APPENDIX H
CLEAN WATER ACT SECTION 404
SUBSTANTIVE COMPLIANCE
PACKAGE

APPENDIX H1
JARPA

AGENCY USE ONLY

Date received:

WASHINGTON STATE
Joint Aquatic Resources Permit
Application (JARPA) Form1,2

Agency reference #:
Tax Parcel #(s):

USE BLACK OR BLUE INK TO ENTER ANSWERS IN THE WHITE SPACES BELOW.

Part 1–Project Identification
1. Project Name (A name for your project that you create. Examples: Smith’s Dock or Seabrook Lane Development)

[help]

Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area, Lower Duwamish Waterway
Superfund Site, Seattle, WA

Part 2–Applicant
The person and/or organization responsible for the project. [help]

2a. Name (Last, First, Middle)
Massie, Jeff

2b. Organization (If applicable)
Seattle Public Utilities, City of Seattle
2c. Mailing Address (Street or PO Box)
700 5th Ave., Suite 4900

2d. City, State, Zip
Seattle, WA 98124-4018

2e. Phone (1)

2f. Phone (2)

2g. Fax

2h. E-mail

( 206 ) 684-0976

(

(

Jeff.massie@seattle.gov

1

)

)

Additional forms may be required for the following permits:
 If your project may qualify for Department of the Army authorization through a Regional General Permit (RGP), contact the U.S. Army Corps of
Engineers for application information (206) 764-3495.
 If your project might affect species listed under the Endangered Species Act, you will need to fill out a Specific Project Information Form (SPIF) or
prepare a Biological Evaluation. Forms can be found at
http://www.nws.usace.army.mil/Missions/CivilWorks/Regulatory/PermitGuidebook/EndangeredSpecies.aspx.
 Not all cities and counties accept the JARPA for their local Shoreline permits. If you need a Shoreline permit, contact the appropriate city or county
government to make sure they accept the JARPA.

2

To access an online JARPA form with [help] screens, go to
http://www.epermitting.wa.gov/site/alias__resourcecenter/jarpa_jarpa_form/9984/jarpa_form.aspx.

For other help, contact the Governor’s Office of Regulatory Assistance at 1-800-917-0043 or help@ora.wa.gov.
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Part 3–Authorized Agent or Contact
Person authorized to represent the applicant about the project. (Note: Authorized agent(s) must sign 11b of this
application.) [help]

3a. Name (Last, First, Middle)
Albano, Sarah, Eliza

3b. Organization (If applicable)
Integral Consulting, Inc.

3c. Mailing Address (Street or PO Box)
4190 S. Highland Drive, Suite 229

3d. City, State, Zip
Salt Lake City, UT 84108

3e. Phone (1)

3f. Phone (2)

3g. Fax

3h. E-mail

(

( 801

( 801) 277-6698

salbano@integral-corp.com

801 ) 277-6690

) 455-5880

Part 4–Property Owner(s)
Contact information for people or organizations owning the property(ies) where the project will occur. Consider both
upland and aquatic ownership because the upland owners may not own the adjacent aquatic land. [help]
Same as applicant. (Skip to Part 5.)
Repair or maintenance activities on existing rights-of-way or easements. (Skip to Part 5.)
There are multiple upland property owners. Complete the section below and fill out JARPA Attachment A for
each additional property owner.
Your project is on Department of Natural Resources (DNR)-managed aquatic lands. If you don’t know,
contact the DNR at (360) 902-1100 to determine aquatic land ownership. If yes, complete JARPA Attachment E
to apply for the Aquatic Use Authorization.

4a. Name (Last, First, Middle)

4b. Organization (If applicable)
4c. Mailing Address (Street or PO Box)

4d. City, State, Zip
4e. Phone (1)

4f. Phone (2)

4g. Fax

(

(

(

)
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Part 5–Project Location(s)
Identifying information about the property or properties where the project will occur. [help]
There are multiple project locations (e.g. linear projects). Complete the section below and use JARPA
Attachment B for each additional project location.

5a. Indicate the type of ownership of the property. (Check all that apply.)

[help]

Private
Federal
Publicly owned (state, county, city, special districts like schools, ports, etc.)
Tribal
Department of Natural Resources (DNR) – managed aquatic lands (Complete JARPA Attachment E)

5b. Street Address (Cannot be a PO Box. If there is no address, provide other location information in 5p.)

[help]

8700 Dallas Ave S.

5c. City, State, Zip (If the project is not in a city or town, provide the name of the nearest city or town.)

[help]

Seattle, WA 98108

5d. County

[help]

King

5e. Provide the section, township, and range for the project location.
¼ Section
SW ¼

Section
33

[help]

Township
24N

Range
4E

5f. Provide the latitude and longitude of the project location.

[help]

 Example: 47.03922 N lat. / -122.89142 W long. (Use decimal degrees - NAD 83)

47.52549 N lat/ -121.31088 W long

5g. List the tax parcel number(s) for the project location.

[help]

 The local county assessor’s office can provide this information.

000160-0044

5h. Contact information for all adjoining property owners. (If you need more space, use JARPA Attachment C.)
Name
Port of Seattle

JARPA Revision 2012.1

Mailing Address
MARINE REAL ESTATE
PO BOX 1209
SEATTLE WA 98111

[help]

Tax Parcel # (if known)
000160-0044

Page 3 of 19

5i. List all wetlands on or adjacent to the project location. [help]
N/A
5j. List all waterbodies (other than wetlands) on or adjacent to the project location. [help]
Lower Duwamish Waterway
5k. Is any part of the project area within a 100-year floodplain?

[help]

Yes
No
Don’t know
The 100-year floodplain is contained within the channel. FEMA Flood Insurance Rate Map Panel No.
53033C0645 F, for King County, WA, and Incorporated Areas, dated May 16, 1995, indicates that the 100year flood elevation is at 8.0 ft NGVD29. This corresponds to 13.93 ft MLLW as shown on the Figures
(Appendix 1). Portions of the project water-ward of the 13.93 ft MLLW contour will be in the floodplain. The
floodplain is shown in the figure set provided in Appendix 1.

5l. Briefly describe the vegetation and habitat conditions on the property.

[help]

The stormwater outfall will be constructed in an easement that extends from Dallas Ave S., through the Port’s
Terminal 117 (T-117) site, and across the riverbank to the Lower Duwamish Waterway (Appendix 1). The
easement area on T-117 is industrial land that was paved or graveled and has long been in industrial use. The
Port of Seattle’s (Port’s) Sediment and Upland Areas Cleanup (started in fall 2013; scheduled to be completed in
spring 2014), removed the low quality riparian habitat along the riverbank that consisted primarily of invasive forb
(herbaceous plants) and shrub species such as Himalayan blackberry (Rubus discolor) that overhung the water
only at high tide (ESA Section 7 Consultation Biological Assessment Phase 1: Sediment and Upland Areas
Cleanup, Crete Consulting and Grette Associates). Little or no aquatic vegetation is present. Upon completion
of the Port’s Sediment and Upland Areas Cleanup, the easement area will be covered in granular material in the
upland areas and riprap along the bank.

5m. Describe how the property is currently used.

[help]

The easement area crosses the northernmost portion of the Terminal 117 (T-117) property, which has been
vacant since 2007. The T-117 property, including the easement area, is currently being remediated by the Port
as part of their non-time critical removal action (NTCRA) Sediment and Upland Areas Cleanup project
(anticipated completion spring 2014). The easement area, along with the remainder of the T-117 property, will
be restored to an interim configuration so that future land use options and decisions by the Port are not limited.
Future use of the T-117 property has not yet been determined, but potential land use options include reuse as
industrial property or restoration as an aquatic habitat (currently in the design phase; anticipated 2015
construction) (Exhibit 1). The City of Seattle (City) is coordinating with the Port on the sequencing of the work.
The easement is north of the potential habitat restoration area on the T-117 property and, based on a mixing
zone analysis (detailed in the Supplement to the Seattle Biological Evaluation included with this package), the
area of potential water quality effects does not extend upstream to the potential Port habitat restoration area.

5n. Describe how the adjacent properties are currently used.

[help]

The T-117 property outside of the easement has been vacant since 2007. The property is being remediated as
part of the Port’s NTCRA in 2013 and 2014. The Port plans to redevelop the property as a habitat restoration
project or an industrial facility.

5o. Describe the structures (above and below ground) on the property, including their purpose(s) and current
condition. [help]
There are no structures within the easement for the project. All structures within the T-117 property have been
removed as part of the Port’s T-117 Sediment and Upland Areas Cleanup project, which is currently underway.

5p. Provide driving directions from the closest highway to the project location, and attach a map.
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From WA-99 S, take West Marginal Way/South Park exit. Stay left at fork (follow signs for S Park/Cloverdale
St). Left onto 1st Ave S/2nd Ave SW; Continue to follow 1st Ave S. Left onto S. Cloverdale St. Left onto 16th Ave
S. Right onto Dallas Ave S. Project location will be on left. See Figure 1 (Appendix 1).

Part 6–Project Description
6a. Briefly summarize the overall project. You can provide more detail in 6b.

[help]

The project is the installation of a storm drain outfall to the Lower Duwamish Waterway. The outfall is a typical
and fundamental part of the stormwater collection and treatment system that is being installed as part of the
NTCRA under an Administrative Settlement Agreement and Order of Consent (ASAOC) between the City, the
Port, and the U.S. Environmental Protection Agency (EPA).
The proposed stormwater outfall will be installed within an easement through the Port’s T-117 property. The
City is currently negotiating the easement with the Port to construct, operate, and maintain the outfall across T117. The 18-inch diameter HDPE outfall on the Port’s T-117 property is being installed to replace two preexisting outfalls that used to discharge stormwater from the Adjacent Streets that sheet flowed onto T-117
(these pre-existing outfalls were removed by the Port in 2013 during the Port’s T-117 Upland and Sediment
cleanup project).
The proposed outfall pipe will be installed through an existing riprap bank. The pipe will terminate at an
elevation of +5 feet MLLW. It will be buried by a minimum 5 foot cover shoreward of the terminus at the time of
construction. The current Port habitat design would reduce this cover to 2 feet shoreward of the terminus. The
construction and use of an 18-inch outfall on T-117 property is necessary to accommodate stormwater drainage
from the neighborhood adjacent to the T-117 property. Existing site conditions (Figure 2) and proposed site
conditions (Figure 3) are provided in Appendix 1.

6b. Describe the purpose of the project and why you want or need to perform it.

