration, steelhead do not typically spend a large amount 

of time in estuaries and the marine nearshore, rather tend to quickly outmigrate to open water 

(WDFW and WWTIT 1994). The steelhead population in the Puyallup River basin has been separated 

into three stocks: the Puyallup River, White River, and Carbon River stocks (Table 2). All are native 

stocks sustained by wild production. According to the Salmonscape GIS database managed by WDFW, 

all three stocks are considered depressed based on long-term declining escapements 

(http://wdfw.wa.gov/mapping/salmonscape/index.html).  

3.1.4 Rockfish 

On April 28, 2010, NOAA Fisheries announced the listing of three species of Georgia Basin rockfish 

under ESA. Bocaccio is listed as “endangered,” and canary rockfish and yelloweye rockfish are listed as 

“threatened.”  All three species in the Georgia Basin, which includes both Puget Sound and the Strait 

of Georgia are considered a distinct population segment. All three are also listed as species with 

designated Essential Fish Habitat (EFH) in Puget Sound. 

Information and data on the distribution of the three species is based principally on recreational and 

some commercial harvest; much of which was collected in the 1960s and 1970s when the species 

were more common. Bocaccio once made up 8 to 9 percent of recreational catch in the late-1970s, 

with the majority of fish caught in the areas around Point Defiance and the Tacoma Narrows in south 

Puget Sound. Bocaccio have always been rare in north Puget Sound. The species is often pelagic so 

does not have a high affinity for hard or complex bottom structures. The distribution of yelloweye 

rockfish frequently coincides with areas of high relief and complex rocky habitats. The species is more 

commonly observed in north Puget Sound and the Strait of Georgia, likely due to the larger amount of 

rocky habitat present in northern portions of the Georgia Basin. The species is much less common in 

south Puget Sound. Commercial fisheries data collected in the early 1960s show that canary rockfish 

were once considered fairly common in the greater Puget Sound area (Palsson, et al. 2009) 

All three rockfish species are long-lived, with documented life spans ranging from 54 to 118 years. 

Reproductive maturity occurs relatively late, after 5 years or more before first spawning. Rockfish 

produce substantial numbers of eggs, ranging from 20,000 to 2.7 million per female. The three species, 

like most rockfish, give birth to live larval young that reside in surface waters before settling to the 

bottom. Pelagic larval stages last from 116 to 155 days. Live births occur over an extended period, but 

generally occur from January through mid-summer, peaking in the spring. Juvenile and subadult 
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rockfishes are often more common than adults in shallow water and are associated with rocky reefs, 

kelp canopies, and artificial structures such as piers, although this has not necessarily been 

documented with the three proposed species. Adults generally move into deeper water as they 

increase in size and age (Palsson et al. 2009; Drake et al. 2010). 

3.1.5 Green Sturgeon 

Green sturgeon are principally found in the Columbia River basin within the state of Washington, 

spawning within the river and spending the majority of their life cycles within shallow coastal areas of 

Washington, Oregon, and California. Tagging studies indicate a substantial use of estuaries along the 

Washington and Oregon coasts, with some use of the Strait of Juan de Fuca. The species has been 

occasionally documented in Puget Sound (Moyle et al. 1992). 

Green sturgeon are anadromous, thought to spawn every 3 to 5 years in large coastal streams such as 

the Columbia River (Tracy 1990). Their spawning period is from March to July, with a peak from mid-

April to mid-June (Moyle et al. 1992). Sturgeon disperse widely in the ocean after their out-migration 

from freshwater spending the great majority of the time in the ocean, but large concentrations of 

immature fish use the Columbia River estuary, Willapa Bay, and Grays Harbor (Moyle et al. 1992). Very 

little information on the use of Puget Sound is available and no such aggregations have been reported. 

3.1.6 Eulachon 

Eulachon are anadromous, spawning in freshwater and spending their juvenile and adult lives in 

marine waters. Eulachon are an ecologically important forage fish species, providing a food source for 

a wide variety of organisms such as birds, marine mammals, and fish, in both marine and freshwater 

ecosystems (WDFW 2001).  

Although eulachon range from northern California to western Alaska, the southern DPS of eulachon 

consists of populations spawning in rivers south of the Nass River in British Columbia, Canada, to, and 

including, the Mad River in California. The major production areas include the Columbia and Fraser 

rivers, and may have historically included the Klamath River. The species is not known to spawn in 

Puget Sound streams and has been found infrequently in the Sound. The Fraser River is a key 

production area for eulachon that inhabit Puget Sound (WDFW 2001).  

The primary factor responsible for the decline of the southern DPS is climate change and its effects on 

ocean conditions and freshwater hydrology and other environmental factors. Directed commercial 

fishing for eulachon is identified as a low to moderate threat, whereas bycatch in other commercial 

fisheries (e.g., shrimp) is thought to be a moderate threat to the species. Dams and water diversions 

are also considered moderate threats (WDFW 2001). 

3.1.7 Southern Resident Orca 

Two sub-populations of orca are found in Puget Sound: “residents” and “transients.”  These two 

groups of orcas have different behavior and movement patterns, but both can be found seasonally in 

Puget Sound. Transient orcas travel in smaller groups (called “pods”) and hunt other marine mammals 

for food. Southern resident orcas spend more time in Puget Sound, travel in larger pods and eat 
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mostly fish (Krahn, et al. 2004). The Puget Sound southern residents consists of three social groups, 

identified as the J, K, and L pods, and are most often seen in Puget Sound from late spring to fall (Wiles 

2004).  

The population of southern resident orcas has gone through several periods of growth and decline 

since 1974. Between 1974 and 1980, total whale numbers expanded by 19 percent from 70 to 83 

animals. This was followed by four consecutive years of decrease from 1981 to 1984, when counts fell 

by 11 percent (74 whales). Beginning in 1985, the southern residents entered an 11-year growth phase 

peaking at 98 animals in 1995, representing a population increase of 32 percent during the period. Yet 

another period of decline began in 1996, declining to 80 whales by 2001, representing an 18 percent 

decrease. This decline appears to have resulted from an unprecedented 9-year span of relatively poor 

survival in nearly all age classes, as well as from an extended period of poor reproduction. At present, 

the southern resident population has declined to essentially the same size that was estimated during 

the early 1960s, during the live capture era, when total numbers were considered depleted (Wiles 

2004). 

3.1.8 Marbled Murrelet 

The marbled murrelet, a small seabird that nests in the coastal old-growth forests of the Pacific 

Northwest, inhabits the Pacific coast of North America from the Bering Sea to central California. In 

contrast to other seabirds, murrelets do not form dense colonies, and may fly 75 kilometers (km; 46.6 

miles) or more inland to nest, generally in older coniferous forests (Rodway et al. 1995). They are more 

commonly found inland during the summer breeding season, but make daily trips to the ocean to 

gather food, primarily fish and invertebrates, and have been detected in forests throughout the year. 

When not nesting, the birds live at sea, spending their days feeding and then moving several miles 

offshore at night (SEI 1999).  

The breeding season of the marbled murrelet generally begins in April, with most egglaying occurring 

in late May and early June. Peak hatching occurs in July after a 27- to 30-day incubation. Chicks remain 

in the nest and are fed by both parents. By the end of August, chicks have fledged and dispersed from 

nesting areas (Hamer and Nelson 1995). The murrelets typically appear to exhibit high fidelity to their 

nesting areas and have been observed in forest stands for up to 20 years (Divoky and Horton 1995). 

Marbled murrelets have not been known to nest in other habitats, such as alpine forests, bog forests, 

scrub vegetation, or screen slopes (Marks and Bishop 1999).  

At sea, foraging murrelets are usually found as widely spaced pairs. In some instances murrelets form 

or join flocks that are often associated with river plumes and currents. These flocks may contain 

sizable portions of local populations (Strachan et al. 1995).  

The total North American population of marbled murrelets is estimated to be 360,000 individuals. 

Approximately 85 percent of this population breeds along the coast of Alaska. Estimates for 

Washington, Oregon, and California vary between 16,500 and 35,000 murrelets (Ralph and Miller 

1999). In British Columbia, the population was estimated at 55,000 to 78,000 birds (Marbled Murrelet 

Recovery Team 2003). In recent decades the murrelet population in Alaska and British Columbia has 
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apparently suffered a marked decline, by as much as 50 percent. Between 1973 and 1989, the Prince 

William Sound, Alaska, murrelet population declined 67 percent. Trends in Washington, Oregon, and 

California are also down, but the extent of the decrease is unknown. Current data suggest an annual 

decline of at least 4 to 6 percent throughout the species’ range (Beissinger 1995). 

The most serious limiting factor for marbled murrelets is the loss of habitat through the removal of 

old-growth forests and fragmentation of forests. Forest fragmentation may be making nests near 

forest edges vulnerable to predation by other birds such as jays, crows, ravens, and great-horned owls 

(USFWS 1996). Entanglement in fishing nets is also a limiting factor in coastal areas, because the areas 

of salmon fishing and the breeding areas of marbled murrelets overlap. The marbled murrelet is 

especially vulnerable to oil pollution; in both Alaska and British Columbia, it is considered the seabird 

most at risk from oil pollution. In 1989, an estimated 8,400 marbled murrelets were killed as a result of 

the Exxon Valdez oil spill (Marks and Bishop 1999). Marbled murrelets forage in nearshore waters, 

where recreational boats are most often present. Disturbance by boats may cause them to 

temporarily leave preferred feeding areas (Environment Canada 1999). 

3.1.9 Humpback Whale 

Humpback whales are commonly found in the North Pacific Ocean. Humpback whales inhabit coastal 

waters and are typically found within about 50 nautical miles from shore (Evans 1987; Calambokidis 

and Steiger 1995). The coastal waters that attract the whales represent areas of high productivity in 

plankton and forage fish that are important food sources for these animals (Evans 1987). They are 

dependent on these abundant food resources because of their size and metabolic needs for 

reproduction, nursing, and sustenance during times of the year when food resources are less 

abundant (i.e., wintering grounds)(Evans 1987). 

Humpback whales use coastal habitats because of their productivity. They are not expected to be 

routinely present in Puget Sound because of the lack of appropriate habitat and food availability for 

these large mammals. This expectation is based on limited data, because most studies of these 

animals are focused on the areas the whales frequent, not areas where they are rarely if ever seen. 

The Cascadia Research Institute conducts studies on marine mammals in Puget Sound and throughout 

the North Pacific Ocean. They reported two humpback whales in central and southern Puget Sound in 

1988 (Calambokidis and Steiger 1995), and one humpback in the Strait of Juan de Fuca in June of 1999 

(Cascadia Research Institute, personal communication, 1999). No humpback whales were recorded as 

incidental sightings in Puget Sound during other recent marine mammal surveys (Calambokidis, et al. 

1994, 1997, and 2002; Calambokidis and Quan 1997; Calambokidis 1996). Puget Sound is not 

considered a part of the natural habitat of humpback whales and hence their occurrence in the area is 

expected to be extremely rare. 

3.1.9.1 Preliminary Effects Analysis 

Humpback whales are extremely unlikely to occur in the action area of Thea Foss Waterway or lower 

Commencement Bay. Puget Sound is not considered a part of the natural habitat or distribution of the 

species and hence their occurrence in the area is expected to be extremely rare. There are no direct, 

indirect, interrelated, or interdependent action effects that are expected to any humpback whales that 
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may use the action area. Thus, the project will have no effect on humpback whales. This species is not 

addressed further in this BE. 

3.1.10 Sea Turtles 

The leatherback, loggerhead, green, and Olive Ridley sea turtles are highly pelagic species, generally 

approaching shores only during the reproductive season (NMFS 1999). The leatherback turtle is most 

adapted to temperate climates because of its ability to thermo-regulate; thus it is one of the most 

widely distributed of all turtles. Their breeding grounds are located in the tropical and subtropical 

latitudes, although they are regularly seen in more temperate areas (NMFS and USFWS 1998). The 

leatherback turtle is the most likely species to wander into Puget Sound, but the Washington region is 

not considered a part of its natural habitat and, hence, occurrence in this region is considered 

extremely rare.  