[help]

Purpose: The purpose of the project is to install an outfall to handle stormwater from the permanent stormwater
and treatment system required under the ASAOC. The new outfall will allow stormwater from the Adjacent
Streets to discharge to the waterway as it has historically. The outfall will serve an area of approximately 2.48
acres of public right-of-way (ROW) and 0.44 acres of private property adjacent to T-117. Runoff from a portion
of this area (about 1.33 acres of ROW and 0.44 acres of private property) has historically discharged to the
waterway; the remainder, 1.14 acres historically discharged to the King County combined sewer system.
However, since 2004, when the City conducted an independent cleanup action in the Adjacent Streets, runoff
from this area has temporarily been collected, stored, and discharged to the combined sewer system.
Continued discharge to the combined sewer system is not feasible because the system is severely over capacity
and subject to sewer backups. The project will also permanently redirect stormwater runoff from about 1.14
acres of public ROW from the combined sewer system and route it to the Lower Duwamish Waterway to reduce
pressure on the combined system. Runoff from areas that historically drained to the combined sewer will be
allowed to infiltrate where feasible to maintain the total volume of stormwater discharged from the outfall to preproject or lower levels. Stormwater will be treated in a combination of bioretention cells and Filterra® tree box
units prior to discharge to the waterway.
NTCRA Background: T-117 (River Mile 4 per Ruggerone et al. 2006, approximately 3.5 miles south of the
southern tip of Harbor Island) is one of several early action areas within the Lower Duwamish Waterway
Superfund Site that EPA has identified as being highly contaminated. Although the project does not include
contaminated soils management, the overall NTCRA is being conducted to address contaminated soils within
the early action area and consists of two phases: the Sediment and Upland Areas Cleanup project the Port is
currently completing on the T-117 property and the Residential Yards and Adjacent Streets work, which includes
the permanent stormwater and treatment system in the neighborhood adjacent to the T-117 property. The
Residential Yards cleanup was completed in 2013.
JARPA Revision 2012.1
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The Adjacent Streets and Stormwater project includes the removal of approximately 10,300 cy of contaminated
soil from ROWs, installation of a stormwater collection and treatment system, backfill of the excavations to
existing grade, restoration of ROWs, and construction of a new outfall to the waterway.
Figure 2 shows the condition of the Port’s T-117 site as it will be after the Sediment and Upland Areas Cleanup
project is complete. This condition is the existing condition for the outfall construction.
Previous Cleanup Activities and Temporary Stormwater Treatment: Before the City began its independent
cleanup activities in 2004, runoff from the public ROWs immediately adjacent to the T-117 site flowed untreated
across the adjacent properties (T-117 site and the South Park Marina property), and was discharged to the
waterway via sheet flow or via existing upland onsite drainage systems that inadvertently collected this runoff as
it sheet flowed across the property. The existing outfalls on T-117 were removed in 2013 as part of the Port’s
Sediment and Upland cleanup. Work conducted by the City to date includes removal of contaminated soil and
placement of clean gravel at various locations adjacent to T-117 between 2004 and 2006, grading and paving of
several streets, and the installation of a temporary stormwater collection and treatment system to serve the
newly paved roadways.
Stormwater is temporarily being discharged to the combined sewer system under a Major Discharge
Authorization (No. 4072-06) with King County Industrial Waste. The discharge authorization expires December
31, 2018. Stormwater is held in storage tanks and released at a controlled rate into the combined sewer system
as capacity allows. Under existing conditions, runoff continues to be discharged to the Lower Duwamish
Waterway (via the Port’s onsite system until the upland cleanup started in 20133, and now via a hose that is laid
across T-117 and extended over the bank into the river when needed) when storms exceed tank capacity (i.e.,
large storms or multiple back to back storms) or when tanks and associated piping are drained to protect from
freezing. Since 2005, the temporary system has overflowed to the Lower Duwamish Waterway approximately
15 times. The treatment system was removed in April 2005 when testing determined that stormwater met King
County discharge limits without treatment.
Stormwater System Operation: The ASAOC-required stormwater system in the ROWs adjacent to the T-117
property will provide collection, conveyance, and water quality treatment in accordance with City Code and the
City’s National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer Systems
permit. Stormwater will be treated in a combination of bioretention cells and Filterra® tree box units prior to
discharge to the waterway. Bioretention cells will be used where underlying soils are suitable for infiltration
(e.g., >0.25 in/hr infiltration rate). Filterra® tree box units will be used where soil is not suitable for infiltration.

6c. Indicate the project category. (Check all that apply)

[help]

Commercial
Residential
Institutional
Transportation
Maintenance
Environmental Enhancement
Project is to construct outfall to replace pre-existing outfalls removed in Fall 2013

6d. Indicate the major elements of your project. (Check all that apply)

Recreational

[help]

Aquaculture

Culvert

Float

Bank Stabilization

Dam / Weir

Floating Home

Boat House

Dike / Levee / Jetty

Geotechnical Survey

Boat Launch

Ditch

Land Clearing

Boat Lift

Dock / Pier

Marina / Moorage

Bridge

Dredging

Mining

Retaining Wall
(upland)
Road
Scientific
Measurement Device
Stairs
Stormwater facility

3

During overflow conditions, the discharge hose from the temporary storage tanks was inserted into an existing catch basin located at
the southeast end of T117 (CB-6) and discharged to the waterway via the outfall at the south end of T117.
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Bulkhead

Fence

Outfall Structure

Swimming Pool

Buoy

Ferry Terminal

Piling/Dolphin

Utility Line

Channel Modification

Fishway

Raft

Other: replace riprap

6e. Describe how you plan to construct each project element checked in 6d. Include specific construction
methods and equipment to be used. [help]
 Identify where each element will occur in relation to the nearest waterbody.
 Indicate which activities are within the 100-year floodplain.

Construction of the outfall will occur after the T-117 Sediment and Upland Areas have been remediated, which is
currently underway. It is anticipated that at the time of outfall construction, the shoreline will consist of a riprap
embankment with bedding and geotextile fabric, which will be restored following outfall construction.
The pipe will terminate at an elevation of +5 feet MLLW (Figure 4). Installation of the outfall from the up-gradient
manhole to the pipe terminus is expected to take a total of 6-8 weeks as follows:
 2-3 weeks: Work waterward of the mean higher high water (MHHW) will be completed during daytime
low tides (in the dry) in the period from mid-June to September.
 < 1 week: Work within the flood plain above the MHHW.
 3-4 weeks: Work above the flood plain.
All work will occur in the dry. The outfall will discharge onto the riprap slope as shown in Figure 5. The work will
be completed outside of the in-water work window in order to take advantage of daytime low tides and minimize
the direct effects associated with in-water work. The timing will allow the equipment operator the greatest
visibility during removal of sediment, resulting in greater precision during excavation and thus reducing the
potential for elevated turbidity. Additionally, less rainfall during the summer will reduce the potential for erosion
from runoff and from high river flow.
Work within the property boundary above the flood plain will include excavating a trench for placement of the
outfall. The excavated material will be disposed off-site; clean import material will be used to backfill the trench.
The existing geotextile fabric underlayer will be cut along the centerline and folded back. The outfall pipeline will
be placed to grade and bedded with imported clean crushed gravel. A geotextile filter fabric matching the
existing will be placed over the pipeline, and the edges of the existing and new geotextile will be lapped over
each other. The trench will be backfilled with clean import material. Surface grades and materials will be
restored to the original condition.
Excavation will occur during daytime low tides such that work will be performed above the tide level. Any
exposed bank soil will be back‐bladed, smoothed, and covered with anchored filter fabric prior to tidal
inundation. Any areas potentially exposed to tides will be graded to be free-draining prior to inundation.
Furthermore, the Contractor will use Temporary Erosion and Sedimentation Control (TESC) measures to
prevent erosion of upland soil and to prevent water quality impacts. Consequently, any turbidity effects will be
temporary and minor in nature. Minor turbidity is the only anticipated construction related impact.
JARPA Revision 2012.1
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Work area, plan, profile, and section drawings are shown in Figures 3 through 5 (Appendix 1). Construction is
anticipated to be performed by land-based equipment. Construction equipment will consist of excavators and
heavy trucks. MHHW is at elevation 11.36 ft MLLW. Work waterward of the 11.36 ft MLLW contour will occur in
the waterway, but will occur during low tide in the dry. The outfall excavation will be completed using trench
boxes to stabilize the excavation sidewalls. Construction of the outfall will extend approximately 12 linear feet
waterward of MHHW. The anticipated construction sequence for work within the waterway is described below:


Existing riprap will be removed from the shoreline and stockpiled upland for eventual reuse. The riprap
bedding and material regraded during the Port’s Sediment and Upland Area cleanup will be removed
from the shoreline and transported offsite for disposal.
 The geotextile fabric underlayer will be cut along the centerline and folded back.
 On-site material will be excavated along the proposed pipe alignment to approximately 4 inches below
the final pipeline grade. Dry material that passes a paint filter test will be disposed in accordance with its
waste profile characteristics. Wet material will be supplemented with a bulking agent (e.g., Portland
cement, polyacrylamide, cement kiln dust, fly ash, or similar stabilizing agents to absorb water) to take up
any free liquids before being transported for disposal.
 The HDPE outfall pipeline will be placed to grade and bedded with imported gravel (i.e., 3/4-inch crushed
gravel per City standard specifications type 22). Warning tape will installed on top of the trench
(approximately 5 feet below final grade at the time of construction) to denote its presence and protect it
from damage by future excavation expected to occur in the area.
 A section of low permeability soil will be installed as trench plugs at four locations along the outfall trench
to limit migration of groundwater through the trench area after construction.
 A geotextile filter fabric will be placed over the pipeline, and the edges of the existing and new geotextile
fabric will be lapped over each other.
 The trench will then be backfilled to the adjacent grade per standard plan 284 (City of Seattle 2011a4)
with imported pit run sand per mineral aggregate Type 10 (City of Seattle 2011b5) amended with
bentonite to reduce permeability.
 Along the riverbank, the new riprap bedding (type 22 crushed gravel) will be placed to the original grade
over geotextile filter fabric which shall be placed so that it is overlapped with the existing filter fabric along
the bank line.
 The riprap will then be restored to the original grade.
Equipment will be staged within the outfall easement area on the Port’s T-117 property. TESC will be
implemented to protect water quality in the Lower Duwamish Waterway. In particular, the following measures
will help to avoid water quality degradation during construction:



All groundwater or seepage removed from excavations (e.g., dewatering water) will be collected, treated,
and discharged to the combined sewer under a Major Discharge Authorization (No. 4072-06) with King
County Industrial Waste.
Materials stockpiles will be stabilized from erosion, protected with sediment trapping measures, and
located away from storm drain inlets, waterways, and drainage channels.

As noted in 5K above, the 100-year flood elevation is at 13.93 ft MLLW. Work water-ward of the 13.93 ft MLLW
contour will occur in the floodplain. Construction of the outfall will extend approximately 17 linear feet into the
floodplain and daylight within the existing riprap slope (Figure 5, Appendix 1).

4

City of Seattle. 2011a. Standard Plans for Municipal Construction. Prepared by City of Seattle, Seattle Public Utilities,
Department of Planning and Development, Seattle, WA. January.
5

City of Seattle. 2011b. Standard Specifications for Road, Bridge and Municipal Construction. Prepared by City of Seattle, Seattle
Public Utilities, Department of Planning and Development, Seattle, WA. January.
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6f. What are the anticipated start and end dates for project construction? (Month/Year)

[help]

 If the project will be constructed in phases or stages, use JARPA Attachment D to list the start and end dates of each phase or
stage.

Start date: _mid-June 2015____

End date: _September 2015________

See JARPA Attachment D

6g. Fair market value of the project, including materials, labor, machine rentals, etc.

[help]

$125,000

6h. Will any portion of the project receive federal funding?

[help]

 If yes, list each agency providing funds.
Yes

No

Don’t know

Part 7–Wetlands: Impacts and Mitigation
Check here if there are wetlands or wetland buffers on or adjacent to the project area.
(If there are none, skip to Part 8.) [help]

7a. Describe how the project has been designed to avoid and minimize adverse impacts to wetlands.

[help]

Not applicable

7b. Will the project impact wetlands?
Yes

No

[help]

Don’t know

7c. Will the project impact wetland buffers?
Yes

No

[help]

Don’t know

7d. Has a wetland delineation report been prepared?

[help]

 If Yes, submit the report, including data sheets, with the JARPA package.

Yes

No

7e. Have the wetlands been rated using the Western Washington or Eastern Washington Wetland Rating
System? [help]
 If Yes, submit the wetland rating forms and figures with the JARPA package.

Yes

No

Don’t know

7f. Have you prepared a mitigation plan to compensate for any adverse impacts to wetlands?

[help]

 If Yes, submit the plan with the JARPA package and answer 7g.
 If No, or Not applicable, explain below why a mitigation plan should not be required.

Yes

No

Not applicable

7g. Summarize what the mitigation plan is meant to accomplish, and describe how a watershed approach was
used to design the plan. [help]
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7h. Use the table below to list the type and rating of each wetland impacted, the extent and duration of the
impact, and the type and amount of mitigation proposed. Or if you are submitting a mitigation plan with a
similar table, you can state (below) where we can find this information in the plan. [help]
Activity (fill,
drain, excavate,
flood, etc.)

Wetland
Name1

Wetland
type and
rating
category2

Impact
area (sq.
ft. or
Acres)

Duration
of impact3

Proposed
mitigation
type4

Wetland
mitigation area
(sq. ft. or
acres)

1

If no official name for the wetland exists, create a unique name (such as “Wetland 1”). The name should be consistent with other project documents, such
as a wetland delineation report.
2
Ecology wetland category based on current Western Washington or Eastern Washington Wetland Rating System. Provide the wetland
rating forms with the JARPA package.
3
Indicate the days, months or years the wetland will be measurably impacted by the activity. Enter “permanent” if applicable.
4
Creation (C), Re-establishment/Rehabilitation (R), Enhancement (E), Preservation (P), Mitigation Bank/In-lieu fee (B)

Page number(s) for similar information in the mitigation plan, if available:

7i. For all filling activities identified in 7h, describe the source and nature of the fill material, the amount in cubic
yards that will be used, and how and where it will be placed into the wetland. [help]

7j. For all excavating activities identified in 7h, describe the excavation method, type and amount of material in
cubic yards you will remove, and where the material will be disposed. [help]

Part 8–Waterbodies (other than wetlands): Impacts and Mitigation
In Part 8, “waterbodies” refers to non-wetland waterbodies. (See Part 7 for information related to wetlands.) [help]
Check here if there are waterbodies on or adjacent to the project area. (If there are none, skip to Part 9.)

8a. Describe how the project is designed to avoid and minimize adverse impacts to the aquatic environment.
[help]

Not applicable
Project work waterward of the MHHW will be completed during daytime low tides (in the dry) in the period from
mid-June to September. The work will be completed outside of the in-water work window in order to take
advantage of daytime low tides and minimize the direct effects associated with in-water work. Trenching for the
outfall pipe shall be performed in the down grade direction (from the manhole toward the pipe terminus) to
minimize the amount of earthwork exposed to tidal inundation.
Best management practices will be implemented during construction to protect the waterway, including the
following:


Land-Based Equipment: Excavation, using a land-based excavator, will be conducted at a rate and
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traverse a path that minimizes disturbance to the waterway.
Work sequencing: Work will progress from the landward end of the outfall pipe toward the waterward end
to maintain a soil barrier between the excavation work and the waterway during the majority of the work).
The connection to the waterway will not be made until the very end of the work sequence. Construction
in the lower 25-foot section that extends waterward of the bank is at the elevation of the intertidal zone,
and will occur when the tide is below the working elevation to ensure that the work area remains dry. The
intertidal area will not be accessible to tracked equipment because the existing bank line is too steep.
Equipment will be located above and reach down into the intertidal area. The trench will be
graded/sloped to prevent tidal water and fish from becoming trapped when the tide recedes and exposed
soil will be covered with erosion control matting prior to tidal inundation to control turbidity.
Connection to LDW: The outfall will not be connected to the new drainage features until the site
remediation is complete.
Equipment Staging: Equipment will be staged within the easement area on the Port’s T-117 property.
Stockpile Management: Material stockpiles will be stabilized from erosion, protected with sediment
trapping measures (such as perimeter filter berms or wattles), and be located away from storm drain
inlets, waterways, and drainage channels.
Construction water: All dewatering water from the outfall trench will be treated and discharged to the
combined sewer under the existing Major Discharge (No. 4072-06) with King County Industrial Waste.
The nominal volume of dewatering liquids expected to be generated during outfall trench excavation is
20,000 gallons.
A Spill Plan will be implemented. This plan will include, but not be limited to, oil spill containment booms
surrounding the work area in the waterway.

8b. Will your project impact a waterbody or the area around a waterbody?
Yes

[help]

No

8c. Have you prepared a mitigation plan to compensate for the project’s adverse impacts to non-wetland
waterbodies? [help]
 If Yes, submit the plan with the JARPA package and answer 8d.
 If No, or Not applicable, explain below why a mitigation plan should not be required.

Yes
No
Not applicable
Work will be sequenced and conducted in such a way to prevent short-term adverse impacts to the waterbody
during construction. In addition, long-term impacts associated with the operation of the outfall and stormwater
discharges will be mitigated by installing stormwater treatment facilities that meet or exceed the requirements of
the City of Seattle Stormwater Code and Phase 1 NPDES municipal stormwater permit requirements. The
quality of stormwater discharged from the outfall will be better than the conditions existing both before and after
2004, when the City initiated its interim drainage approach for the Adjacent Streets area. The pollutant loadings
to the waterway will be lower than the conditions existing prior to 2004, but slightly higher than conditions post2004 due to the volume of stormwater to be discharged through the outfall.
Potential short-term construction-related adverse impacts will be addressed through use of appropriate
avoidance and minimization measures, and best construction practices for near-water work.

8d. Summarize what the mitigation plan is meant to accomplish. Describe how a watershed approach was used
to design the plan.
 If you already completed 7g you do not need to restate your answer here. [help]

Not applicable

8e. Summarize impact(s) to each waterbody in the table below.
Activity (clear,
dredge, fill, pile
JARPA Revision 2012.1

Waterbody
name1

Impact location

2

[help]

Duration
of impact3

Amount of
material (cubic

Area (sq. ft.
or linear ft.)
Page 11 of 19

drive, etc.)

Remove recently
imported riprap
riprap bedding,
and on-site
materials
Place crushed
gravel pipe
bedding
Place outfall pipe

Place imported
Type 10
aggregate
amended with
bentonite
Place new riprap
bedding
Replace
excavated riprap
Remove recently
imported riprap,
riprap bedding,
and on-site
materials

Lower
Duwamish
Waterway

Waterward of
MHHW and above
MLLW

Lower
Duwamish
Waterway
Lower
Duwamish
Waterway
Lower
Duwamish
Waterway

Waterward of
MHHW and above
MLLW
Waterward of
MHHW and above
MLLW
Waterward of
MHHW and above
MLLW

Lower
Duwamish
Waterway
Lower
Duwamish
Waterway
Lower
Duwamish
Waterway

Waterward of
MHHW and above
MLLW
Waterward of
MHHW and above
MLLW
Adjacent to
waterbody – Within
flood plain and
landward of MHHW
(within ~5 ft of
waterbody)
Adjacent to
waterbody – Within
flood plain and
landward of MHHW
(within ~5 ft of
waterbody)
Adjacent to
waterbody – Within
flood plain and
landward of MHHW
(within ~5 ft of
waterbody)
Adjacent to
waterbody – Within
flood plain and
landward of MHHW
(within ~5 ft of
waterbody)
Adjacent to
waterbody – Within
flood plain and
landward of MHHW
(within ~5 ft of
waterbody)

Place crushed
gravel pipe
bedding

Lower
Duwamish
Waterway

Place outfall pipe

Lower
Duwamish
Waterway

Place imported
Type 10
aggregate
amended with
bentonite

Lower
Duwamish
Waterway

Place new riprap
bedding

Lower
Duwamish
Waterway

JARPA Revision 2012.1

2-3 weeks

yards) to be
placed in or
removed from
waterbody
~18 cubic yards

of waterbody
directly
affected
4 linear feet

~0.5 cubic yards

4 linear feet

~1 cubic yard

4 linear feet

~0.1 cubic yard

4 linear feet

~5 cubic yards

4 linear feet

~11 cubic yards

4 linear feet

~11 cubic yards

4 feet in width

~2 cubic yards

4 feet in width

~0.5 cubic yards

4 feet in width

~1 cubic yard

4 feet in width

~2 cubic yards

4 feet in width

< 1 week
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Replace
excavated riprap

Lower
Duwamish
Waterway

Remove recently
imported riprap,
riprap bedding,
and on-site
materials
Place crushed
gravel pipe
bedding

Lower
Duwamish
Waterway

Place outfall pipe

Lower
Duwamish
Waterway

Place imported
Type 10
aggregate
amended with
bentonite
Place new riprap
bedding

Lower
Duwamish
Waterway

Replace
excavated riprap

Lower
Duwamish
Waterway

Lower
Duwamish
Waterway

Lower
Duwamish
Waterway

Adjacent to
waterbody – Within
flood plain and
landward of MHHW
(within ~5 ft of
waterbody)
Adjacent to
waterbody – Upland
of floodplain
(between 5 ft and
175 ft of waterbody)
Adjacent to
waterway – Upland
of floodplain
(between 5 ft and
175 ft of waterbody)
Adjacent to
waterway – Upland
of floodplain
(between 5 ft and
175 ft of waterbody)
Adjacent to
waterway – Upland
of floodplain
(between 5 ft and
175 ft of waterbody)
Adjacent to
waterway – Upland
of floodplain
(between 5 ft and
175 ft of waterbody)
Adjacent to
waterbody – Upland
of flood plain a
(between 5 ft and
175 ft of waterbody)

3-4 weeks

~6 cubic yards

4 feet in width

~194 cubic yards

4 feet in width

~54 cubic yards

4 feet in width

~13 cubic yards

4 feet in width

~123 cubic yards

4 feet in width

~1 cubic yards

4 feet in width

~3 cubic yards

4 feet in width

1

If no official name for the waterbody exists, create a unique name (such as “Stream 1”) The name should be consistent with other documents provided.
Indicate whether the impact will occur in or adjacent to the waterbody. If adjacent, provide the distance between the impact and the waterbody and
indicate whether the impact will occur within the 100-year flood plain.
3
Indicate the days, months or years the waterbody will be measurably impacted by the work. Enter “permanent” if applicable.
2

8f. For all activities identified in 8e, describe the source and nature of the fill material, amount (in cubic yards)
you will use, and how and where it will be placed into the waterbody. [help]
Gravel aggregate pipe zone bedding will be installed around the pipe and will extend to a depth of 4 inches
below the pipe and extend above the pipe by 6 inches. The remaining trench section will be backfilled using
clean import material. The volume of gravel aggregate pipe zone bedding to be placed waterward of the MHHW
is approximately 0.5 cubic yard. The volume of import material waterward of the MHHW is approximately 5 cubic
yards. The volume of imported material to be placed upland of the MHHW is approximately 124 cubic yards.
Upon project completion, the stored riprap will be replaced to restore the previous conditions.

8g. For all excavating or dredging activities identified in 8e, describe the method for excavating or dredging,
type and amount of material you will remove, and where the material will be disposed. [help]

JARPA Revision 2012.1
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Any riprap and bedding that the Port places along the riverbank where the outfall is to be installed following their
remediation work will be removed by excavator from the shoreline. These activities would occur during daytime
low tides (in the dry). The riprap will be stored upland for eventual replacement. The riprap bedding will be
disposed.
On-site material will be excavated to approximately 4” below the final pipeline. Trench spoils from beneath the
Port removal elevation will be characterized prior to disposal. Clean import material will be used to backfill the
trench and restore the previous conditions. Riprap placed along the bank as part of the Port’s recent Sediment
and Upland Cleanup will be re-used.
The volume of riprap and on-site materials to be excavated waterward of MHHW is approximately 18 cubic
yards. Approximately 6 cubic yards of material will be disposed in accordance with its waste profile
characteristics.

Part 9–Additional Information
Any additional information you can provide helps the reviewer(s) understand your project. Complete as much of
this section as you can. It is ok if you cannot answer a question.