3.1.10.1 Preliminary Effects Analysis 

It is extremely unlikely that leatherback, loggerhead, green, and Olive Ridley sea turtles ever occur in 

the action area of Thea Foss Waterway and lower Commencement Bay. The Washington region is not 

part of any of the four species natural habitat or distribution. There are no direct, indirect, 

interrelated, or interdependent action effects that are expected to leatherback turtles, as they are not 

expected to use the action area. Thus, the project will have no effect on the four species of sea turtles. 

This species is not addressed further in this BE. 

3.1.11 Forage Fish 

Pacific sand lance and surf smelt spawn directly onto small gravel (pea gravel), and sand substrates 

within the upper intertidal zone of natural, low gradient beaches, generally between +5 feet and 

MHHW. Spawning has generally been associated with these substrates when present in sufficient 

volume to have soft motile layers of at least 2 inches above harder sand substrates. Sand lance also 

spawn in substrates dominated with sand, with much less gravel content (D. Pentilla, WDFW, personal 

communication, September 20, 2002). According to the WDFW Priority Habitats Program, forage fish 

spawn has not been documented in the project area or in Thea Foss Waterway. Sand lance spawning 

areas have been documented on isolated natural beaches outside of the waterway along Ruston Way. 

Surf smelt spawning has been documented outside of the waterway near Browns Point.  

Spawning Pacific herring have not been documented in Commencement Bay. Pacific herring are the 

most widely known and well studied species of forage fish in the state (Bargmann 1998). Herring 

spawn primarily on macroalgae within the lower intertidal zone and shallow subtidal areas. However, 

unlike surf smelt and sand lance, it has been determined that herring form discrete stocks that spawn 

in specific areas. Eighteen discrete spawning stocks and associated spawning grounds are present in 

Puget Sound. The closest herring spawning ground is in Quartermaster Harbor on Vashon Island, 

located about 7 miles north of the project area (Lemberg, et al. 1997).  
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3.2 Inventories and Surveys 

3.2.1 Salmonids 

Weitkamp and Schadt (1981) established a beach-seine site at the junction of Thea Foss and 

Wheeler-Osgood Waterways, and a purse-seine site in the northern half of Thea Foss Waterway. 

Repeated sampling was conducted during the spring and early summer of 1980. Catches were 

dominated by juvenile Chinook salmon; pink and chum salmon were collected in smaller numbers. 

Relatively few juvenile coho and steelhead trout were also collected. More than 90 percent of the pink 

and 80 percent of the chum smolts were taken in beach seines, the rest in purse seines, indicating a 

strong shoreline preference for these species. Seventy percent of Chinook and only 60 percent of coho 

were taken in the beach seines, indicating less of a shoreline orientation for these species. 

Juvenile Chinook were caught in greater numbers than those for all other species of salmon combined. 

Highest catch per unit effort (CPUE) occurred in late May through June. CPUE for Chinook in Thea Foss 

Waterway was moderate compared with other sites in Commencement Bay (Weitkamp and Schadt 

1981). 

Miyamoto et al. (1980) conducted a study for the Puyallup Tribal Fisheries Division on use and 

residency of juvenile salmon within Commencement Bay. Sampling was conducted weekly at 

numerous sites around Commencement Bay. Two beach-seine sites were located in Wheeler-Osgood 

Waterway and one was located near the head of Thea Foss Waterway. Five loop-seining sites were 

established in Thea Foss Waterway, and one was located at the mouth of Wheeler-Osgood Waterway. 

Calculated peak migration times based on CPUE for juvenile Chinook salmon occurred from May 

through June. CPUE for Chinook, coho, and pink salmon was high relative to other sites in Thea Foss 

and Wheeler-Osgood Waterways. 

Miyamoto, et al. (1980) reported that juvenile salmonids used nearshore areas significantly more than 

offshore areas based on the beach-seine/purse-seine collection results. This selection was particularly 

evident for the age-class 0+ pink, chum, and Chinook. Age 1+ coho used both nearshore and offshore 

waters. Habitat selection by juvenile salmonids indicated a preference for intertidal areas with a 

substratum of soft mud with intermixed organic debris. 

Data from subsequent beach-seine sampling by the Puyallup Tribe (PIE 1998) showed declining 

catches from 1980 through 1984 and peak use of Thea Foss Waterway in the months of May and June. 

No Chinook were taken on five sampling dates from early April through mid-May 1985. 

Duker, et al. (1989) reported on beach seining and tow netting for juvenile salmonids conducted in 

Commencement Bay during the spring of 1983. Two beach-seine sites were established within 

Wheeler-Osgood Waterway, and a tow-netting site was established down the middle of Thea Foss 

Waterway. Juvenile Chinook, chum, and coho were collected weekly. Chinook were present 

throughout the sampling season, showing a peak in late May and early June. Both chum and coho 

juveniles were collected in low numbers. No clear-cut peak in abundance was found for chum salmon; 

coho showed a peak during the first 3 weeks of May. The study reported that nearshore and offshore 



Biological Evaluation – Thea Foss Waterway Esplanade Replacement Parcel 10  |  17 
 

 D RA F T  12364-17 

October 28, 2014 

areas of Thea Foss Waterway were used by juvenile salmonids (especially Chinook) during their 

outmigration. Coho juveniles seemed to move offshore more rapidly than either Chinook or chum. 

Both Miyamoto et al. (1980) and Duker et al. (1989) found no difference in the numbers of Chinook 

migrating along the north and south shorelines of Commencement Bay (i.e., toward Browns Point and 

along Ruston Way, respectively). Duker et al. (1989) also found no preference in coho and chum 

salmon, but Miyamoto et al. (1980) found a somewhat higher CPUE for coho along the north 

shoreline. 

In summary, the available studies that have sampled juvenile salmon in Commencement Bay have 

shown that Chinook use of Thea Foss and Wheeler-Osgood Waterways is significant and comparable 

to the average use of waterways throughout the bay. Fish timing is consistent with recent smolt trap 

data that shows the peak outmigration through the lower Puyallup River is during May and June; 

considerable outmigration extends into mid-July, at least in some years (Figure 3; Berger et al. 2009). 

 

Source: Berger et al. 2009 

Figure 3 – Migratory timing of Chinook salmon in the Puyallup Basin. 

Bull trout use of Thea Foss Waterway has not been reported. Review of several studies and data sets 

that collected salmonid data in Commencement Bay found only four bull trout/Dolly Varden char over 

a 16-year period (1980 to 1995) (PIE 1998; Weitkamp and Schadt 1981; Duker, et al. 1989; Ratte and 

Salo 1985). PIE (1998) reported three adult char at beach-seine stations located along the northern 
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shore of Commencement Bay between the mouth of Hylebos Waterway and Browns Point. One 

specimen was captured in each of the years 1981, 1982, and 1984. Ratte and Salo (1985) captured one 

char in Sitcum Waterway in 1985. Weitkamp and Schadt (1981), who sampled 16 sites by beach seine 

or purse seine in 1980, did not observe any char. Duker, et al. (1989), who sampled 14 beach-seine 

stations and 12 tow-net transects in 1983, also did not observe char in Commencement Bay.  

Similarly, juvenile steelhead trout have not been reported in Thea Foss Waterway. Weitkamp and 

Schadt (1981) reported just 5 steelhead trout, most captured along the northern shore of 

Commencement Bay, inside of Browns Point. PIE (1998) and Duker, et al. (1989) did not report the 

presence of juvenile steelhead during sampling activities. 

3.2.2 Rockfish  

Borton and Miller (1980), who compiled a comprehensive mapping of the distribution of fishes within 

Puget Sound, documented no bocaccio, canary rockfish, or yelloweye rockfish in Thea Foss Waterway 

or Commencement Bay. Bocaccio and canary rockfish have been documented west of 

Commencement Bay within the Tacoma Narrows. Trawl surveys conducted by Weitkamp and Schadt 

(1981) collected copper rockfish along the east and west shorelines of the bay, but none were 

collected at two trawl stations within Thea Foss Waterway. Eaton (1997) collected no rockfish in Thea 

Foss Waterway during trawl surveys conducted in 1994.  

3.2.3 Southern Resident Orca 

According to The Whale Museum, which manages a database of confirmed orca sightings in Puget 

Sound, few orca sighting have been documented in Commencement Bay between 1990 and 2008. 

During this period, 13 sightings have been made, over 90 percent of which occurred between October 

and January. Over this 19-year period, the average number of sightings per month ranged from 0 to 

0.2 whales per month (Figure 4). Substantially more sightings (72) have been documented outside of 

the bay near southern portions of Vashon and Maury Islands. This indicates that the animals have 

access to the action area, but the average number of sightings is less than 1 animal per month with the 

exception of December (1.6 animals per month; Figure 4). These observations and the general 

offshore nature of the animals suggest that orca do not frequent Thea Foss Waterway or 

Commencement Bay for any length of time to gather or feed.  
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Figure 4 – Average number of orca sightings per month in Commencement Bay and South 

Vashon/Maury Island areas, 1990–2008. 

3.2.4 Forage Fish 

Forage fish documented in the action area include Pacific herring (Clupea pallasi). No specific fish 

surveys investigating Pacific herring in Thea Foss Waterway were identified. However, Weitkamp and 

Schadt (1981) conducted an otter trawl survey at 22 transects during the spring, summer, fall, and 

winter in all of the waterways of the inner bay and along the east and west shorelines. More than 80 

percent of the herring observed in this study (106 out of 130 individual fish) were collected in Thea 

Foss Waterway. However, all but one fish were collected during the winter sampling period. No 

herring were observed in Thea Foss Waterway in trawl surveys conducted in 1994. The nearest herring 

spawning ground is outside of the action area, in Quartermaster Harbor, Vashon Island. None of the 

trawl or beach seine studies to date have documented eulachon or green sturgeon in Commencement 

Bay. 

Sand lance and surf smelt have not been documented in Thea Foss Waterway. Surf smelt spawning 

beaches have been documented at Browns Point, at the northern tip of Commencement Bay, outside 

of the project and action areas. Sand lance spawning beaches have been documented along beaches 

of Ruston Way north of the waterway outside of the project and action area.  

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

J F M A M J Jy A S O N D

A
v
e

ra
g

e
 O

rc
a

 S
ig

h
ti

n
g

s
/M

o
n

th

Month

Commencement Bay South Vashon/Maury



20  |  Biological Evaluation – Thea Foss Waterway Esplanade Replacement Parcel 10 
 

12364-17 D RA F T  

October 28, 2014 

Suitable spawning habitats for surf smelt and Pacific sand lance are not present in the project area. 

These two species spawn directly onto small gravel (pea gravel), to fine sands within the upper 

intertidal zone, generally between +5 feet and MHHW (Moulton and Penttila 2001). Within the project 

area, these elevations are composed entirely of broken concrete and riprap. Similarly, spawning Pacific 

herring have also not been documented in Commencement Bay. Eighteen discrete spawning stocks 

and associated spawning grounds are present in Puget Sound, the closest in Quartermaster Harbor on 

Vashon Island, located about 7 miles north of the project area (Lemberg et al. 1997).  

3.3 Critical Habitat  

3.3.1 Chinook Salmon 

On September 2, 2005, NOAA Fisheries released the final rule designating critical habitat for Puget 

Sound Chinook salmon and other populations of federally protected salmon species in Washington, 

Oregon, and Idaho. On January 14, 2013, NOAA Fisheries released a proposed rule to designate critical 

habitat for steelhead trout. All marine, estuarine, and river reaches accessible to Puget Sound Chinook 

salmon are designated (Chinook) or proposed (steelhead) as critical habitat, save for a number of 

watersheds, military lands, and tribal lands that are proposed for exclusion. Estuarine and marine 

areas of Commencement Bay lie within the designated critical habitat for Puget Sound Chinook 

salmon.  