9a. If you have already worked with any government agencies on this project, list them below.
Agency Name

Contact Name

Phone

[help]

Most Recent
Date of Contact

Environmental
Protection Agency

Piper Peterson

(206) 553-4951

12/19/13

Washington State
Department of Ecology

Rachel McCrea

(425) 649-7223

01/02/14

U.S. Army Corps of
Engineers

Jayson Osborne/ Kristen
Kerns

(206) 764-3521

01/06/14

Muckleshoot Tribe

Glen St. Amant

(253) 939-3311 ext. 130

07/30/13

Port of Seattle

Ticson Mach

(206) 787-3815

01/06/14

US Army Corps of
Engineers

Jacalen Printz

(206) 764-6901

02/13/13

US Fish and Wildlife
Services/ NOAA
Fisheries

Jim Muck

(206) 526-4740

12/31/13

King County
Department of
Permitting

Dave Sandstrom/ Jarrod
Lewis

(206) 296-6600

11/07/13

9b. Are any of the wetlands or waterbodies identified in Part 7 or Part 8 of this JARPA on the Washington
Department of Ecology’s 303(d) List? [help]
 If Yes, list the parameter(s) below.
 If you don’t know, use Washington Department of Ecology’s Water Quality Assessment tools at:
http://www.ecy.wa.gov/programs/wq/303d/.

Yes

JARPA Revision 2012.1
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Dissolved oxygen, Cat 5 (water)
Fecal coliform (water)

9c. What U.S. Geological Survey Hydrological Unit Code (HUC) is the project in?

[help]

 Go to http://cfpub.epa.gov/surf/locate/index.cfm to help identify the HUC.

17110013

9d. What Water Resource Inventory Area Number (WRIA #) is the project in?

[help]

 Go to http://www.ecy.wa.gov/services/gis/maps/wria/wria.htm to find the WRIA #.

9 (Duwamish/Green)

9e. Will the in-water construction work comply with the State of Washington water quality standards for
turbidity? [help]
 Go to http://www.ecy.wa.gov/programs/wq/swqs/criteria.html for the standards.

Yes

No

Not applicable

9f. If the project is within the jurisdiction of the Shoreline Management Act, what is the local shoreline
environment designation? [help]
 If you don’t know, contact the local planning department.
 For more information, go to: http://www.ecy.wa.gov/programs/sea/sma/laws_rules/173-26/211_designations.html.

Rural

Urban

Natural

Aquatic

Conservancy

9g. What is the Washington Department of Natural Resources Water Type?

Other: High Intensity
[help]

 Go to http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_watertyping.aspx for the Forest
Practices Water Typing System.

Shoreline

Fish

Non-Fish Perennial

Non-Fish Seasonal

9h. Will this project be designed to meet the Washington Department of Ecology’s most current stormwater
manual? [help]
 If No, provide the name of the manual your project is designed to meet.

Yes

No

Name of manual: City of Seattle Stormwater Manual (Ecology has previously deemed this to be equivalent
to the Ecology stormwater manual)

9i. Does the project site have known contaminated sediment?


[help]

If Yes, please describe below.

Yes
No
The Port is currently removing contaminated soil and sediment and backfilling with clean imported material as
part of the NTCRA at T-117. Piping will be placed in clean material. The outfall will provide drainage for ROWs
in the surrounding neighborhood. The new outfall will not be connected to the ROW drainage system until full
remediation of the Adjacent Streets is complete.

9j. If you know what the property was used for in the past, describe below.

[help]

The project easement crosses a property where historical industrial activities involved asphalt manufacturing.
Asphalt manufacturing operations included the use of recycled oils, some of which contained PCBs and were
released to the surrounding environment. Asphalt manufacturing activities ceased in the early 1990s; and the
JARPA Revision 2012.1
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former asphalt plant, tanks, and some contaminated soil were removed in 1996 and 1997.

9k. Has a cultural resource (archaeological) survey been performed on the project area?

[help]

 If Yes, attach it to your JARPA package.

Yes
No See attached Cultural Resources Package (Appendix 2 containing 2013 Archaeological
Monitoring and Inadvertent Discovery Plan, and 2011 Cultural Resources Assessment with 2014 cover
memorandum

9l. Name each species listed under the federal Endangered Species Act that occurs in the vicinity of the project
area or might be affected by the proposed work. [help]
The following species listed under the federal Endangered Species Act may occur in the vicinity of the project
area and may be affected by the proposed work:
Species
Puget Sound Chinook salmon
Oncorhynchus tshawytscha
Puget Sound-Strait of Georgia coho salmon
Oncorhynchus kisutch
Coastal Puget Sound bull trout
Salvelinus confluentus
Puget Sound steelhead
Oncorhynchus mykiss
1.

Federal Status

Critical Habitat in Action
Area1

Threatened

Yes

Species of
Concern

NA

Threatened

Yes

Threatened

Yes (proposed, not final)

NA indicates that critical habitat has not been designated for that species.

9m. Name each species or habitat on the Washington Department of Fish and Wildlife’s Priority Habitats and
Species List that might be affected by the proposed work. [help]
According to PHS on the Web, the following habitat and species may be in the project area or affected by the
proposed work:
 Estuarine zone
 Coast Resident Cutthroat (Oncorhynchus clarkii)
 Puget Sound Chinook salmon (Oncorhynchus tshawytscha)
 Puget Sound-Strait of Georgia coho salmon (Oncorhynchus kisutch)
 Puget Sound steelhead (Oncorhynchus mykiss)
 Coastal Puget Sound bull trout (Salvelinus confluentus)
 Chum salmon (Oncorhynchus keta)
 Pink salmon (Oncorhynchus gorbuscha)
 Sockeye salmon (Oncorhynchus nerka)

Part 10–SEPA Compliance and Permits
CERCLA section 121(e)(1) provides that no Federal, State, or local permit shall be required for the
portion of any removal or remedial action conducted entirely on-site, where such remedial action is
selected and carried out in compliance with section 121. Substantive provisions of federal and state
permitting regulations that are applicable or relevant and appropriate requirements (ARARs) must be
met. ARARs are listed in EPA’s 2010 Action Memorandum.
Use the resources and checklist below to identify the permits you are applying for.
 Online Project Questionnaire at http://apps.ecy.wa.gov/opas/.
JARPA Revision 2012.1
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Governor’s Office of Regulatory Assistance at (800) 917-0043 or help@ora.wa.gov.
For a list of addresses to send your JARPA to, click on agency addresses for completed JARPA.

10a. Compliance with the State Environmental Policy Act (SEPA).

(Check all that apply.) [help]

 For more information about SEPA, go to www.ecy.wa.gov/programs/sea/sepa/e-review.html.

A copy of the SEPA determination or letter of exemption is included with this application.
A SEPA determination is pending with _______________ (lead agency). The expected decision date is
____________.
I am applying for a Fish Habitat Enhancement Exemption. (Check the box below in 10b.) [help]
This project is exempt (choose type of exemption below).
Categorical Exemption. Under what section of the SEPA administrative code (WAC) is it exempt?
Other:
SEPA is pre-empted by federal law.

10b. Indicate the permits you are applying for. (Check all that apply.)

[help]

LOCAL GOVERNMENT
Local Government Shoreline permits:
Substantial Development

Conditional Use

Variance

Shoreline Exemption Type (explain):
Other city/county permits:
Floodplain Development Permit

Critical Areas Ordinance
STATE GOVERNMENT

Washington Department of Fish and Wildlife:
Hydraulic Project Approval (HPA)

Fish Habitat Enhancement Exemption – Attach Exemption Form

This project is exempt from administrative requirements. Project will comply with substantive
provisions of permitting regulations that are applicable or relevant and appropriate requirements.
CERCLA exemption Section 121(e) (1) This project will incorporate conditions identified by
Washington Department of Fish and Wildlife (WDFW) for substantive compliance as provided in the
letter from WDFW to Washington Department of Ecology on April 28, 2014 (Appendix 3).
Effective July 10, 2012, you must submit a check for $150 to Washington Department of Fish and Wildlife,
unless your project qualifies for an exemption or alternative payment method below. Do not send cash.
Check the appropriate boxes:
$150 check enclosed. (Check #________________________________)
Attach check made payable to Washington Department of Fish and Wildlife.

Charge to billing account under agreement with WDFW. (Agreement #

)

My project is exempt from the application fee. (Check appropriate exemption)
HPA processing is conducted by applicant-funded WDFW staff.
(Agreement #
)
Mineral prospecting and mining.
JARPA Revision 2012.1
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Project occurs on farm and agricultural land.
(Attach a copy of current land use classification recorded with the county auditor, or other proof of current land use.)
Project is a modification of an existing HPA originally applied for, prior to July 10, 2012.
(HPA #
)

Washington Department of Natural Resources:
Aquatic Use Authorization
Complete JARPA Attachment E and submit a check for $25 payable to the Washington Department of Natural Resources.
Do not send cash.

Washington Department of Ecology:
Section 401 Water Quality Certification
FEDERAL GOVERNMENT
United States Department of the Army permits (U.S. Army Corps of Engineers):
Section 404 (discharges into waters of the U.S.)

Section 10 (work in navigable waters)

United States Coast Guard permits:
General Bridge Act Permit

JARPA Revision 2012.1
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PURPOSE: IMPROVE STORMWATER QUALITY
TREATMENT
DATUM: MLLW = 0.0'
MHHW = 11.36'
ADJACENT PROPERTY OWNERS:
SEE JARPA

APPLICANT: SEATTLE PUBLIC UTILITIES
LOCATION ADDRESS:
8700 DALLAS AVE. S.
SEATTLE, KING COUNTY, WA

PROPOSED: REPLACE 2 PRE-EXISTING OUTFALLS
w/ ONE 18" OUTFALL
IN: LOWER DUWAMISH WATERWAY (RIVER MILE 4)
SEC: 33
T: 24 N
R: 04 E
COUNTY: KING
STATE: WA
FIGURE: 1 OF 5
DATE: MAY 2014
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STATE: WA
FIGURE: 2 OF 5
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FIGURE: 3 OF 5
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STATE: WA
FIGURE: 4 OF 5
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OUTFALL INTERTIDAL DETAIL
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JARPA APPENDIX 2
CULTURAL RESOURCES PACKAGE

October 1, 2014

The T‐117 Cultural Resources Package is available
upon request from T117_Streets@seattle.gov.

Integral Consulting Inc.
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JARPA APPENDIX 3
WASHINGTON DEPARTMENT OF
FISH AND WILDLIFE COMMENTS
AND APPROVAL

State of Washington

Department of Fish and Wildlife
Mailing Address: 600 Capitol Way N, Olympia WA 98501-1091, (360) 902-2200, TDD (360) 902-2207
Main Office Location: Natural Resources Building, 1111 Washington Street SE, Olympia WA

April 28, 2014

Washington Department of Ecology
NW Regional Office
3190 – 160th Ave SE
Bellevue, WA 98008-5452
Dear Sir/Ma’am:
SUBJECT:

TERMINAL 117 EARLY ACTION OUTFALL FOR ADJACENT STREET AND
STROMWATER; LOWER DUWAMISH WATERWAY, TRIBUTARY TO
ELLIOTT BAY IN KING COUNTY

The Washington Department of Fish and Wildlife has reviewed the Terminal 117 Outfall for Adjacent
Streets and Stormwater application that we received on March 31, 2014. We request that the Department
of Ecology take the following action:
NO OBJECTION. See enclosed letter.
X

NO OBJECTION. We request that our enclosed comments be made a condition of the state
coordinated response.
OBJECTION. We request that the State of Washington recommend denial of the proposed
project due to the concerns expressed in the enclosed letter.
HOLD. See enclosed letter.

If you have any questions, please contact me at Laura.Arber@dfw.wa.gov or 425-379-2306.
Sincerely,

Laura Arber
Area Habitat Biologist
LA:la
cc:

Piper Peterson, EPA (email)

April 28, 2014
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NOTE: The outfall installation is part of the permanent stormwater and treatment system
required as part of the NRCRA under an Administrative Settlement Agreement and Order of
Consent between the City, the Port, and the EPA.
1. TIMING LIMITATIONS: The project may begin June 10 and shall be completed by
December 31, 2017, provided, work below the ordinary high water line shall not occur from
February 16 through June 9 of any year for the protection of migrating juvenile salmonids.
2. PRE-CONSTRUCTION NOTIFICATION REQUIREMENT: No less than three working
days prior to start of work, the applicant or their representative shall notify the Area Habitat
Biologist (AHB) listed below by email (Laura.Arber@dfw.wa.gov) or phone (425)379-2306, of
the project start date. The notifications shall include the applicants name, project location, and
starting date of work or completion date of work. At least two pre-project photographs showing
the project from all sides shall be emailed or mailed as well.
3. POST- CONSTRUCTION NOTIFICATION REQUIREMENT: NOTIFICATION
REQUIREMENT: The Area Habitat Biologist listed below shall be contacted by email
(Laura.Arber@dfw.wa.gov), phone (425)379-2306, or fax (425)379-2323, within seven days of
project completion. The notification shall include the control number for this HPA, applicants
name, project location, and the completion date of work. At least two post-project photographs
showing the project from all sides shall be emailed or mailed as well.
4. APPROVED PLANS: Work shall be accomplished per revised plans and specifications
approved by the Washington Department of Fish and Wildlife received March 31, 2014, except
as modified by this Hydraulic Project Approval. A copy of these plans shall be available on site
during construction.
5. All trash and unauthorized fill, including concrete blocks or pieces, bricks, asphalt, metal,
treated wood, glass, floating debris, and paper, below the ordinary high water line (OHWL) in
and around the applicant's project area shall be removed and deposited at an approved upland
disposal site.
OUTFALL CONSTRUCTION
6. Project activities shall be limited installing a new 18-inch stormwater outfall pipe, as
illustrated in your plans, except as modified by this Hydraulic Project Approval.
7. As specified in the application, the new stormwater outfall pipe shall terminate at a bottom
elevation of approximately +5.0 feet MLLW.
8. As specified in the plans, the HDPE outfall pipeline shall be placed to grade and bedded with
imported crushed gravel.
9. As specified in the application, the excavated soil shall be backfilled to the adjacent grade,
backfill shall be restored to the original grade and the riprap shall be restored to the original
grade.

April 28, 2014
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10. The restored riprap shall provide a sufficient energy dissipater for the discharge. This
approval shall not result in the expansion of the riprap along the shoreline.
EQUIPMENT AND WORK CORRIDOR
11. Project activities shall not occur when the project area, including the work corridor is
inundated by tidal waters.
12. Excavation may occur from land-based or barge equipment.
13. Trenches excavated for construction may remain open during construction. However, fish
shall be prevented from entrapment in such trenches.
HABITAT PROVISIONS
14. All natural habitat features on the beach larger than 12 inches in diameter, including trees,
stumps, logs, and large rocks, shall be retained on the beach following construction. These
habitat features may be moved during construction if necessary.
WATER QUALITY PROVISIONS
15. Project activities shall employ best management practices for temporary erosion and
sediment control to minimize turbidity and siltation in the estuarine environment.
16. If at any time, as a result of project activities, fish are observed in distress, a fish kill occurs,
or water quality problems develop (including equipment leaks or spills), immediate notification
shall be made to the Washington Department of Ecology at 1-800-258-5990, and to the Area
Habitat Biologist listed below.
17. All debris or deleterious material resulting from construction shall be removed from the
beach area and bed and prevented from entering waters of the state.
18. No petroleum products or other deleterious materials shall enter surface waters.
19. Wood treated with preservatives, trash, waste, or other deleterious materials shall not be
burned below the ordinary high water line. Limited burning of untreated wood or similar
material may be allowed at or above the mean higher high water line.
20. Project activities shall not degrade water quality to the detriment of fish life.

APPENDIX H2
BIOLOGICAL EVALUATION FOR
OUTFALL

Specific Project Information Form (SPIF)
Cover Page
Project Title: Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area,
Lower Duwamish Waterway Superfund Site, Seattle, WA
Project CIP Number: C308046
Project Manager: Jeff Massie

Department: Seattle Public Utilities

Phone Number: 206-684-0976
Corps Reference #:

Corps Project Manager:

Filled-in by Corps
Phone Number:
USFWS/NMFS Representative Signature:
The City of Seattle project manager should fill out this form with help from their US Fish and
Wildlife Service and National Oceanic and Atmospheric Administration (NOAA) Fisheries
representative1 or have that representative fill out the form for them. Prior to submitting this
SPIF to the Corps of Engineers, with the other SPIFs (Appendix A), the effects determination
(appendix B) and the Joint Aquatic Resources Permit Application (JARPA), it must be reviewed
and approved as accurate and complete by the representative, and then signed above.

I

BACKGROUND
This form replaces the submission of a biological evaluation. To answer the following sections you
must be familiar with Sections 3 and 4 of the SBE. You may also have to gather additional
information, such as which ESA-listed fish, birds, or marine mammals occur in your project area.
Information is also available from the appropriate agency (WDFW or Services) or departments within
the City of Seattle.
1.

The following documents must be included with this form:
A. Joint Aquatic Resources Permit Application (JARPA)
B. Vicinity Map
C. Project drawings
D. Map showing location of sensitive areas that will be protected [see SBE section 3.1,
Method 1 for a definition of “Sensitive Areas”]
E. Hydraulic Project Approval (issued by Washington State Dept. of Fish and Wildlife)

2.

Define the size of the Action Area for the project and the rationale behind how the
boundary was determined. The action area is defined as all areas to be affected directly
or indirectly by the federal action and not merely the immediate area involved in the
action. For example, if a project will work in a stream, the action area may be defined as
the extent downstream (200 ft.) of the project at which turbidity levels reach background
levels.

The proposed project is located at the Terminal 117 (T-117) Early Action Area (EAA) within the
Lower Duwamish Waterway (LDW). The T‐117 EAA is located within the LDW Superfund Site
1

Under an Agreement between the City of Seattle, the US Fish and Wildlife Service and the National Oceanic and
Atmospheric Administration (NOAA) Fisheries, Jim Muck (206-526-4740, Jim.Muck@NOAA.gov) provides ESA
services to City of Seattle staff.
www.seattle.gov/util/SeattleBiologicalEvaluation
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in the City of Seattle, King County, Washington State; Section 33, Township 24N, and Range
04E. It is located on the western bank of the LDW, at approximately River Mile (RM) 4 (per
Ruggerone et al. 2006), or approximately 3.5 miles south of the southern tip of Harbor Island.
The U.S. Geological Survey Hydrological Unit Code is 17110013. Project latitude is 47.52549
N and longitude is -121.31088 W. The project area includes the outfall installation site and the
sediment clean-up site.
Areas surrounding the project area may experience elevated noise resulting from construction
activities. Construction equipment will consist of excavators and heavy trucks, which are
expected to produce a maximum noise level of 81 dBA measured at 50 feet from the equipment.
Using the Practical Spreading Loss model and assuming a background noise of 65 dB in the
highly industrialized setting, terrestrial noise would attenuate to background levels at a distance
of 315 feet (Figure 1).
The action area also includes the aquatic area that will be affected by the short-term and longterm effects of the project. Operational effects will be described in the Supplement to this BE.
The aquatic action area extends 24 feet waterward, 20 feet downstream, and 4 feet upstream
from the proposed action. This area is based on the maximum distance calculated by the
mixing zone analysis within which concentrations of zinc are expected to exceed 5.6 ug/L during
the operation of the outfall. These calculations are described in greater detail in the Supplement
to this BE. Given the limited area of construction disturbance and the minimization measures
that will be employed (see Conservation Methods), it is expected that any turbidity generated by
construction activities will be contained within this area.

Figure 1. Approximate extent of Action Area based on maximum extent of aquatic (yellow line)
and terrestrial (red line) noise from proposed project activities. Aerial photograph from Google
Earth 2010.
3.

Project schedule or timing (Please be a specific as possible):
A. Total construction period for all activities: Installation of the outfall pipe is expected
to take approximately 6-8 weeks to complete. Within that period, work waterward of

www.seattle.gov/util/SeattleBiologicalEvaluation
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the MHHW elevation contour line is expected to take 2-3 weeks.
B. Work timing windows (specify dates):

II

i.

Fresh waters - work waterward of ordinary high water (OHW):

o

Marine waters – work waterward of mean higher high water (MHHW): (Estuarine)
Work will be completed during daytime low tides (in the dry) over 2-3 weeks in
the period from mid-June to September. The work will be completed outside of
the in-water work window in order to take advantage of daytime low tides and
minimize the direct effects associated with in-water work.

SPECIES INFORMATION
1.

Endangered Species Act (ESA). From the list below, identify all threatened,
endangered, and proposed species and designated and proposed critical habitat that
occur in the project’s action area. If no listed species or designated critical habitats are
present in the action area, justification is needed by the Corps that the project will not
impact listed species or designated critical habitat. The next few sections provide the
justification to the Corps for their ESA responsibilities.

2.

Reference Tables 5-1 and 5-3 in SBE Section 5. To find out which species are in your
project’s action area, consult with your in-house scientist or consultant, as appropriate.
NMFS Species
Puget Sound Chinook salmon -

PS Chinook critical habitat

Puget Sound steelhead
Southern Resident killer whale -

SR killer whale critical habitat

Steller sea lion
Humpback whale
Eulachon
Bocaccio
Canary rockfish
Yelloweye rockfish
FWS Species
Coastal-Puget Sound bull trout -

CPS bull trout critical habitat

Marbled murrelet
Bald eagles – bald eagles are no longer listed under the ESA, but are protected
under the Bald and Golden Eagle Act. Please check if your project will impact bald
eagles and contact the USFWS/NMFS representative for the City of Seattle (Jim Muck).
3.

Essential Fish Habitat (EFH). Identify all EFH that occurs in the project’s action area.
See SBE Section 9. To find out if your project area contains EFH, consult with your inhouse scientist or consultant, as appropriate.

4.

Check below the EFH species and their habitat that could be affected by the project or
maintenance activity.
Chinook salmon

Pink salmon

Coho salmon

Groundfish
www.seattle.gov/util/SeattleBiologicalEvaluation
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Coastal-pelagic species
III CONSTRUCTION METHODS AND CONSERVATION MEASURES
1.