The project lies within the “Nearshore Marine Areas” critical habitat, which includes most of the 

marine nearshore of Puget Sound (Federal Register, Vol. 70, No. 170, pp. 52630–52858). Marine 

nearshore areas of the project area provide important rearing, feeding and migration habitat for 

Chinook, steelhead, and other salmonids. As a result of these biological functions, this and other 

nearshore areas of Puget Sound are considered to be primary constituent elements (PCEs) essential to 

the conservation of “Nearshore Marine Areas.” 

NOAA Fisheries defines the marine nearshore as including marine waters contiguous with the 

shoreline from the line of extreme high water to a depth of no greater than –30 m relative to MLLW. 

The specific definition of types of sites and specific features associated with nearshore PCEs is as 

follows:  

“Nearshore marine areas free of obstruction with water quality and quantity conditions and forage, 

including aquatic invertebrates and fishes, supporting growth and maturation; and natural cover such 

as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, and side 

channels” (Federal Register, Vol. 70, No. 170, p. 52665; Vol. 78, No. 9, p. 2729).  

3.3.2 Bull Trout 

On October 18, 2010, the US Fish and Wildlife Service revised critical habitat for the coastal-Puget 

Sound bull trout. The areas designated as critical habitat and the PCEs were modified in this revision. 

The project area of the proposed esplanade replacement project is still considered critical habitat for 

bull trout. The revised PCEs pertinent to marine or estuarine areas are as follows: 



Biological Evaluation – Thea Foss Waterway Esplanade Replacement Parcel 10  |  21 
 

 D RA F T  12364-17 

October 28, 2014 

 Migration habitats with minimal physical, biological, or water quality impediments between 

spawning, rearing, overwintering, and freshwater and marine foraging habitats, including but not 

limited to permanent, partial, intermittent, or seasonal barriers. 

 An abundant food base, including terrestrial organisms of riparian origin, aquatic 

macroinvertebrates, and forage fish. 

 Complex river, stream, lake, reservoir, and marine shoreline aquatic environments, and processes 

that establish and maintain these aquatic environments, with features such as large wood, side 

channels, pools, undercut banks, and unembedded substrates, to provide a variety of depths, 

gradients, velocities, and structure. 

 Water temperatures ranging from 2 to 15° C (36 to 59° F), with adequate thermal refugia available 

for temperatures that exceed the upper end of this range. Specific temperatures within this range 

will depend on bull trout life-history stage and form; geography; elevation; diurnal and seasonal 

variation; shading, such as that provided by riparian habitat; streamflow; and local groundwater 

influence. 

 Sufficient water quality and quantity such that normal reproduction, growth, and survival are not 

inhibited. 

 Sufficiently low levels of occurrence or nonnative predatory; interbreeding species that, if present, 

are adequately temporally and spatially isolated bull trout. 

3.3.3 Rockfish 

On August 6, 2013, NOAA Fisheries proposed to designate critical habitat for the three species of 

rockfish in Puget Sound (Federal Register Vol. 78, No. 151 pp. 47635–47669). PCEs for the listed 

rockfish species include physical or biological features essential to the conservation of adult and 

juvenile canary and yelloweye rockfish and bocaccio. PCEs are divided into two areas: (1) deeper 

benthic habitats; and (2) shallow settlement habitats located in the nearshore.  

Sites deeper than 30 meters that possess or are adjacent to areas of complex bathymetry consisting of 

rock and or highly rugose habitat are essential to conservation because these features support growth, 

survival, reproduction and feeding opportunities by providing the structure for rockfish to avoid 

predation, seek food, and persist for decades. Several attributes of these sites determine the quality of 

the habitat are useful in considering the conservation value of the associated feature, and whether the 

feature may require special management considerations or protection. These include: 

 Quantity, quality, and availability of prey species to support individual growth, survival, 

reproduction, and feeding opportunities; 

 Water quality and sufficient levels of dissolved oxygen to support growth, survival, reproduction, 

and feeding opportunities; and 
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 The type and amount of structure and rugosity that supports feeding opportunities and predator 

avoidance. 

Juvenile settlement habitats located in the nearshore with substrates such as sand, rock, and/or 

cobble compositions that support kelp are essential for conservation because these features enable 

forage opportunities and refuge from predators and enable behavioral and physiological changes 

needed for juveniles to occupy deeper adult habitats. Several attributes of these sites determine the 

quality of the habitat are useful in considering the conservation value of the associated feature, and 

whether the feature may require special management considerations or protection. These include: 

 Quantity, quality, and availability of prey species to support individual growth, survival, 

reproduction, and feeding opportunities; and 

 Water quality and sufficient levels of dissolved oxygen to support growth, survival, reproduction, 

and feeding opportunities. 

3.3.4 Southern Resident Orca 

On November 29, 2006, NOAA Fisheries released the final rule designating critical habitat for the 

southern resident orca. Three specific areas are proposed for designation: 

 Summer Core Area, which includes Haro Strait and waters around the San Juan Islands; 

 Puget Sound, which includes all of Puget Sound, excluding 18 military sites and Hood Canal; and 

 Strait of Juan de Fuca, which includes all US waters within the strait. 

Based on the natural history of southern resident orcas and their habitat needs, the following PCEs 

have been developed by NOAA Fisheries as essential to the conservation of the species:   

 Water quality to support growth and development; 

 Prey species of sufficient quantity, quality, and availability to support individual growth, 

reproduction, and development, as well as overall population growth; and 

 Passage conditions to allow for migration, resting, and foraging. 

The proposed designation excluded nearshore waters less than 20 feet in depth as critical habitat. The 

project area is within waters shallower than 20 feet in depth so is not considered critical habitat; 

however, portions of the action area fall within the proposed designation.  

3.3.5 Other Species 

Critical habitat has not been designated within Puget Sound for green sturgeon, eulachon, marbled 

murrelet, humpback whale, or the four species of sea turtles. Critical habitat has been proposed for 

the three species of rockfish, but not within project and action areas of Thea Foss Waterway (Vol. 78, 

No. 151, p 47667). 
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3.4 Existing Habitat Conditions in the Project Area 

The Thea Foss and Wheeler-Osgood Waterways were largely created by dredging and filling activities 

that occurred around the turn of the century. Subsequent actions through the 1970s led to the 

creation of the remaining waterways in the action area. The entrance to the Thea Foss Waterway lies a 

little more than a mile southwest of the mouth of the Puyallup River. Construction of the two 

waterways took advantage of existing channels or sloughs in the Puyallup delta, and conversion of 

these areas for industrial and commercial use served to isolate the remaining channels from direct 

connection with the river. At present, the waterways contain little habitat that has not either been 

created or severely altered by human activities. Despite this, they are used by a variety of plant and 

animal life. Some of the species residing in or migrating through the waterways, including juvenile 

salmon, are of significant resource value. 

Thea Foss and Wheeler-Osgood Waterways provide about 120 acres of tidal surface waters that offer 

a variety of habitat types which juvenile salmon may encounter soon after their outmigration from the 

Puyallup River. About 28 percent of the waterways (34 acres) lies in the littoral zone between 

elevations of MHHW and 10 feet MLLW (Hart Crowser 1998). This littoral zone is considered the zone 

within which juvenile salmonids, including Chinook, may engage in bottom-associated feeding activity, 

and hence is the zone in which the condition of the benthic habitat is often used as a measure of the 

ecological value of the area for juvenile salmon and other species. No forage fish spawn in the action 

area. 

In 2006, remediation of contaminated sediments was completed in Thea Foss Waterway. It is expected 

that the productivity of epibenthic prey for juvenile salmon is comparable to productivity in other, 

uncontaminated areas of Commencement Bay and Puget Sound. Smaller epibenthic zooplankters, 

especially harpacticoid copepods, in intertidal and shallow subtidal areas are known to be important 

prey for outmigrating juvenile salmonids (e.g., Simenstad, et al. 1993) and are, therefore, the focus of 

this discussion.  

Only two epibenthic zooplankton studies have been conducted in Thea Foss Waterway. The studies, 

both in 1980, used different sampling techniques and were conducted in different portions of the 

waterway. Blaylock and Houghton (1981) collected intertidal epibenthic samples along a transect at 

the junction of Wheeler-Osgood and Thea Foss Waterways during April and November 1980. Samples 

were collected at three intertidal elevations (+6, +3, and 0.0 feet MLLW). Samples were divided into 

two size fractions; copepods, both harpacticoids and calanoids, dominated the 0.25-millimeter (mm) 

size fraction. During April, the cumacean Cumella vulgaris was found in significant numbers at the 

MLLW station in both the 0.25- and 0.5-mm size fractions. The amphipod Corophium spp. was found at 

the three intertidal stations during November. Mean abundance for the 0.25-mm size fraction ranged 

from 352 per square meter (m²) at +6 feet to 877/m² at MLLW. Mean abundance of the 0.25-mm 

fraction at each intertidal elevation in the Thea Foss Waterway was lower than at any other waterway 

station with the exception of the MLLW station at the mouth of the Hylebos Waterway. The pooled 

mean species richness ranged from 4.75 to 7.75 and increased with tidal elevation. The 0.5-mm size 

fraction had abundances from 2.5 to 42.5/m². Pooled mean species richness ranged from 0.25 to 2.25 

and decreased at higher elevations. Mean abundance of the 0.5-mm size fraction at each elevation 
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was lower than at any other waterway station with the exception of the MLLW station at the mouth of 

the Hylebos Waterway and in the Middle Waterway. 

Simenstad and Cordell (1980) sampled three locations in the southern end of the Thea Foss Waterway 

with an epibenthic sled equipped with a 0.25-mm mesh net and propelled by a diver for 1.8 m along 

the bottom. The sample volume was calculated to be 0.02 cubic meters (m³). The mean density of 

animals sampled by the epibenthic sled at the three stations ranged from 356,000 to 2,100,000/m³. 

The abundance of true epifaunal animals in the samples ranged from 27,700 to 64,050/m³. The 

dominant harpacticoid species were Bulbamphiascus sp. and Mesochra lilljeborji. The mean density of 

harpacticoids (32,110/m³) fell within the range of density estimates from other areas in Puget Sound. 

On June 4, 2001, Pentec conducted a preliminary eelgrass/macroalgae habitat survey in the Thea Foss 

Waterway along the western shore between South 21st Street and South 15th Street. No eelgrass was 

observed by divers during the survey. A patchy band of rockweed (Fucus gardneri) was present from 3 

to 6 feet down from MHHW along much of the rocky bank in areas not covered by overwater 

structures. Sporadic algae were observed on piles and included Ulva spp., and Odonthalia 

washingtoniensis. The kelp Laminaria saccharina was also observed intermittently in much of the 

project area down to a lower limit of 17 feet MLLW. The most abundant macrovegetation was found 

on riprap and artificially placed gravels. The maximum depth of macrovegetation was about 17 feet 

MLLW.  

On October 3, 2014, Hart Crowser conducted a site visit at the project area. The intertidal areas down 

to approximately +4 feet MLLW were examined directly and found to be composed entirely of broken 

concrete that serve to armor the bank (Appendix C). Given the steep nature of the bank and concrete 

armoring, the area is considered poor rearing habitat for outmigrating juvenile salmonids. No forage 

fish spawning habitat was observed within the intertidal zone. Sparse areas of rockweed and 

Enteromorpha spp. were observed, likely limited by the shade produced by the existing esplanade. No 

kelp was observed, although the existing steep grade and hard substrates that could support kelp 

drops to about –30 feet MLLW so could not be observed directly.  

4.0 EFFECTS OF THE ACTION 

4.1 Effects Analysis 

The effects of the proposed esplanade replacement project on listed salmonids, rockfish, southern 

resident orca, and marbled murrelet, and their habitats are described in this section. The discussion 

encompasses how activities associated with the esplanade boardwalk replacement will contribute to 

improvement, maintenance, or degradation of habitats used by listed and candidate species. Potential 

disturbances caused by project activities are presented in Table 3, along with measurable indicators of 

habitat health. 
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Table 3 – Effects of Project Activities on Habitats Used by Salmonids  

                in the Project and Action Areas 

Project 
Activities 

Habitat Indicator 
Effects of Action 

Improve¹ Maintain² Degrade³ 

Construction 
Disturbance 

Noise  X  
Entrainment  X  
Stranding  X  

Water Quality 
Disturbance 

Turbidity  X  
Chemical contamination/nutrients  X  
Temperature  X  

Dissolved oxygen  X  

Stormwater 
Generation 

Stormwater quality/quantity  X  

Sediment 
Disturbance 

Sedimentation sources/rates  X  
Sediment quality  X  

Habitat  
Disturbance  

Fish access/refugia  X  
Depth  X  
Substrate X X  

Slope  X  
Shoreline  X  
Riparian conditions  X  
Flow and hydrology/current patterns/ 

saltwater–freshwater mixing patterns 
 X  

Overwater structures  X  
Disturbance  X  

Biota 
Disturbance 

Prey—epibenthic and pelagic zooplankton X X  
Infauna  X  
Prey—forage fish  X  

Aquatic vegetation  X  
Nonindigenous species  X  
Ecological diversity  X  

Notes: 
1 Action will contribute to long-term improvement, over existing conditions, of the habitat indicator. 
2 Action will maintain existing conditions. 
3 Action will contribute to long-term degradation, over existing conditions, of the habitat indicator. 

Presented below is a discussion of short-term and long-term direct and indirect effects of project 

activities (Section 2.2) in the project area, as well as the net effects of those activities. Net effect is 

considered to be the overall effect on the species and habitat in the long term. For example, a 

short-term adverse condition (e.g., loss of epifauna after placement of new beach substrates) may be 

necessary to achieve a long-term improvement in epibenthic habitat and quality; in such a case, the 
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net effect is positive and would contribute toward improvement in the infauna indicator. Moreover, if 

short-term adverse conditions occur when few or no listed species are present, and if those conditions 

are no longer present when listed species return to the area, then those conditions do not constitute 

adverse modification of habitat quality.  

A primary factor reducing the risk of impact to juvenile salmonids is the restriction of in-water 

construction to approved work windows when few juveniles will be present in the work area. There is 

no record of bull trout ever being caught in Thea Foss Waterway. 

4.1.1 Construction Disturbances 

4.1.1.1 Short-Term Effects 

Direct Effects. Increased noise from pile driving and construction may result in avoidance of the 

project area by listed salmonids, marine mammals, and marbled murrelet during esplanade 

replacement activities. Of these activities, pile driving is expected to result in the greatest waterborne 

noise levels. The waterborne sound pressure levels (SPL) released by impact pile driving have been 

shown to cause injuries to fish in the immediate vicinity of such activities, with possible behavior-

altering sound levels emanating for hundreds of meters. Proposed pile driving for the esplanade will 

drive most piles in upland areas and in the upper intertidal zone in the dry, which are not expected to 

release substantial waterborne SPLs. However, some driving of concrete piles will be conducted in-

water at higher tidal elevations. 

Impact driving of concrete piles has been shown to create underwater SPLs in excess of 180 dB (re: 1 

micropascal [μPa]) Peak and 170 dB RMS. NOAA Fisheries has recently adopted Interim Criteria 

thresholds of 206 dB Peak re: 1 μPa for all fish, 187 dB accumulated SEL (1 μPa2 sec) for fish weighing 

greater than 2 grams, and 183 dB SEL re: 1 μPa2 sec for fish weighing less than 2 grams (Stadler and 

Woodbury 2009). In addition, NOAA Fisheries, under the Marine Mammal Protection Act, is in the 

process of developing noise guidelines for determining sound thresholds for the injury and disturbance 

of marine mammals. NOAA Fisheries generally considers 180 and 190 dB RMS as the level at which 

cetaceans and pinnipeds, respectively, could be subjected to Level A (injury) harassment. Level B 

(behavioral) harassment has the potential to occur if marine mammals are exposed to pulsed sounds 

(e.g., impact pile driving) at or above 160 dB RMS. Exposure to continuous sounds (e.g., vibratory pile 

driving) are considered harassment if levels exceed 120 dB RMS. Similarly, the USFWS has reported an 

injury threshold of 202 dB SEL for marbled murrelet. All of these thresholds are considered 

conservative. 

The Washington (WSDOT) and California (Caltrans) Departments of Transportation have compiled 

acoustic monitoring data for various pile driving projects within their respective states (WSDOT 

unpublished; ICF Jones & Stokes and Illingworth and Rodkin, Inc. 2009). Upon review of these datasets, 

it was determined that the mean SPL for driving moderate sized concrete piles with an impact pile 

driver is approximately 188 dB Peak and 169 dB SEL. Comparing these data with the Interim Criteria 

indicates that the proposed impact driving of concrete piles would not exceed the criteria for peak 

sound pressures, but may create accumulated SELs that would exceed present thresholds for injury to 
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fish within 606 feet for fish over 2 grams and 431 feet for fish under 2 grams. These injury thresholds 

are considered highly conservative since they are based on the driving of 24-inch concrete piles, while 

the proposed project will use 16.5-inch concrete piles.  

This analysis is consistent with studies examining the effects of pile driving on juvenile salmonids 

conducted in Puget Sound. Ruggerone et al. (2008) exposed juvenile coho salmon in live cages to over 

1,600 strikes with an impact hammer of fourteen 20-inch-diameter, hollow steel pipe piles. Live cages 

were placed from 1.8 to 6.7 m from the pile being driven. Measured sound pressures experienced 

were up to 208 dB peak, and 194 dB RMS. SEL reached 179 dB and cumulative SEL was approximately 

207 dB over the 4.3-hour exposure period. No mortality and no visible sublethal effects were observed 

in fish held up to 19 days after the exposure. Necropsies found no gross external or internal injuries 

associated with pile driving. Exposed fish fed normally and only a minor startle response was seen in 

some fish upon initiation of driving a given pile.  

Feist et al. (1996) investigated the effects of impact driving of concrete piles on juvenile pink 

(Onchorynchus gorbuscha) and chum salmon (O. keta) behavior and distribution in Everett Harbor, 

Washington. The authors reported that there may be changes in general behavior and school size, and 

that fish appeared to be driven toward the acoustically isolated side of the site during impact pile 

driving. However, the abundance of fish schools did not change significantly with or without pile 

driving, and schools were often observed around the barge-mounted pile driving rigs. No impacts on 

feeding were reported. The study concluded that any effects of impact driving of concrete piles on 

juvenile salmonid fitness would be very difficult to measure quantitatively.  

Rockfish species are sensitive to sudden noises, though data on the potential impacts to noise are 

limited. Pearson et al. (1992) found that rockfish exposed to airgun sounds showed startle and alarm 

responses. The threshold for behavioral responses was observed between 161 and 205 dB. Skalski et 

al. (1992) found that catch per unit effort in hook-and-line fisheries declined by an average of 52 

percent when geophysical survey airguns were shot near aggregations of rockfish. These limited 

studies indicate that rockfish respond to loud and sudden noises, but it is not known if permanent 

effects occur.  

To further minimize the potential affects of pile driving on listed salmonid species, all in-water 

activities, including pile driving, will occur during agency-approved work windows (July 16 through 

February 15), when few juvenile salmonids and bull trout are expected to occur in the nearshore. In 

addition, whenever possible, piles will be driven in the dry. 

Proposed pile driving in the wet may exceed those SPLs considered injurious to marbled murrelet (202 

dB SEL). Using the practical spreading loss model developed by NOAA Fisheries, and existing pile 

driving acoustic data, the distance between pile driving activities and SPL injury thresholds can be 

calculated. For marbled murrelet exposed to impact pile driving, the injury threshold would occur 

within 13 feet and a non-injurious temporary loss of hearing would occur within 185 feet from in-

water pile driving. This distance falls within the existing fairways of the Foss Waterway Marina 

(Figure 1). It is highly unlikely that marbled murrelet will occupy areas within an active and operating 
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marina; therefore the species would not likely be exposed to waterborne noises that exceed the 

thresholds for injury. 

Proposed pile driving may create SPLs that exceed the behavioral disturbance thresholds for marine 

mammals (160 dB RMS for impact pile driving). Limited acoustic data show a range of between 173 

and 181 dB RMS for driving moderate sized concrete piles. Using the practical spreading loss model, 

the behavioral disturbance threshold would occur at a maximum of 824 feet from in-water pile driving. 

This radius is entirely within the Thea Foss Waterway (Figure 1). No southern resident orca have been 

documented to use Thea Foss Waterway; therefore, it is highly unlikely that the species would be 

exposed to waterborne noises that exceed the thresholds for disturbance.  

No adverse effects are anticipated from other construction activities in the project area. Care will be 

taken to ensure that no construction debris enters the waterway. No fresh concrete will be exposed to 

nearshore waters in the project area.  

Indirect Effects. The finished project will be an above-water pedestrian esplanade and hence post-

construction and operational effects will be negligible. Few, if any, juvenile salmonids are expected to 

be in the action area during construction activities. Few adult Chinook salmon or bull trout are 

expected in the project area during construction. Short-term and localized increases in noise due to 

project construction may result in salmonids’ avoidance of immediate work areas. Should this 

avoidance occur, it would have only insignificant and unmeasurable effects on salmonids 

4.1.1.2 Long-Term Effects 

Long-term effects are expected to be positive. Though a small increase in overwater coverage is 

proposed, grated openings along the length of the esplanade will allow more light penetration to the 

upper intertidal zone. Enhancement of the intertidal zone with a gravel/sand habitat mix and the 

anchoring of LWD will provide more suitable and natural substrates for juvenile salmonid prey, 

increased habitat complexity, and refuge from predators.  

4.1.1.3 Net Effects 

Pile driving and construction activities will result in a brief period of increased noise, possibly causing 

salmonids and other species to avoid the project area during construction period. This possible impact 

is only temporary and would not persist beyond the construction period. Because construction will be 

timed to avoid periods of high juvenile salmonid abundance, the net effect will be to maintain (neither 

improve nor degrade) habitat indicators (Table 3). The long-term effects of intertidal enhancement 

and grated decking will provide beneficial effects relative to existing conditions. 

4.1.2 Water and Sediment Quality 

4.1.2.1 Short-Term Effects 

Direct Effects. Pile driving may produce localized impacts to water quality in the form of elevated 

turbidity plumes that would last from a few minutes to a few hours. Elevated turbidity plumes are 

likely to occur in the immediate vicinity of in-water pile driving. Pile-driving activities are not expected 
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to appreciably affect dissolved oxygen concentrations in the project area. The placement of habitat 

mix over existing riprap and the anchoring of LWD may also cause increases in turbidity, but all of this 

work will be conducted at lower tidal elevations in the dry; therefore, elevations in turbidity will likely 

be minor.  

Juvenile salmon have been shown to avoid areas of unacceptably high turbidities (Servizi 1988), 

although they may seek out areas of moderate turbidity (10 to 80 nephelometric turbidity units 

[NTU]), presumably as cover against predation (Cyrus and Blaber 1987a and 1987b). Feeding efficiency 

of juveniles is impaired by turbidities in excess of 70 NTU, well below sublethal stress levels (Bisson 

and Bilby 1982). Reduced preference by adult salmon homing to spawning areas has been 

demonstrated where turbidities exceed 30 NTU (20 milligrams per liter [mg/L] suspended sediments; 

Sigler 1990). However, Chinook salmon exposed to 650 mg/L of suspended volcanic ash were still able 

to find their natal water (Whitman et al. 1982). Based on these data, it is unlikely that the locally 

elevated turbidities generated by the proposed action would directly affect juvenile or adult salmonids 

that may be present. 