From the list below, identify all methods that will be required to construct the project.
See SBE Section 3 for a description of each method.
Method 1: Delineation of Work Areas and Project Startup
Method 2: Clearing, Grubbing, Grading, and Placement of Temporary Fill

Method 3: Work Area Isolation and Fish Removal in Streams, Large Waterbodies and for
Pipe Bypass
No isolation will be used for this project.
Describe why none is needed: The project will be constructed in the dry during
daytime low tides. Any exposed bank soil will be back‐bladed, smoothed, and
covered with anchored filter fabric prior to tidal inundation. Any areas potentially
exposed to tides will be leveled to be free-draining prior to inundation.
3A1: Temporary Bypass for Stream Flow: Partial Channel
3A2: Temporary Bypass for Stream Flow: Full Channel
3A3: Isolating Work Areas in Large Waterbodies
3B:

Isolation/Bypassing of Piped Infrastructure

Method 4: Pipe and Culvert Installation and Replacement
Method 5: Vactoring, Jetting, and Excavating Accumulated Sediments; Debris, Sediment
Test Boring; and Pipe, Culvert, and Bridge Maintenance
5A: Vactoring and Jetting
5B: In-water Excavating
5C: Sediment Test Boring
Method 6: Bank Stabilization
6A: Demolish Bulkheads, Revetments, Groins
6B: Construct Sheet Piling Bulkhead
6C: Construct Cast-in-place Concrete Bulkhead
6D: Construct Log or Rock Toe
6E: Biotechnical Stabilization
6F: Repair Bulkheads
Method 7: Habitat Addition or Maintenance
7A: Large Woody Material
7B: Boulders and Boulder Clusters
7C: Weirs and Groins
Method 8: Beach Nourishment and Substrate Addition
8A: Beach Nourishment
8B: Substrate Addition
Method 9: Boat Launch Improvement, Repair and Maintenance
8A: Fill Prop Wash Holes
9B: Replace Ballast, Edge Armoring and Concrete Panels; Repair Concrete Panels
9C: Pressure Washing Boat Ramps
Method 10: In-water and Overwater Structure Repair and Replacement*
www.seattle.gov/util/SeattleBiologicalEvaluation
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10A: Piling
10B: Anchor and Chain Systems
10C: Superstructure, Decking and Utilities on Fixed Structures
10D: Floats and Gangways
10E: Floating Log Boom
10F: Buoys
10G: Fixed Breakwaters
10H: Highway or Road Bridge Foundation or Footing Repair
10I: Removal of Plants and Animals from Pilings for Inspection or Repair
Method 11: Seawall Repair and Maintenance
Method 12: Site Restoration
Method 13: Landscaping and Planting
*NOTE: Methods 12A through 12G each require a different set of conservation measures. All other methods use a
specific group of conservation measures for that method.

2.

For each method checked above, use the SPIF forms starting on page 6 to provide
information specific to your project. If the project does not include a method, do not fill
out a form. Fill out each question on each form submitted. Put N/A for questions not
applicable to your project.

3.

Conservation Measure (CM). For each construction method, there are conservation
measures assigned to avoid, reduce or minimize impacts to the environment. On the
SPIFs for each construction method there is a table at the end that identifies all the CMs
that pertain to that method. Please check, with an X in the box titled “Included in
Project?” for each conservation measure you will use. If a conservation measure is not
applicable, or you will not use it, state the reason the CM will not be used. Additional
conservation measures may be used. Describe these at the end. The use of a CM is
important to minimize project impacts to the environment, please do not just
check all the CMs thinking they will be used. Consider applicability of each CM
and only check those that will be followed.

IV INTERRELATED AND INTERDEPENDENT ACTIVITIES:
Identify and describe any interrelated and/or interdependent activities that have not already
been described in section III (Methods and Conservation Measures) above.
Interrelated actions are those actions that are part of a larger action and depend on the
larger action for their justification.
Interdependent actions are actions having no independent utility apart from the proposed
action.
The construction of an outfall at the Terminal 117 site (T-117) is necessary to complete the
Adjacent Streets and Stormwater cleanup project. The Adjacent Streets and Stormwater
project includes street and drainage improvements that are being implemented as part of a
non-time-critical removal action being conducted at Terminal 117 under an Administrative
Settlement Agreement and Order on Consent (ASAOC) with the U.S. Environmental
Protection Agency (EPA) to address contaminated soils and stormwater management
within portions of rights of way within T-117. T-117 is one of five sites within the Lower
Duwamish Waterway Superfund Site which EPA has identified as being highly
contaminated. This soil removal action is being conducted following other subareas within
www.seattle.gov/util/SeattleBiologicalEvaluation
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the larger T-117 study area. The Residential Yards cleanup, led by the City, is complete.
The Uplands and Sediment cleanup, led by the Port of Seattle, is currently being performed
and anticipated to be complete in spring 2014. Future use of the site may include a
potential Natural Resource Damage Assessment (NRDA) habitat restoration area..
The Adjacent Streets and Stormwater project will include the removal of approximately
10,300 cubic yards of contaminated soil from rights-of-way, backfill of the excavations to
existing grade, and restoration of rights-of-way. The stormwater component of the rights-ofway restoration will be in accordance with City Code. Historically, runoff from the rights-ofway immediately adjacent to the T-117 site flowed untreated across the T-117 site, and was
discharged via sheet flow or via existing onsite drainage systems that inadvertently collected
this runoff as it sheet flowed across the property. The existing outfalls on T-117 have since
been removed as part of the Port’s Sediment and Upland cleanup. Under existing
conditions, runoff continues to be discharged to the LDW (via the Port’s onsite system until
the upland cleanup started in 2013, and now via a hose that is laid across T-117 to the river
when needed).
A long term monitoring and maintenance plan (LTMMP) will be developed as part of the
overall T-117 cleanup effort. Per agreement with EPA, a 60 percent LTMMP will be
submitted to EPA concurrently with the Remedial Action Work Plan. Details of the postcleanup monitoring efforts will be developed at that time.
This Seattle Biological Evaluation (SBE) addresses the construction effects of the project
outfall. Operational effects of the stormwater outfall are addressed in a Supplemental
Biological Evaluation (attached). Appendix B2 presents a summary of effects based on both
construction and operational effects of the proposed project.
V ESA DETERMINATION OF EFFECT:
The Corps requires all applicants to determine if there will be any effect on ESA-listed species
of their critical habitat.
1.

Fill out the table below

2.

For each species and critical habitat that may occur in the project’s action area
(identified above in section II Species Information), provide a determination of effect and
the rationale for the determination. If you need help in making this determination, please
consult your in-house scientist or consultant, as appropriate. See or use the NE and/or
NLAA/LAA determination templates to help with this section. Make sure the rational for
the effects determination is based on species or critical habitat within the action area and
not just the project area.

The effects determination below is based on the structural and construction effects of the
proposed outfall. The BE Supplement addresses the operational effects of the proposed
project. Appendix B2 summarizes the effects of structural, construction, and operational
components of the proposed project on listed species.

Species

www.seattle.gov/util/SeattleBiologicalEvaluation
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Species

Effect Determination
No effect

PS Chinook

NLAA2
LAA3

Rationale for Determination – please attach separate sheet if necessary.

Both juvenile and adult Chinook salmon occur in the project area; however, by working in
the dry during daytime low tides and controlling potential turbidity through the use of
anchored filter fabric, the project approach to construction limits potential exposure. The
minimization measures sufficiently minimize potential effects on juvenile Chinook salmon,
such that effects are insignificant.
No effect
PS Chinook critical habitat

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

The proposed project will replace a temporary emergency overflow stormwater outfall at the
south end of the Terminal 117 site with the proposed outfall (a permanent outfall was
present at the south end of Terminal 117 until it was removed in 2013 as a part of the
Uplands and Sediment cleanup, led by the Port of Seattle). The proposed outfall will be
constructed through an existing riprap bank, and riprap will be replaced upon completion of
the project.
Because work will be completed in the dry between tides, and filter fabric will be anchored
over exposed soils to control turbidity, these effects will be temporary and minor in nature.
Minor turbidity is the only construction related impact.
Based on the conditions described above, the project will not significantly impact water
quality, water quantity, salinity, cover, or foraging habitat for PCE #4 (estuarine habitat).
Freshwater spawning, rearing, migratory, nearshore, and offshore Primary Constituent
Elements of Chinook Salmon Critical Habitat do not apply to this project, which is influenced
by tides and experiences a range of salinities (Ruggerone 2006).
No effect
PS steelhead

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

Both juvenile and adult steelhead could occur in the project area. Summer-run steelhead
migrate upstream from April through October, so adults could pass by the project area
during construction activities. Winter-run steelhead migrate upstream from November
through May, and they are not likely to pass by the project site during construction.
Potential effects of construction will be minimized by working in the dry during daytime low
tides, such that anticipated effects are insignificant.
No effect
SR killer whale

NLAA
LAA

2
3

NLAA - “may affect, not likely to adversely affect”
LAA - “may affect, likely to adversely affect”
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Species

Effect Determination

Rationale for Determination – please attach separate sheet if necessary.

The likelihood of SR killer whales occurring within the action area, approximately 4 miles
upstream from Puget Sound, is sufficiently unlikely as to constitute no effect.
No effect
SR killer whale critical habitat

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

SR killer whale habitat includes marine waters at a depth of 20 feet or greater. The Action
Area includes estuarine waters, but not marine waters.
No effect
Steller’s sea lion

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

The likelihood of Steller’s sea lion occurring within the action area, approximately 4 miles
upstream from Puget Sound, is sufficiently unlikely as to constitute no effect.
No effect
Humpback whale

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

The likelihood of humpback whale occurring within the action area, approximately 4 miles
upstream from Puget Sound, is sufficiently unlikely as to constitute no effect.
No effect
Eulachon

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

Eulachon are not present within the action area.
No effect
Bocaccio

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

Bocaccio are not present within the action area.
No effect
Canary rockfish

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

Canary rockfish are not present within the action area.

www.seattle.gov/util/SeattleBiologicalEvaluation
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Species

Effect Determination
No effect

Yelloweye rockfish

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

Yelloweye rockfish are not present within the action area.
No effect
CPS bull trout

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

As noted in the Seattle BE, bull trout are infrequently observed in the Duwamish River
today. Sub-adult and adult char have been identified in the Duwamish Waterway in AprilSeptember (SBE); however, weekly beach seining conducted from December 2004 to July
2005 in the Duwamish Waterway and Transition Zone did not capture any bull trout.
Because work will occur in the dry during daytime low tides, and because filter fabric will be
anchored over exposed soils during higher tides, effects of turbidity are expected to be
insignificant. Additionally, because bull trout occurrences in the Lower Duwamish Waterway
are rare, potential project effects on bull trout are discountable.
No effect
CPS bull trout critical habitat

NLAA
LAA

www.seattle.gov/util/SeattleBiologicalEvaluation
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Species

Effect Determination

Rationale for Determination – please attach separate sheet if necessary.

Construction related impacts will generally be limited to potential turbidity. These effects will
be temporary in nature, and given the project minimization measures, which include working
in the dry during daytime low tides and anchoring filter fabric over exposed soils during
higher tides, potential effects of project construction on bull trout critical habitat are expected
to be insignificant and discountable.
Each Primary Constituent Element (PCE)












PCE #1: Springs and Seeps- Water temperature in the LDW is affected by both tidal
waters from Elliott Bay and freshwaters from the Green/Duwamish River. The proposed
project will not affect cool water refugia.
PCE #2: Migratory Passage- The proposed action will not result in a permanent
obstruction or barrier to bull trout. Conservation measures such as working in the dry
between tides and covering exposed soils with anchored filter fabric when the area is
exposed to tides will minimize any turbidity effects during construction that could result in
temporary avoidance of the work area.
PCE #3: Abundant Food Base- Because the project is only replacing the upper extent of
a highly altered riprap bank in an area void of riparian vegetation, the proposed project is
not expected to significantly affect benthic or riparian-based food sources.
PCE #4: Complex river, stream, lake, reservoir, and marine shoreline aquatic
environments- Because the proposed project area is highly altered with riprap and lacks
any overhead cover or complexity, the project will not affect this PCE.
PCE #5: Water temperatures- The proposed project will not affect water temperatures in
the Lower Duwamish Waterway.
PCE #6: Substrate for egg, fry, young-of-the year and juvenile survival- Not applicable to
the Lower Duwamish Waterway.
PCE #7: Natural hydrograph- Structural components of this project will not affect the
natural hydrograph. Operational components of the project are addressed in the
Supplemental Biological Evaluation (Attached).
PCE #8: Sufficient water quality and quantity- The project avoids and minimizes effects
on water quality by working in the dry between tides and by covering exposed soils with
anchored filter fabric when the area is exposed to tides. Operational components of the
project are addressed in the Supplemental Biological Evaluation (Attached).
PCE #9: Low levels of occurrence of nonnative predators- Intertidal structures may
provide habitats for predatory fish; however, the project will not affect the number of nonnative predators.
No effect

Marbled murrelet

NLAA
LAA

Rationale for Determination – please attach separate sheet if necessary.