Minor levels of sediment resuspension may occur as the result of pile driving and potentially cause the 

release of sediment bound contaminants into the water column. However, Remedial 

Investigation/Feasibility Study (RI/FS) sediment characterization studies show levels of contaminants 

that were well below sediment quality standards (SQS) in the project area (Hart Crowser 1998 and 

1999).  

No adverse effects are anticipated from other construction activities in the project area. No heavy 

equipment will be placed or used in the intertidal zone. Care will be taken to ensure that no 

construction debris enters the waterway. No fresh concrete will be exposed to nearshore waters in the 

project area.  

Indirect Effects. Few, if any, juvenile salmonids are expected to be in the action area during 

construction activities; also, few adult Chinook salmon or bull trout are expected in the project area 

during construction. Short-term and localized increases in turbidity due to project construction may 

result in salmonids’ avoidance of immediate work areas. Should this avoidance occur, it would have 

only insignificant and unmeasurable effects on salmonids. 

4.1.2.2 Long-Term Effects 

No long-term direct or indirect effects to water quality are expected for any of the construction 

activities proposed in the project area. 

4.1.2.3 Net Effects 

Short-term effects resulting from increased turbidity and sediment resuspension may be expected 

during pile-driving and shoreline enhancement activities, but are expected to be minor and temporary, 

with no long-term effects. Therefore, the net effects of pile driving and other construction activities 

will be to maintain water and sediment quality in the project area (Table 3).  
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4.1.3 Habitat 

4.1.3.1 Short-Term Effects 

Direct Effects. Significant short-term direct effects to nearshore habitats associated with pile driving, 

and other construction activities are anticipated to be minimal. Localized, temporary increases in 

turbidity and sediment resuspension are not expected to adversely affect nearshore habitats for listed 

salmonids or other aquatic species.  

Indirect Effects. No short-term indirect effects to habitat in the project and action areas are 

anticipated. 

4.1.3.2 Long-Term Effects 

Direct Effects. Long-term direct effects on habitat are expected to be minimal. The proposed 

esplanade replacement project will increase overwater coverage by 1,150 square feet, compared with 

existing conditions. This increase includes the placement of 320 square feet of open grated area within 

the esplanade. To offset this modest increase, approximately 4,300 square feet of existing riprap and 

concrete rubble will be covered with a gravel/sand habitat mix to enhance existing intertidal 

conditions with more natural beach substrates. LWD will be anchored within the intertidal zone to 

increase habitat complexity. Identical intertidal enhancement was approved in the previous phase of 

the esplanade located immediately north of the Parcel 10. It is expected that the new substrates, LWD, 

and rootwads will provide substantially superior habitat for epibenthic recolonization and areas of 

refuge compared with existing concrete rubble.  

Indirect Effects. No adverse long-term indirect effects on habitat are expected from the proposed 

project activities in the action and project areas. 

4.1.3.3 Net Effects 

Net effects to listed salmonid habitats are expected to be minimal or positive. Increasing the amount 

of light penetration through the installation of grated decking will likely increase light penetration and 

hence primary productivity and marine algae production, despite the slight increase in overall 

overwater coverage. Covering the existing rubble within the intertidal zone with a habitat mix of gravel 

and sand will, on the long-term, provide much improved substrates for the colonization of epifauna, 

including those species preyed upon by juvenile salmonids. Therefore, the net effects of the project 

will be to maintain or improve habitat quality in the project area (Table 3).  

4.1.4 Biota 

4.1.4.1 Short-Term Effects 

Direct Effects. Significant effects to biota associated with the esplanade replacement project will be 

negligible and temporary. The installation of approximately twenty-four 16.5-inch concrete piles into 

the intertidal zone will displace approximately 106 square feet of existing benthic habitat, likely 

eliminating existing benthic infauna within the footprint of the piles (this includes an additional 1-foot 

buffer around each pile). The placement of approximately 4,300 square feet of habitat mix over the 
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existing concrete rubble would also eliminate an invertebrate community dominated by barnacles. 

Marine macrovegetation that use hard substrates for attachment were also quite sparse, likely 

because of the lack of light from the existing esplanade. Hence, the existing faunal and floral 

community present in the intertidal zone is abbreviated. The proposed new gravel/sand substrates 

and LWD would attract an epifaunal community and would far exceed the production found on the 

existing rubble. 

Indirect Effects. No short-term indirect effects to salmonids or other biota in the project and action 

areas are expected for the proposed project. 

4.1.4.2 Long-Term Effects 

Direct Effects. Significant long-term direct effects to biota associated with pile driving and other 

construction activities are expected to be minimal and positive. The installation of  twenty-four 16.5-

inch concrete piles into the intertidal zone will displace approximately 106 square feet of existing 

benthic habitat, likely eliminating existing benthic infauna within the footprint of the piles. This loss of 

benthic productivity will be more than offset by the application of a habitat mix of gravel and sand 

over approximately 4,300 square feet of intertidal zone between MLLW and +5 feet MLLW. The 

habitat mix will be covering hard armor composed primarily of concrete rubble, which has very little 

ecological value. The habitat mix will quickly colonize with an epifaunal community similar to that 

found on natural beach habitats.  

Indirect Effects. No long-term indirect effects to salmonids or other biota in the project or action areas 

are expected from the proposed project. 

4.1.4.3 Net Effects 

Net effects to listed salmonid and other biota are expected to be minimal and positive. In the long-

term, the enhancement of the intertidal zone with a gravel and sand habitat mix will more than offset 

the proposed small increase in overwater coverage. The proposed overwater structure is also 

augmented with 320 square feet of functional grated openings along its entire length, allowing 

additional light penetration. Therefore, the net effects of the proposed esplanade project will be to 

maintain or improve biota in the project area (Table 3).  

4.2 Net Effects of Action 

The net effect of the proposed actions in the project area will be to maintain overall habitat quality for 

listed salmonids, rockfish, marbled murrelet, and southern resident orca relative to current conditions 

(Table 3). Short-term localized water quality degradation during construction will not impact habitat 

for juvenile salmonids because of the short-term nature of the effects on water quality and because of 

seasonal work restrictions; thus, current water quality conditions will be maintained in the long term. 

Sediment quality, shoreline conditions, benthos, and overall fish habitat conditions will be maintained 

or improved in the project area. The grated openings proposed for overwater structures will improve 

light penetration to the littoral zone and improve habitat conditions. The placement of gravel, sand, 

and LWD within the intertidal zone will greatly improve habitat conditions over the existing concrete 
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rubble that exists. No net long-term degradation of any of the habitat indicators will result from the 

proposed actions in the project area. 

4.3 Critical Habitat 

As reported, critical habitat has been designated for the Puget Sound Chinook salmon evolutionary 

significant units (ESU), the coastal-Puget Sound bull trout DPS, and the southern resident orca. Critical 

habitat has been proposed for the Puget Sound steelhead DPS. Following is a specific analysis of the 

proposed esplanade replacement project on the critical habitat of these species. 

4.3.1 Chinook Salmon and Steelhead 

The PCE for the critical habitat of Chinook salmon and steelhead (proposed) is defined as: 

“Nearshore marine areas free of obstruction with water quality and quantity conditions and forage, 

including aquatic invertebrates and fishes, supporting growth and maturation; and natural cover such 

as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, and 

sidechannels sound (Federal Register, Vol. 70, No. 170, p. 52665).” 

Within the project and action areas of Thea Foss Waterway, physical and biological features that 

contribute to the PCE functions for Chinook salmon include:  

 An upper intertidal zone modified and steepened by seawalls, riprap, and concrete rubble.  

 Class A waters, as designated by the Washington State Department of Ecology (Ecology), that 

provide adequate water quality for migrating and rearing juvenile salmonids. 

 An abbreviated community of epibenthic zooplankton and pelagic plankton production for rearing 

salmonids. 

No LWD, overhanging vegetation, and side channels are present within the project area. Recent 

enhancement activities within the intertidal zone of the action area have created gravel/sand beaches 

anchored with LWD, but the immediate project area consists of an armored and steepened nearshore 

with substantial amounts of overwater structure. 

4.3.2 Bull Trout 

USFWS identified PCEs that are considered to be essential for the conservation of bull trout (Federal 

Register, Vol. 70, No. 185, p. 56236). While most of these are relevant only to freshwater life history 

phases of bull trout, those that are, at least in part, relevant to marine areas include: 

 Migration habitats with minimal physical, biological, or water quality impediments between 

spawning, rearing, overwintering, and freshwater and marine foraging habitats, including but not 

limited to permanent, partial, intermittent, or seasonal barriers. 

 An abundant food base, including terrestrial organisms of riparian origin, aquatic 

macroinvertebrates, and forage fish. 
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 Complex river, stream, lake, reservoir, and marine shoreline aquatic environments, and processes 

that establish and maintain these aquatic environments, with features such as large wood, side 

channels, pools, undercut banks, and unembedded substrates, to provide a variety of depths, 

gradients, velocities, and structure. 

 Water temperatures ranging from 2 to 15o C (36 to 59o F), with adequate thermal refugia available 

for temperatures that exceed the upper end of this range. Specific temperatures within this range 

will depend on bull trout life-history stage and form; geography; elevation; diurnal and seasonal 

variation; shading, such as that provided by riparian habitat; streamflow; and local groundwater 

influence. 

 Sufficient water quality and quantity such that normal reproduction, growth, and survival are not 

inhibited. 

 Sufficiently low levels of occurrence or nonnative predatory; interbreeding species that, if present, 

are adequately temporally and spatially isolated bull trout. 

Physical and biological features that contribute to the PCE functions for bull trout include:  

 A highly modified nearshore migration corridor, but generally free of physical, biological, water 

quality, or water quantity impediments to bull trout migration and foraging. 

 No large woody debris, side channels, or any other habitats that provide complex shorelines are 

present within the project area. 

 An abundant food base being located near a salmon-bearing watershed and the documentation of 

several species of forage fish. 

 Extensive areas below MHHW with water temperatures generally below 15° C. 

 No non-native fish species have been documented in the project and action areas. 

4.3.3 Southern Resident Orca 

The following PCEs have been proposed by NOAA Fisheries as essential to the conservation of the 

species:   

 Water quality to support growth and development. 

 Prey species of sufficient quantity, quality, and availability to support individual growth, 

reproduction, and development, as well as overall population growth. 

 Passage conditions to allow for migration, resting, and foraging. 
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These features are generally present within the project and action areas though the rather narrow 

aquatic habitat provided in the Thea Foss Waterway and existing high levels of urban and waterfront 

activities are not conducive to orca presence or use. 

4.3.4 Critical Habitat Analysis 

Short-term direct effects to proposed nearshore critical habitats are expected to be limited to 

temporary increases in noise and turbidity caused by pile driving, as discussed in Sections 4.1.1 and 

4.1.2. All such in-water activities will occur during approved work windows when few juvenile Chinook 

salmon or bull trout are expected in the nearshore. Potential impacts to critical habitat PCEs can be 

summarized as follows: 

 Construction noise could cause salmonids that are present, including Chinook and bull trout, to 

leave the immediate work area. In-water construction will be timed during periods when few if 

any bull trout or juvenile Chinook are present in the area. Thus, construction activities will not 

obstruct or impede migratory or foraging corridors, and so will not degrade these existing critical 

habitats for Chinook salmon or bull trout or proposed critical habitat for steelhead. 

 Impact pile driving of large-diameter steel pilings (24 inches or greater) has been documented to 

cause mortalities in marine resident fish species with swim bladders in the vicinity pile driving 

activities, but no such mortalities have been reported using concrete piles in Puget Sound. In 

addition, all pile driving activities will be conducted during approved work windows when few, if 

any, bull trout, juvenile Chinook salmon or steelhead are present in the area. Thus, construction 

activities will not obstruct or impede migratory or foraging corridors, and so will not degrade these 

existing critical habitats for Chinook salmon or bull trout, or proposed critical habitats for 

steelhead. 

 Noise levels from impact pile driving will not exceed disturbance thresholds for southern resident 

orca outside of the Thea Foss Waterway. Therefore, noise levels exceeding thresholds will not 

enter the migratory and foraging areas of the species within outer portions of Commencement 

Bay and Puget Sound. The project will not degrade the PCEs of water quality, passage conditions, 

and food abundance for this species since all potential habitat effects will be limited to within the 

Thea Foss Waterway.  

 Project construction will be accomplished with multiple measures in place to minimize the risk of 

spills of any toxics into the water column. Thus, project construction will not degrade water quality 

over the long-term, and so will not degrade existing critical habitat for Chinook salmon or bull 

trout in the project area. 

Long-term effects of the proposed project are expected to be minimal or positive: 

 The project will have no measurable long-term adverse effect on water quality or quantity. The 

proposed project is a pedestrian esplanade that replaces an existing esplanade.  
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 Proposed pilings for the pier will be spaced apart such that they will not provide a significant 

barrier or obstruction to the migratory movements of Chinook salmon, steelhead, or bull trout so 

will not degrade PCEs of critical habitat for these species. New substrates (habitat mix and LWD) 

will enhance habitat conditions for an epifaunal community, including those species preyed upon 

by juvenile salmonids, compared with the existing rubble present within the intertidal zone. New 

substrates will also increase shoreline habitat complexity. Thus, project actions will not degrade 

this aspect (PCE) of bull trout critical habitat.  

4.3.5 Summary of Potential Effects on Critical Habitat  

Based on the analyses provided above and in the BE, it can be seen that the proposed project has the 

potential to affect only 1 of the 6 PCEs for Chinook salmon and proposed PCE for steelhead— 

nearshore marine habitat. As many as 6 of the 9 PCEs for bull trout could be affected. Three proposed 

PCE for southern resident orca could be affected.  

The analyses provided above lead to the conclusion that the proposed Esplanade Boardwalk 

Replacement project will result in no net degradation of these PCEs, and therefore existing critical 

habitat for Chinook salmon and bull trout, proposed critical habitat for steelhead, and critical habitat 

for southern resident orca will remain fully functional to serve the conservation needs of the species. 

Accordingly, the project will not result in any destruction or adverse modification of proposed critical 

habitat. 

4.4 Interdependent, Interrelated, and Cumulative Effects 

A number of active programs have had or will have cumulative positive effects on the status of salmon 

in Commencement Bay and in the Puyallup River and Hylebos Creek drainages. First and foremost is 

the in-water cleanup, which is intended to result in the entire area of marine sediments within Thea 

Foss and Wheeler-Osgood Waterways meeting the biologically-based sediment quality objectives in 

ten years (Hart Crowser 1999).  

Several mitigation/restoration efforts have been recently completed within Commencement Bay to 

mitigate for short-term loss of function resulting from waterway remediation, to fully compensate for 

losses of shallow intertidal and subtidal habitat acreage resulting from sediment disposal, and to 

provide affirmative conservation measures that will contribute to restoration of habitat for listed 

species. These include the following habitat restoration/enhancement projects: 

 North Beach Habitat Areas; 

 Middle Waterway Restoration Projects; 

 Puyallup River Side ChanneL; 

 Picks Cove Marina Habitat; 

 Foss Waterway Marina Habitat; 

 Albers Mill Marina Habitat; 

 Head of Thea Foss Waterway Habitat; 

 Johnny’s Seafood Habitat; 
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 Removal and Reinstallation of Pilings; and 

 Removal and Reconstruction of Overwater Structures. 

 

5.0 TAKE ANALYSIS 

Section 3 of the ESA defines “take” as “to harass, harm, pursue, hunt, shoot, wound, trap, capture, 

collect, or attempt to engage in any such conduct.”  The USFWS further defines “harm” as “significant 

habitat modification or degradation that results in death or injury to listed species by significantly 

impairing behavior patterns such as breeding, feeding, or sheltering,” and “harass” as “actions that 

create the likelihood of injury to listed species to such an extent as to significantly disrupt normal 

behavior patterns which include, but are not limited to breeding, feeding or sheltering.” 

The net effect of the proposed project will be to maintain or improve overall habitat quality compared 

with existing conditions. Short-term localized water quality degradation during pile driving and 

removal is not likely to impact habitat for juvenile salmonids. The design, and change in materials of 

the overwater structures, may improve habitat conditions by increasing the amount of light that can 

penetrate beneath the project area. Enhancement of intertidal substrates will likely increase ecological 

functions within the project area. Therefore, no incidental take is anticipated. 

6.0 DETERMINATION OF EFFECT 

NOAA Fisheries/USFWS guidelines for the preparation of biological assessments state that a 

conclusion of “may affect, but is not likely to adversely affect” is the “…appropriate conclusion when 

the effects on the species or critical habitat are expected to be beneficial, discountable, or 

insignificant. Beneficial effects have contemporaneous positive effects without any adverse effects.”  

Insignificant effects, in the NOAA Fisheries/USFWS definition, “…relate to the size of the impacts and 

should never reach the size where take occurs…[One would not expect to]…be able to meaningfully 

measure, detect, or evaluate insignificant effects.”  Based on the analyses in this BE, the expected 

nature and level of the impacts of the proposed project are presented below. 

6.1 Salmonids 

When possible, pile driving for the esplanade project will occur in the dry; those piles driven in the 

water will occur during approved periods when few salmonids are be present in the nearshore. 

Substrate enhancements in the intertidal zone will more than offset the slight increase in proposed 

overwater coverage. Therefore, the proposed action may affect, but is not likely to adversely affect, 

Chinook salmon, steelhead trout, or bull trout.  

6.2 Georgia Basin Rockfish 

In-water pile driving will occur over a brief time period with relatively minor and temporary 

disturbances in nearshore areas in highly modified marine habitats. For these reasons, the project 

action may affect, but is not likely to adversely affect bocaccio, yelloweye rockfish, or canary rockfish. 



Biological Evaluation – Thea Foss Waterway Esplanade Replacement Parcel 10  |  37 
 

 D RA F T  12364-17 

October 28, 2014 

6.3 Green Sturgeon 

Green sturgeon have not been documented in Commencement Bay and have only been occasionally 

observed in Puget Sound. The species is not likely present within the relatively small disturbance zone 

of Thea Foss Waterway; therefore, the project action will have no effect on green sturgeon. 

6.4 Eulachon 

Eulachon have not been documented in Commencement Bay and have only been occasionally 

observed in Puget Sound. The species is not likely present within the relatively small disturbance zone 

of Thea Foss Waterway; therefore, the project action will have no effect on eulachon. 

6.5 Southern Resident Orca 

The proposed action is located in a highly urbanized waterway where whales have not been 

documented. Waterborne noise as the result of in-water pile driving is not expected to exceed the 

injury and disturbance thresholds for whales outside of the waterway; therefore, the proposed action 

may affect, but is not likely to adversely affect, southern resident orca.  

6.6 Birds 

The proposed action is located in a highly urbanized waterway where marbled murrelet have not been 

documented. Waterborne noise, as the result of in-water pile driving, is not expected to exceed the 

injury threshold for murrelets outside of the existing marina; therefore, the proposed action may 

affect, but is not likely to adversely affect, marbled murrelet. 

6.7 Critical Habitat 

The analyses in this BE lead to the conclusion that the proposed esplanade replacement will result in 

no net degradation of the PCEs for Chinook salmon, bull trout, and southern resident orca. Habitat 

enhancements will improve existing intertidal habitats for salmonids. It is highly unlikely that southern 

resident orca will venture into the project and action areas where waterborne noise levels may exceed 

disturbance thresholds. Accordingly, the project may affect, but is not likely to adversely affect 

designated critical habitat for Chinook salmon, bull trout, and southern resident orca. Similarly, 

project actions will not destroy or adversely modify proposed critical habitat for steelhead trout. If 

steelhead critical habitat is designated prior to completion of the project, a provisional effects 

determination is that the project may affect, but is not likely to adversely affect steelhead critical 

habitat based on the above analyses for Chinook Salmon. 
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Essential Fish Habitat  

Thea Foss Waterway Esplanade Replacement 

Parcel 10 

Tacoma, Washington 

  

ACTION AGENCY 

US Army Corps of Engineers, Seattle District. 

PROJECT NAME 

Essential Fish Habitat – Thea Foss Waterway Development Site 2—Esplanade Boardwalk Replacement. 

PROJECT LOCATION 

The proposed project area is located in Tacoma, Pierce County, Washington (Township 20 North, 

Range 03 East, Section 4) along Thea Foss Waterway within Commencement Bay (Figure 1).  

 

Figure 1 – Site vicinity map. 
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ESSENTIAL FISH HABITAT BACKGROUND 

The 1996 amendments to the Magnuson-Stevens Fishery Conservation and Management Act set forth 

the essential fish habitat (EFH) provision to identify and protect important habitats of federally 

managed marine and anadromous fish species. Federal agencies, such as the Corps, which fund, 

permit, or undertake activities that may adversely affect EFH, are required to consult with NOAA 

Fisheries (formerly NMFS) regarding the potential effects of their actions on EFH, and respond in 

writing to NOAA Fisheries’ recommendations.  

Essential fish habitat is defined as those waters and substrate necessary to fish for spawning, breeding, 

feeding, or growth to maturity. “Waters” include aquatic areas and their associated physical, chemical, 

and biological properties that are used by fish, and may include aquatic areas historically used by fish 

where appropriate. “Substrate” includes sediment, hard bottom, structures underlying the waters, and 

associated biological communities (NMFS 1999). 

IDENTIFICATION OF EFH 

Groundfish, coastal pelagic, and salmonid fish species that have designated EFH in Puget Sound are 

listed in Table B-1. Some or all of these species may occur in the project area. Refer to the relevant EFH 

designations (Casillas et al. 1998; PFMC 1998a, 1998b, and 1999) for life history stages of these species 

that may occur in the project vicinity. Assessment of the impacts to these species’ EFH from the 

proposed project is based on this information. 
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Table B-1 – Species of Fish With Designated EFH in the Project Area 

Groundfish Species shortspine thornyhead, Sebastolobus alascanus 
spiny dogfish, Squalus acanthias cabezon, Scorpaenichthys marmoratus 
big skate, Raja binoculata lingcod, Ophiodon elongatus 
California skate, R. inornata kelp greenling, Hexagrammos decagrammus 
longnose skate, R. rhina sablefish, Anoplopoma fimbria 
spotted ratfish, Hydrolagus colliei jack mackerel, Trachurus symmetricus 
Pacific cod, Gadus macrocephalus Pacific sanddab, Citharichthys sordidus 
Pacific hake, Merluccius productus butter sole, Pleuronectes isolepis 
black rockfish, Sebastes melanops curlfin sole, Pleuronichthys decurrens 
bocaccio, S. paucispinis Dover sole, Microstomus pacificus 
brown rockfish, S. auriculatus English sole, Pleuronectes vetulus 
canary rockfish, S. pinniger flathead sole, Hippoglossoides elassodon 
China rockfish, S. nebulosus petrale sole, Eopsetta jordani 
copper rockfish, S. caurinus rex sole, Errex zachirus 
darkblotched rockfish, S. crameri rock sole, Pleuronectes bilineata 
greenstriped rockfish, S. elongatus sand sole, Psettichthys melanostictus 
Pacific ocean perch, S. alutus starry flounder, Platichthys stellatus 
quillback rockfish, S. maliger arrowtooth flounder, Atheresthes stomias 
redbanded rockfish, S. babcocki  

redstripe rockfish, S. proriger Coastal Pelagic Species 

rosethorn rockfish, S. helvomaculatus northern anchovy, Engraulis mordax 
rosy rockfish, S. rosaceus Pacific sardine, Sardinops sagax 
rougheye rockfish, S. aleutianus chub mackerel, Scomber japonicus 
sharpchin rockfish, S. zacentrus market squid, Loligo opalescens 
splitnose rockfish, S. diploproa  

stripetail rockfish, S. saxicola Salmonid Species 
tiger rockfish, S. nigrocinctus chinook salmon, Oncorhynchus tshawytscha 
vermilion rockfish, S. miniatus coho salmon, O. kisutch 
yelloweye rockfish, S. ruberrimus Puget Sound pink salmon, O. gorbuscha 
yellowtail rockfish, S. flavidus  

 

PROJECT DESCRIPTION 

Overview 

The pedestrian esplanade project continues the ongoing replacement of an existing wooden 

esplanade with a new concrete esplanade on Thea Foss Waterway. The proposed esplanade will 

eventually run the length of the waterway. This project proposes to replace 443 feet of existing 

esplanade within Development Site 2, Parcel 11 (Sheets 1–5). The proposed new esplanade will be pile 

supported with approximately 24 piles, most of which will be driven into the upper intertidal zone in 
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the dry or above the ordinary high water mark within upland areas. Only piles that extend into the 

lower intertidal zone would be driven wet.  