Marbled Murrelets do not nest in urbanized areas, and would not be anticipated to occur in
the vicinity of the action area.

VI EFH DETERMINATION OF EFFECT:
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For each guild or species and its designated essential fish habitat that may occur in the action
area, provide a determination of effect and the rationale for the determination. Please make
sure to provide a habitat-based rationale
Guild

Effect Determination
None in action area

Pacific salmon

WNAA4
WAA5

Rationale for Determination – please attach separate sheet if necessary.

Chinook, coho, and pink salmon may occur within the action area during the proposed
outfall construction period. Potential effects of temporary turbidity are minimized by working
in the dry during daytime low tides and covering exposed soils with anchored filter fabric
when exposed to tides.
None in action area
Groundfish

WNAA
WAA

Rationale for Determination – please attach separate sheet if necessary.

Groundfish EFH species are not expected to occur in the project area.
None in action area
Coastal-pelagic

WNAA
WAA

Rationale for Determination – please attach separate sheet if necessary.

Coastal pelagic EFH species are not expected to occur in the project area.

ATTACH THE SPIF FORMS SPECIFIC TO EACH METHOD
Attach the Specific Project Information Forms for every method you have selected above.

4
5

WNAA is ‘will not adversely affect’
WAA is ‘will adversely affect’
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Method 1: Delineation of Work Areas and Project Startup
Project Title: Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area,
Lower Duwamish Waterway Superfund Site, Seattle, WA
Project CIP Number: C308046
See Section 3 of the SBE, Method 1 for a description of the activity and conservation measures
for this method. You need this information to fill out this form.
Has a site visit been made to the project area?

Yes

No

Who made the site visit? Sarah Sandstrom, Fisheries Biologist, The Watershed Company;
Tracey Belding, Engineer, Davido Consulting Group
Sensitive areas: Environmentally sensitive areas include marine shorelines, lakes, streams,
riparian corridors or wetlands and their buffers.
1. Have all sensitive areas within the project area been identified on a site map?
Yes

No

If no, explain why not, or provide further information:
2. Will all sensitive areas be flagged or fenced off?

Yes

No

If no, explain why not, or provide further information:
3. Which sensitive areas will be protected?
Marine shoreline

Streams

Lakes

Riparian corridors

Wetlands

Other (describe) or provide further information:
Lower Duwamish Waterway

4. How will sensitive areas be protected?
Flagging

Silt or construction fencing

Mulch

Wood pallets

Other (describe), or provide any further information:
Work areas: staging areas
1. Have staging areas been identified?

Yes

No

If no, explain why not, or provide further information:
2. Are staging areas at least 150 ft away from all environmentally sensitive areas?
Yes

No

If no, explain how you will minimize impacts to sensitive areas, or provide further
information:
Equipment will be staged in the outfall easement on the Port’s T-117 property. The
project area does not allow for project staging to be located at least 150 ft away from the
shoreline; however, the CSECP will be implemented to protect water quality in the LDW.
www.seattle.gov/util/SeattleBiologicalEvaluation
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Additionally, with the exception of riprap, which will be stockpiled and replaced upon
project completion, excavated materials will be transported offsite for disposal and
replaced with new materials. This limits the potential for erosion impacts. In particular,
the following measures will help to avoid water quality degradation during construction.
•

•

All groundwater or seepage removed from excavations (e.g., dewatering water)
and contact stormwater will be collected and treated as required by the City’s
King County Major Discharge Authorization (No. 4072-06) prior to discharge to
the combined sewer system.
Riprap stockpiles will be protected with sediment trapping measures and be
located away from storm drain inlets, waterways, and drainage channels.

Stormwater Pollution Prevention: Temporary Erosion and Sediment Control (TESC) Plan
or Construction Stormwater Erosion Control Plan (CSECP)
1. Has a TESC Plan or CSECP been developed for the project?

Yes

No

2. Do you agree to submit a copy of the TESC Plan or CSECP upon request by the Corps
or Services?
Yes

No

Note: To minimize construction-related sediment input into sensitive areas, especially lakes,
streams, and wetlands, sediment control best management practices should be installed
between all disturbed areas and sensitive areas. Once construction begins, a review of
sensitive area protection may be needed to verify that best management practices are installed
properly and all sensitive areas are protected.
Conservation Measures
The following table contains the conservation measures identified for Method 1. The table only
provides a brief summary of the conservation measures. Please see Section 4 of the SBE for a
complete description of each conservation measure. To get programmatic coverage by the
Corps and Services for projects using this method, all conservation measures identified below
must be included with the project (see Section 10 of the SBE). If, for some reason, a
conservation measure is not applicable, or will not be used, you MUST provide a reason the
conservation measure is not applicable or will not be used in the “Provide additional information”
section below. Provide any additional conservation measures that may be implemented but are
not listed. These may be found in Section 4: Conservation Measures of the SBE or in the City
Standard Specifications.
Conservation
Measures

Included in
Project?

Description

1

Approved work windows

No

2

Onsite TESC Plan or CSECP

Yes

3

Onsite Spill Prevention and Control Plan

Yes

4

Maintain a spill kit onsite

Yes

5

Confine construction impacts to the minimum area necessary,
delineate impacts on project plans and onsite.

Yes

6

Establish staging and site access areas along existing roadways or
other disturbed areas

Yes

8

Divert run-off from entering the project area

Yes

9

Implement BMPs to prevent erosion of excavated material

Yes
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Conservation
Measures

Included in
Project?

Description

22

Locate equipment wash areas where washwater, sediment, and
pollutants cannot enter waterbodies

Yes

23

Do not track sediment onto paved streets or roadways

Yes

Please provide any additional information on Conservation Measures used or not used for this
Method: The project is able to avoid in-water work by working during daytime low tides, which
occur from mid-June through September, outside of the designated work window.
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Method 4: Pipe, Culvert, and Outfall Installation,
Removal and Replacement
Project Title: Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area,
Lower Duwamish Waterway Superfund Site, Seattle, WA
Project CIP Number: C308046
See Section 3 of the SBE, Method 4 for a complete description of the activity and conservation
measures for this method. You need this information to fill out this form.
Pipe, Culvert, and Outfall Installation, Removal and Replacement
1. Identify methods that will be used:
Pipe

Installation

Removal

Removal and replacement

Culvert

Installation

Removal

Removal and replacement

Outfall

Installation

Removal

Removal and replacement

Slip line pipe
Directional drill
Protection of underground pipe or casing protect pipe
Extension of pipe or outfall
Identify work, if any, that will occur below the OHW or MHHW line: The 18-inch diameter HDPE
outfall pipe will be installed. The pipe will terminate at an elevation of +5 ft MLLW. Excavation
will occur during daytime low tides such that work will be performed above the tide level. Any
exposed bank soil will be back‐bladed, smoothed, and covered with anchored filter fabric prior
to tidal inundation. Any areas potentially exposed to tides will be leveled to be free-draining prior
to inundation. Furthermore, the Contractor will use Temporary Erosion and Sedimentation
Control (TESC) measures to prevent erosion of upland soil and to prevent water quality impacts.
The shoreline at the time of outfall construction will consist of a riprap embankment with bedding
and geotextile fabric. The anticipated construction sequence is described below:
 Existing riprap will be removed from the shoreline and stockpiled upland for eventual
reuse. The riprap bedding and material regraded during the Port’s Sediment and Upland
Area cleanup will be removed from the shoreline and transported offsite for disposal.
 The geotextile fabric underlayer will be cut along the centerline and folded back.
 On-site material will be excavated along the proposed pipe alignment to approximately 4
inches below the final pipeline grade. Dry material that passes a paint filter test shall be
disposed in accordance with its waste profile characteristics. Wet material will be
supplemented with a bulking agent (e.g., Portland cement, polyacrylamide, cement kiln
dust, fly ash, or similar stabilizing agents to absorb water) to take up any free liquids
before being transported for disposal.
 The HDPE outfall pipeline will be placed to grade and bedded with imported gravel (i.e.,
3/4-inch crushed gravel per City standard specifications type 22). Warning tape will
installed on top of the trench (approximately 5 feet below final grade at the time of
construction) to denote its presence and protect it from damage by future excavation
expected to occur in the area.
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A section of low permeability soil will be installed as trench plugs at four locations along
the outfall trench to limit migration of groundwater through the trench area after
construction.
A geotextile filter fabric will be placed over the pipeline, and the edges of the existing
and new geotextile fabric will be lapped over each other.
The trench will then be backfilled to the adjacent grade per standard plan 284 (City of
Seattle 2011a1) with imported pit run sand per mineral aggregate Type 10 (City of
Seattle 2011b2) amended with bentonite to reduce permeability.
Along the riverbank, the new riprap bedding (type 22 crushed gravel) will be placed to
the original grade over geotextile filter fabric which shall be placed so that it is
overlapped with the existing filter fabric along the bank line. The riprap will then
berestored to the original grade.

Identify which document was used to assist in design of culvert to facilitate fish passage:
NMFS’ Anadromous Salmonid Passage Facility Design document.
WDFW’s manual Design of Road Culverts for Fish Passage.
Other:
Not applicable. The project does not include culverts through which fish passage will
occur.
4, Will any bed or fill material be used during installation of culvert or pipe (for pipe to rest
on, or to cover pipe)?
No
Yes
If yes, provide the amount of fill
5 cy of pipe bedding waterward of MHHW.
5. Will habitat mix be used to fill any interstitial spaces resulting from installation of bed or
fill material
No
Yes
If yes, provide the amount of fill:

yd3

6. If working in a tidal area, will all work be conducted at low tide
7. Can work be finished within one tidal cycle

No

No

Yes

Yes

If not, will work be phased so work is complete during each low tide cycle
No
Yes
8.
Provide additional information (if any) on this construction method.
The proposed outfall location is designed to minimize both construction-related and long-term
habitat disturbance, as described in a design evaluation3, and summarize below. The proposed
outfall location and alignment at +5 MLLW on the northern end of T-117 limits the aquatic
disturbance related to construction and allows for construction in the dry between tides. Trench
excavation for the section of the outfall that is waterward of the MHHW will occur mostly in

1

City of Seattle. 2011a. Standard Plans for Municipal Construction. Prepared by City of Seattle, Seattle
Public Utilities, Department of Planning and Development, Seattle, WA. January.
2