The proposed new esplanade will have an overwater footprint slightly larger than the existing 

esplanade. To offset this increase in overwater coverage in the upper intertidal zone, existing concrete 

rubble will be covered with a gravel/sand habitat mix and logs will be anchored to enhance ecological 

functions within the intertidal zone (Sheets 2–4). In addition, grated decking that will allow light 

penetration to the intertidal zone will be incorporated into the design of the new dock along its entire 

length (Sheets 3 and 4). 

Project Details 

An existing 18-foot-by-443-foot wooden esplanade will be replaced with a 20-foot by 443-foot 

concrete esplanade within Development Site 2, Parcel 11 (Sheets 1–5). Four solid wood gangways that 

access the marina floats will also be removed and replaced with one grated gangway and two access 

floats (Sheets 2 and 3). Overwater calculations are presented in Sheet 1. In total, 3,080 square feet of 

existing wooden overwater structure will be removed and replaced with 4,230 square feet of concrete 

overwater structure, for a total increase of 1,150 square feet. This includes proposed grating designed 

into the esplanade (twenty-one 1.5-foot-by-17-foot grated openings; 60 percent open areas), and 

gangway (5 feet by 60 feet) that will result in a functional decrease of 320 square feet (Sheet 1). 

The proposed new esplanade will be supported on the shoreward side by twenty-four 16-inch-

diameter steel piles that will be driven into the upland by an impact hammer. These upland piles will 

be driven at an elevation of +17.5 feet mean lower low water (MLLW; the ordinary high water mark is 

at +13.2 feet MLLW). Twenty-four 16.5-inch octagonal concrete piles will also be driven into the upper 

intertidal zone at an elevation of +7.8 feet MLLW to support the waterward end of the proposed 

esplanade (Sheet 5). When possible, concrete piles will be driven with a shore-mounted impact pile 

driver at lower tidal elevations, such that these piles will be driven in the dry. However, due to daytime 

tidal elevations during the winter, it is expected that some of these piles will have to be driven wet at 

higher tidal elevations. Existing concrete pile caps will remain in place.  

Pile installation may require spudding to open a hole in the existing concrete rubble if difficulty in 

driving the pile is experienced. Spudding is the use of a non-production pile to drive through hard 

surface conditions or obstructions. The spud pile is then extracted and the production pile is placed in 

the hole left by the spud pile and driven to full depth. All spudding, if required, will be conducted in the 

dry. 

The proposed new esplanade deck will be constructed from 8-inch, precast hollow-core planks and a 

cast-in-place concrete topping slab system. The new structure will be built in the same location as the 

existing structure and will extend approximately 10 feet waterward of mean higher high water 

(MHHW) and the existing bulkhead line (Sheet 5). Project staging areas will all be located in the upland 

adjacent to the existing boardwalk at elevations above +18 feet MLLW. No heavy equipment will be 

placed or used within existing intertidal habitats.  
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Project Schedule 

The construction schedule for in-water work at the esplanade is proposed for July 16 through February 

15, 2015. 

Impact Avoidance and Minimization Measures 

Best Management Practices 

Best management practices (BMP) will be employed to reduce the potential for construction-related 

impacts on listed species and their habitats. The following will be incorporated into the design for the 

esplanade replacement project: 

 When possible, intertidal piles will be driven in the dry at low tides to minimize the release of 

waterborne noise.  

 If debris or spill material accidentally enters the waterway, activities will be taken to remove the 

material. All debris or spill material will be properly disposed of at an approved disposal facility. 

 Only concrete piles will be used in the intertidal zone for piling replacement, reducing noise-

related impacts. 

Conservation Measures 

Potential adverse effects of this project on listed species will be avoided or minimized through the 

timing of project construction. In-water work will be conducted during approved work windows when 

juvenile salmonids are not likely to be present (July 16 to February 15).  

To offset the 1,150-square-foot increase in overwater coverage, several conservation measures will be 

incorporated into the design of the project. Twenty-one 1.5-foot-by-17-foot grated openings will be 

situated along the entire length of the proposed esplanade, allowing the penetration of light to the 

intertidal zone below (Sheet 5). These measurements are the actual area open to the intertidal zone 

below, taking into account the additional space necessary to house the grating within the esplanade 

surface. 

The intertidal zone will also be enhanced by covering existing concrete rubble with a habitat mix of 

gravel and sand (Sheet 5). Habitat mix will be laid down at an application rate of 25 tons per 1,000 

square feet between +5 feet and MLLW. The gradation of substrate materials will be agreed upon 

through consultation with the Washington Department of Fish and Wildlife (WDFW). At an elevation 

of between +5 feet MLLW and MHHW, 16 pieces of large woody debris (LWD), root wad intact, will be 

permanently anchored into the slope (the elevation of LWD will be agreed upon through consultation 

with WDFW and WSDOT). LWD will be at least 12 inches in diameter at breast height (dbh) and 15 feet 

in length, and anchored along the entire length of the esplanade to be constructed during this project 

(Sheets 3 and 5). The total intertidal area enhanced with habitat mix and LWD will be approximately 

4,400 square feet covering the entire 443 feet of the proposed esplanade replacement, substantially 
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exceeding the 1,150 square feet of additional overwater coverage. The application of habitat mix and 

anchoring of LWD will be conducted using a backhoe or similar machinery situated on the esplanade. 

No other specific habitat mitigation is proposed as part of this project, because the net effect of the 

project will be to maintain or improve conditions in the project area.  

POTENTIAL ADVERSE EFFECTS OF PROPOSED PROJECT 

The project could potentially adversely affect EFH for groundfish, coastal pelagic, and salmonid species 

by temporarily altering nearshore habitat through the pile driving of approximately 24 concrete piles 

within the upper intertidal zone. Pile driving would potentially adversely affect EFH by displacing 

approximately 106 square feet of area within the footprint of the piles, and creating temporary 

increases in turbidity. This could alter the nature of benthic infauna and epibiota in localized areas, 

thus reducing feeding success by managed species in these areas.  

The proposed new esplanade will increase overwater shading by 1,150 square feet, though spread 

over 443 linear feet of walkway. Increased shading may reduce the level of primary and secondary 

productivity in nearshore EFH.  

The placement of a gravel and sand habitat mix and large woody debris (LWD) over 4,300 square feet 

of intertidal habitat, most of which is presently composed of concrete rubble, may also eliminate 

epibiota and cause a temporary increase in turbidity. However, these temporary effects would be 

offset by the long-term benefits of having natural beach substrates and wood within the intertidal 

zone. Productivity associated with the habitat mix and LWD would likely far exceed that found on 

existing concrete rubble. 

Groundfish, coastal pelagic, and salmonid species may occur in the project area or immediately 

offshore at any time of the year. Direct adverse effects to juvenile salmonids are not expected, 

however, because pile driving would occur during prescribed work windows (July 16 to February 15) to 

avoid outmigratory periods when large numbers of juvenile salmon are expected to be present. Long-

term effects are expected to be minimal and positive since the small increase in overwater coverage 

will be offset by grated openings in the esplanade and the enhancement of the intertidal zone with 

natural beach substrates and LWD. 

The project actions described above have the potential to adversely affect the EFH of managed 

species, but these effects are expected to be localized, temporary, and minimal. Pile driving activities 

will be conducted outside of the salmonid migratory period. Long-term effects will be minimal or 

positive. Care will be taken to ensure that no construction debris enters the waterway. No fresh 

concrete will be exposed to waters.  

From this analysis, it can be concluded that the Thea Foss Esplanade Replacement project will not 

result in a loss of marine habitats or ecological functions. Project actions will not adversely affect EFH 

at the site. 
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Photograph 1 – Existing wood esplanade proposed for replacement in Parcel 10. 
 

 
Photograph 2 – Existing wood esplanade proposed for replacement in Parcel 10.  
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Photograph 3 – Solid gangway proposed for 

replacement in Parcel 10. 
Photograph 4 – Existing intertidal zone 

composed primarily of concrete rubble. 
 

 
Photograph 5 – Existing intertidal zone composed primarily of concrete rubble. 
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October 21, 2014 

 

Hart Crowser 

190 W. Dayton Street, Suite 201  

Edmonds, Washington 98020 

 

Attention: Jim Starkes. Associate Fisheries Biologist 

 

Re: Cultural Resource Review for the Thea Foss Pedestrian Esplanade Project 

 

 

Dear Mr. Starkes: 

NW Cultural Resource Services (NWCRS) completed a cultural resource review for the Thea Foss 

Pedestrian Esplanade Project in Tacoma, Washington.  This research was undertaken in compliance with 

the provisions of Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended, and 

associated regulations 36 CFR 800 regarding the protection of cultural and historic resources. During this 

review, NWCRS conducted a record search, literature review, and a reconnaissance level field survey. 

There are no known archaeological sites within the study area and no significant historic properties will 

be impacted by this project.  If you have any questions about the results presented below, please 

contact me at (206) 356-0163, or by email at nwculturalresources@gmail.com 

Sincerely,  

 

Lara C. Rooke, M.A., RPA 

Principal Archaeologist 

NW Cultural Resource Services          
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Cultural Resource Review for the Thea Foss Pedestrian Esplanade 

Project.  Tacoma, Washington 
 

Introduction 

Hart Crowser, Inc., on behalf of the City of Tacoma, has requested a cultural resource review for the 

Thea Foss Pedestrian Esplanade Project (Project) in Tacoma, Washington (Section 4, Township 20 North, 

Range 3 East, Willamette Meridian).  The project continues the ongoing replacement of an existing 

wooden esplanade with a new concrete esplanade on Thea Foss Waterway. The project requires a 

Federal permit under the Clean Water Act, and is therefore subject to compliance under Section 106 of 

the National Historic Preservation Act (NHPA) of 1966, as amended, and associated regulations 36 CFR 

800 regarding the protection of cultural and historic resources.  

Project Background 

Archaeological and historic resource assessments for the project were completed in 2006 (Artifacts 

2006, White 2006).  The results of these assessments were submitted to the Department of Archaeology 

and Historic Preservation (DAHP) for review.  The 2006 assessments covered a large study area that 

extended north along the west bank of the Thea Foss Waterway, from East 13
th

 Street to East 4
th

 Street.  

The scope of the current project is located within that study area, extending from East 10
th

 Street to East 

8
th

 Street (Figure 1). 

On May 7, 2014, NW Cultural Resource Services (NWCRS) archaeologist, Lara Rooke, spoke with United 

States Army Corps of Engineers (USACE) Archaeologist, Lance Lundquist, to discuss the need for 

additional cultural resource studies.   In order to supplement the 2006 assessments, and identify any 

changes in the extant conditions, a background records review of the project was requested by the 

USACE. The intent of this letter report is to update the literature search and review the 2006 findings in 

light of the current project scope.  

Project Description 

The project will replace an existing wooden esplanade with a new concrete esplanade along the west 

bank of the Thea Foss Waterway. This project proposes to replace 330 feet of existing esplanade with a 

slightly larger structure. The proposed new esplanade will be pile supported with approximately 38 

piles, most of which will be driven into the upper intertidal zone in the dry or above the ordinary high 

water mark within upland areas.  

An existing 18-foot by 443-foot wooden esplanade will be replaced with a 20-foot by 443-foot concrete 

esplanade.  Four solid wood gangways that access the marina floats will also be removed and replaced 

with one grated gangway and two access floats. In total, 3,080 square feet of existing wooden overwater 

structure will be removed and replaced with 4,230 square feet of concrete overwater structure, for a 

total increase of 1,150 square feet.  This includes proposed grating designed into the esplanade (twenty-

one 1.5-foot by 17-foot grated openings; 60 percent open areas), and gangway (5-foot by 60-foot) that 

will result in a functional decrease of 320 square feet. 

The project is located along the west bank of the Thea Foss Waterway, a commercial and industrial area 

that supports Washington’s shipping industry.  The western shore of the Thea Foss Waterway was once 

a tide flat within the Puyallup River delta, and the shoreline was located 500 feet west of the current 

location.  Construction of Thea Foss Waterway, which began in 1889, changed the historic environment 

dramatically.  A large dredge operated for 2 years removing sediment from the bottom of the delta, 

depositing it on the tide flats on either side of the channel.  This created the current terrace that 
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parallels the shoreline of the waterway.  In 1900, the USACE began to improve the channel, constructing 

bulkheads along the shore to hold back the fill deposits and raise the terrain, creating a deeper 

waterway allowing larger ships passage. Following completion of the waterway, timber-framed 

warehouses were constructed along the shoreline; most of these have since been replaced with modern 

aluminum sided structures.  A thorough description of the development of the Thea Foss Waterway, and 

the environmental and cultural context for this project is presented in the 2006 reports (Artifacts 2006, 

White 2006).      

Affected Environment 

The Area of Potential Effects (APE) for this project extends from East 10
th

 Street to East 8
th

 Street, and is 

bound on the west by Dock Street and the Thea Foss Waterway on the East (Figure 2). Twenty-two 

surveys have been completed within a mile of the project APE (Table 1).  With the exception of the two 

survey’s mentioned above, none of these survey’s overlapped the current APE.   

There are eight archaeological sites located within a mile of the APE (Table 2).  The closest known 

archaeological site is located 800 feet north of the APE.  This site, 45PI80, contains a petroglyph that is 

etched on to a boulder.  Unfortunately, during the construction of Pacific Avenue the boulder was 

buried beneath the roadway. The other archaeological resources in the area are late nineteenth century 

historic sites associated with the early development of Tacoma.  

Numerous sites listed in the National Register of Historic Places (NRHP) are located within a mile of the 

APE.  These are located on the bluff above the APE and outside of the project viewshed.  There are no 

historic properties within the project APE.  A total of six historic properties are located within the 

viewshed of the proposed project.  Three historic properties are located on the lower terrace of the 

Thea Foss Waterway and three are located on the bluff above (Table 3, Figure 3).  These historic 

properties include a totem pole, bridge, fire station, a warehouse, and three commercial buildings.  

Impacts  

NWCRS completed a field visit to the project site on October 20th, 2014, to examine the ground surface 

for archaeological deposits and to evaluate the potential for impacts to historic properties listed in the 

NRHP. The results of this field survey are presented below. 

Impacts to Archaeological Resources 

During the field visit a utility project was underway and several open trenches provided opportunities to 

examine the upper subsurface sediments (Photograph 1).   The open trench was approximately 3 feet 

deep and ran north/south along the edge of the wooden esplanade within the APE.  The sediments 

observed within the trench appeared to be fill materials deposited during the dredging that occurred 

during the construction of the waterway.  No native sediments were observed.  

As the modern ground surface along the waterway was created from dredge materials and the historic 

shoreline was located 500 feet west of its current location, there is a low potential for finding precontact 

archaeological deposits during the construction of the esplanade. In addition, historic archaeological 

deposits associated with the original warehouse operations are unlikely to be intact due to the amount 

of construction disturbance that has occurred since they were demolished.  

The historic wooden esplanade has already been dismantled and only the concrete supports are present 

(Photograph 2).  Along the edge of the waterway, on the bank beneath the footprint of the demolished 

structure, concrete riprap is present protecting the shoreline from erosion.  No native sediments were 

observed. 
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Impacts to Historic Properties 

The closest historic property to the project is the Balfour Dock Building which is located to the north, 

adjacent to the waterway, outside of the project APE.  At this location, the wooden esplanade has 

already been replaced with a concrete esplanade, and the historic building is surrounded by modern 

warehouses (Photograph 3). The esplanade is visible from the fireboat station, on the east bank of the 

waterway, and the Morgan Murray bridge; however, the historic setting for both of these resources has 

been altered with the construction of modern high rises on the bluff above the waterway and the 

construction of modern warehouses along the west bank.  The remaining historic properties in the 

project viewshed are located on the bluff above the waterway.  Due to the steepness of the topography, 

the project area is not visible to any of these resources when viewed from the street level. 

 

Summary and Recommendations 

There will be no direct or indirect impacts to known archaeological sites or historic properties.  The 

previous archaeological assessment that was completed for this project recommended archaeological 

monitoring during construction of the esplanade (White 2006). Although the potential for archaeological 

deposits was considered low,  White suggested a possibility for buried deposits at the interface of the fill 

and native sediments associated with the historic tide flats (2006:3-14). 

After reviewing the proposed construction plans, NWCRS finds that archaeological monitoring would not 

provide a benefit toward documenting and protecting cultural resources.  Since the scope of the 

construction work will be restricted to driving steel piles through the concrete riprap, there will be 

limited ground disturbance and opportunity to observe the buried sediments beneath.  Pursuant to 

Section 106 of the National Historic Preservation Act and 36CFR800.5(3)(b), NWCRS finds that the 

project will not impact significant historic properties and no further work is recommended.  

If archaeological resources were discovered during construction, all construction activity in the 

immediate area would stop so that a qualified archaeologist could accurately assess the context, 

significance and integrity of the find.  If human remains were discovered (e.g., human skeletal remains), 

the contractor would contact the Peirce County Sheriff, and the affected Native American tribe(s) if the 

remains are determined to be Native American. DAHP and the City of Tacoma would also be 

immediately contacted upon discovery of significant cultural resources. All Native American graves on 

private or public lands are protected under Washington State law (RCW 27.44). Disturbance of a known 

Native American grave is considered a Class C felony. 
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Certification 

I certify that: 

• I am a Professional Archaeologist meeting all applicable state and federal professional 

qualification standards; and 

• This report is accurate to the best of my knowledge. 

 

Name: Lara C. Rooke, M.A., RPA 

Title: Principal Archaeologist, NWCRS 

Signature:  

           

Date: October 21, 2014 
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Figure 1. Project Vicinity Map

Source: Esri Delorme Basemap
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Figure 2. Area of Potential Effects

Source: Esri Topographic Basemap
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Figure 3. National Register sites within the project viewshed
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Photograph 1.  Utility trench excavation along the west edge of the 

demolished wooden esplanade (facing North).

 

Photograph 2.  Overview of the demolished wooden esplanade (facing South). 
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Photograph 3.  The Balfour Dock Building (facing North). 
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Table 1. Cultural resource surveys completed within 1 mile of the APE. 

Author Report Date 

Artifacts Consulting Historic Resources Report Thea Foss Waterway Public Esplanade, East 13th Street 

to East 4th Street 

2006 

Baldwin, Garth Archaeological Assessment of Site 4, Thea Foss Waterway 2006 

Baldwin, Garth Archaeological Recovery of Human remains at 2307 South Ash Street 2006 

Becker, Thomas Results of an Archaeological Survey of the Petrich  Marine Dock Property 2006 

Chambers, Jennifer Cultural Resources Assessment for Thea Foss Waterway Site 1 Project 2006 

Chatters, James Letter to City of Tacoma Regarding Phase I Cultural Resources Assessment for 

Conoco Phillip's Tacoma Terminal Seawall repair 

2006 

Hudson, Loralea Cultural/archaeological investigation for Simpson Tacoma Kraft Company 

Cogeneration Building 

2006 

Kent, Ronald Historic Properties Investigation for the Shaub-Ellison's Parcel Brownfield's Cleanup 

Project on the University of Washington-Tacoma Campus 

2006 

White, William DRAFT: Archaeological Assessment of the Thea Foss Waterway Public Esplanade, 

East 13th Street to Thea's Park 

2006 

Berger, Margaret Cultural Resources Assessment for the Center for Urban Waters project 2008 

Hoyt, Brian Cultural Resource Monitoring of Geotechnical Boring at Washington State Historical 

Society Research Center 

2008 

Sharpe, James Tacoma/Peirce County HOV Program I-5 M Street to Portland Avenue - HOV I-5: I-5 

Portland Avenue to Port of Tacoma Road - Southbound HOV, I-5 Portland Avenue 

to Port of Tacoma Road-Northbound HOV Historic Cultural & Archaeological 

Resources Discipline Report 

2009 

Sullivan, Michael Tacoma Post Office Court and Customs House Historic Structures Report 2009 

Berger, Margaret Cultural Resources Assessment for the Murray Morgan Bridge Rehabilitation 

Project 

2010 

Merrill, Christie Memo to Lauren Smith Re: Tacoma Trestle  Replacement 2012 

Pinyard, Dave FCC Form 623 Wright Park #WA651 2012 

Van Galder, Sarah Federal Railroad Administration WSDOT Point Defiance Bypass Project 

Environmental Assessment, Section 106 Survey Report Historic, Cultural, and 

Archaeological Resources Discipline Report 

2012 

Askin, Timothy Historic Properties Survey of Foss Waterway (Tacoma Paper & Stationery Building) 

Telecomm Installation 1721-35 Jefferson Avenue 

2013 

Pinyard, Dave St. Helens #SE63XC422, 47 Street Helens Avenue 2013 

Shong, Michael Results of Archaeological Monitoring for Sound Transit’s Sounder Commuter Rail D-

to-M streets track and Signal Project 

2013 

Baker, Todd Cultural Resources Survey: Proposed Roof-Top Antenna Modification Site Name: 

TAC Wheeler - AWS 

2014 

Holschuh, Dana Archaeological Survey of the Sewell Park (TA3243) Project Area 2014 
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Table 2. Archaeological sites within 1 mile of the APE. 

 

 

 

 

 

 

 

 

Table 3.  National Register Properties located within the project viewshed. 

Site Name Date of 

Construction 

Balfour Dock Building (45PI761) 1900 

City Waterway (Murray Morgan) Bridge (45PI654) 1911 

Tacoma (Weyerhaeuser) Building (45PI694) 1910 

Tacoma Totem Pole (45PI162) 1903 

Fireboat Station (45PI653) 1929 

Perkins Building 1907 

 

 

Site  Description Distance to APE 

(feet) 

45PI80 Petroglyph boulder 800 

45PI204 Nettie J. Asberry House - Historic Archaeological site 5000 

45PI221 YWCA- Historic Archaeological site 2000 

45PI283 Burlington Northern Railroad Bridge - Historic Archaeological Site 2000 

45PI491 Fife Block - Historic Archaeological site 2500 

45PI707 Tacoma Convention Center - Historic Archaeological site 2500 

45PI708 Tacoma Convention Center - Historic Archaeological site 2500 

45PI709 Market Street Privy - Historic Archaeological site 2500 
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