City of Seattle. 2011b. Standard Specifications for Road, Bridge and Municipal Construction. Prepared
by City of Seattle, Seattle Public Utilities, Department of Planning and Development, Seattle,
WA. January.
3
Gray, S. 2013. Dallas Ave outfall design modifications. Prepared for Seattle Public Utilities by Moffant
& Nichol, Seattle, WA
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riprap and regraded fill material placed as part of the Port’s recent Sediment and Upland Area
cleanup, with only a small portion of the excavation extending vertically into the undisturbed
alluvium beneath the Port’s cleanup. Laterally, the trench will not extend beyond the armored
bank.
The proposed alignment also avoids the need for future maintenance dredging and avoids water
quality impacts to the Port’s potential NRDA habitat restoration area, as described in the
Supplement to the BE. This location is preferable to an outfall location at -6 MLLW, which was
initially pursued. Positioning at a deeper elevation would allow for maximum mixing and would
discharge in an area that is not generally associated with juvenile salmonid rearing areas;
however, a review of historic deposition trends at the site indicated that deposition at the site
would mean that the outfall would require maintenance dredging every 2 to 4 years. Periodic
maintenance dredging would represent an ongoing disturbance to benthic habitat, it would have
the potential to produce turbid conditions, and it would be costly for the City in the long-term.
Therefore, the outfall elevation at +5 MLLW was selected to minimize potential impacts.
The Contractor will work from the landward end of pipe toward the waterward end of the project
to minimize potential for generating turbidity within the outfall trench. If one began at the
waterward end and worked landward, any drainage from soil-disturbing work would have the
potential to directly affect turbidity in the waterway. If one works from the landward end to the
waterward end, the connection to the waterway will not be made until the very end of the work
sequence; therefore, soil disturbance from landward work on the project will not have the
potential to impact turbidity. Any dewatering of the outfall trench would be isolated
from/conducted prior to connection to the waterway using a temporary berm or similar barrier
which will prevent fish from entering the trench. It is most likely that an existing bank height will
be left in place as a temporary berm until the final section of pipe needs to be installed.Work
waterward of the MHHW elevation contour line is expected to take 2-3 weeks to complete, with
work occurring during daylight low tides from mid-June through September. This timing will
allow the equipment operator the greatest visibility during removal of sediment, resulting in
greater precision during excavation and thus reducing the potential for elevated turbidity.
Additionally, less rainfall during the summer will reduce the potential for erosion from runoff and
from high river flow. Detailed contingency measures for rain events will be developed by the
Contractor in the Remedial Action Work Plan, but are likely to include actions such as installing
berms or other barriers around the excavation area to prevent runoff from adjacent areas from
entering the trench, reducing the length of active excavation area exposed, or stopping work
until rain subsides.
Once excavation and stabilization work is complete, any temporary barriers will be removed
from the site. Temporary barriers include silt fences, berms, coir logs, wood straw, or other
effective erosion control methods placed around the trench to prevent erosion from sediment
deposition from entering the waterway. Barriers will be installed prior to beginning excavation,
but may need to be moved/relocated as construction progresses. Details will be developed by
the Contractor in the Remedial Action Work Plan.
Conservation Measures
The following table contains the conservation measures identified for Method 4. The table only
provides a brief summary of the conservation measures. Please see Section 4 of the SBE for a
complete description of each conservation measure. To get programmatic coverage by the
Corps and Services for projects using this method, all conservation measures identified below
must be included with the project (see Section 10 of the SBE). If, for some reason, a
conservation measure is not applicable, or will not be used, you MUST provide a reason the
conservation measure is not applicable or will not be used in the “Provide additional information”
section below. Provide any additional conservation measures that may be implemented but are
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not listed. These may be found in Section 4: Conservation Measures of the SBE or in the City
Standard Specifications.
Conservation
Measures

Included in
Project?

Description

1

Approved work windows

No

2

Onsite Temporary Erosion and Sediment Control Plan

Yes

3

Onsite Spill Prevention and Control Plan

Yes

4

Maintain a spill kit onsite

Yes

12

Use sediment barriers to prevent erosion and sediment from
entering waterbodies

Yes

13

Keep erosion control materials onsite to respond to emergencies

Yes

14

Use curb inlet sediment traps and geotextile filters to capture
sediment before it leaves the site

Yes

15

Clean equipment that will work below the OHW or MHHW lines or in
riparian or shoreline areas

Yes

16

Fuel equipment in staging areas

Yes

17

Onsite oil absorbing floating booms

Yes

18

Use vegetable-based hydraulic fluid when equipment operates in
sensitive areas

Yes

30

Develop a TDP (Temporary Dewatering Plan) for any dewater
lasting more than 1 day

Yes
No

78

Other chemicals will be subject to Tier 1 chemical applications
exemptions and will require approval from the Seattle Parks and
Recreation IPM coordinator and the Office of Sustainability and
Environment

Please provide any additional information on Conservation Measures used or not used for this
Method:
CM 1: The project is able to avoid in-water work by working during daytime low tides, which
occur from mid-June through September, outside of the designated work window.
CM 78: No chemicals are being added.
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Method 5: Vactoring, Jetting, and Excavating Accumulated
Sediments; Debris, Sediment Test Boring;
and Pipe, Culvert and Bridge Maintenance
5B: In-water Excavating
Project Title: Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area,
Lower Duwamish Waterway Superfund Site, Seattle, WA
Project CIP Number: C308046
See Section 3 of the SBE, Method 5 for a complete description of this activity and conservation
measures for this method. You need this information to fill out this form.
Excavating: In-Water
1. Will excavating be used to remove accumulated sediments from below the OHW or
MHHW?
Yes
No
Provide additional information (if any) Excavation of placed riprap and riprap bedding,
and bank sediment is necessary to install the proposed outfall, but the project will not
affect accumulated sediments.
2. Will excavating be conducted during low tides?

Yes

No

Provide additional information (if any) Excavation will occur during daylight low tides to
avoid in-water work.
3. Will work be done by

hand or

mechanized equipment?
shore or

If mechanized equipment will be used will work be conducted from
barge?

a. For each site where excavating will occur below the OHW or MHHW, identify the
waterbody (e.g., Lake Washington, Elliott Bay), indicate how much sediment will be
removed, and describe whether the sediment will be removed from within the wetted
perimeter (i.e., within flowing water), from outside the wetted perimeter (i.e., in-thedry), or from a wetland.
Name Waterbody
Lower Duwamish
Waterway

www.seattle.gov/util/SeattleBiologicalEvaluation

Excavation Type and Amount
Sediment Removed
In wetted perimeter

yd3
19.4 yd3

In the dry
In wetland

yd3

In wetted perimeter

yd3

In the dry

yd3

In wetland

yd3

In wetted perimeter

yd3

In the dry

yd3

In wetland

yd3
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4. Provide additional information (if any) on this construction method:
Construction is anticipated to be performed by land based equipment. The existing rip
rap bedding and material regraded during the Port’s Sediment and Upland Area cleanup
will be removed from the shoreline and transported offsite for disposal. Riprap placed on
the face of the bank as part of the cleanup will be stockpiled and re-used. Recently
imported granular material and regraded site materials will be excavated to
approximately 4 inches below the final pipeline grade.
Work will progress from the landward end of the outfall pipe toward the waterward end to
maintain a soil barrier between the excavation work and the waterway during the
majority of the work). All water from dewatering the outfall trench will be treated and
discharged to the combined sewer system. The connection to the waterway will not be
made until the very end of the work sequence. Construction in the lower 25-foot section
that extends waterward of the bank is at the elevation of the intertidal zone and will occur
when the tide is below the working elevation to ensure that the work area remains dry.
The trench will be graded/sloped to prevent tidal water and fish from becoming trapped
when the tide recedes and exposed soil will be covered with erosion control matting prior
to tidal inundation to control turbidity.
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Conservation Measures
The following table contains the conservation measures identified for Method 5B. The table only
provides a brief summary of the conservation measures. Please see Section 4 of the SBE for a
complete description of each conservation measure. To get programmatic coverage by the
Corps and Services for projects using this method, all conservation measures identified below
must be included with the project (see Section 10 of the SBE). If, for some reason, a
conservation measure is not applicable, or will not be used, you MUST provide a reason the
conservation measure is not applicable or will not be used in the “Provide additional information”
section below. Provide any additional conservation measures that may be implemented but are
not listed. These may be found in Section 4: Conservation Measures of the SBE or in the City
Standard Specifications.

Conservation
Measures

Included in
Project?

Description

1

Approved work windows

No

2

Onsite Temporary Erosion and Sediment Control Plan

Yes

3

Onsite Spill Prevention and Control Plan

Yes

4

Maintain a spill kit onsite

Yes

15

Clean equipment that will work below the OHW or MHHW lines or in
riparian or shoreline areas

Yes

16

Fuel equipment in staging areas

Yes

17

Onsite oil absorbing floating booms

Yes

18

Use vegetable-based hydraulic fluid when equipment operates in
sensitive areas

Yes

21

Stockpile native streambed or substrate material

No (N/A)

25

Minimize stream and riparian crossings

NA

26

Manage stream crossings to minimize erosion

NA

27

Place erosion and water quality control devices prior to beginning of
work

Yes
Yes

28

If mechanized equipment is used within the OHW or MHHW, only an
extension arm with bucket or similar attachment shall enter the
water. Conduct debris removal and work below OHW or MHHW
during low water levels (fresh waters) or at low tide (marine waters)

29

Confine use of equipment operating below OHW or MHHW to
designated access corridors

Yes

57

Perform all work in the dry when possible

Yes

58

Conduct work during minus tides or low water levels

Yes

60

Slope or fill excavated trenches in open water between tidal cycles

Yes

61

Equipment and materials are mobilized to and from the site via
upland access or construction barge

Yes

62

Do not ground or rest construction barge on substrate or on
vegetation

No (N/A)

65

Retrieve and remove debris that enters waterbody

Yes

Please provide any additional information on Conservation Measures used or not used for this
Method: 1: The project is able to avoid in-water work by working during daytime low tides, which
occur from mid-June through September, outside of the designated work window. 21: Material
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to be excavated will be riprap revetment, so native materials do not apply. The riprap will be
stored upland for eventual replacement. The recently regraded bank material will be trucked
offsite for disposal and replaced with imported material following completion of the project. This
minimizes the potential risks associated with erosion of on-site stockpiles. 25/26: These
measures do not apply because no stream or river crossings are proposed as a part of the
project. 61/62: These measures do not apply because work will not be conducted from a barge
as part of this project.
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Method 6: Bank Stabilization
6F: Repair Bulkheads
Project Title: Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area,
Lower Duwamish Waterway Superfund Site, Seattle, WA
Project CIP Number: C308046
See Section 3 of the SBE, Method 6 for a complete description of the activity and conservation
measures for this method. You need this information to fill out this form.
Repair Bulkheads
1. Will the footprint of the repaired or replaced bulkhead be larger, smaller or the same size
as the existing bulkhead?
Larger

Smaller

Same
Size

Amt. Smaller or
Larger

Type Replacement or Repair
Replace eroded substrate

ft2

Face bulkhead with riprap

ft2

Reset/replace rock, riprap, spalls

NA ft2

Replace section broken bulkhead

ft2

Repair cantilever soldier piles

ft2

Other:

ft2

Other:

ft2

yd3) that will replace the eroded
2. Describe the size (
ft2) and amount of rock (
substrate? NA. The project is not in an area of eroded substrate. The project will
remove and replace approximately 18 yd3 of materials waterward of MHHW (including
riprap and excavated materials).
3. Describe the amount of clean gravel (habitat mix) that will be placed to fill any voids:
yd3
The project will restore the riprap slope consistent with the existing condition. No habitat
mix is planned.
4. If concrete is going to be used, are measures in place to make sure wet concrete does
not come in contact with marine or fresh water?
No
Yes
There are presently no plans to use concrete for any part of the project. If any portion of
the project requires concrete, it will be pre-cast to avoid any potential effects of curing
concrete.
5. Provide additional information (if any) on this method: The project will remove and
stockpile any existing riprap. The recently regraded material will be transported offsite
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for disposal. New import materials will be placed following completion of the excavation
and outfall installation to match existing grades adjacent to the project area. Stockpiled
riprap will be replaced.

Conservation Measures
The following table contains the conservation measures identified for Method 6F. The table only
provides a brief summary of the conservation measures. Please see Section 4 of the SBE for a
complete description of each conservation measure. To get programmatic coverage by the
Corps and Services for projects using this method, all conservation measures identified below
must be included with the project (see Section 10 of the SBE). If, for some reason, a
conservation measure is not applicable, or will not be used, you MUST provide a reason the
conservation measure is not applicable or will not be used in the “Provide additional information”
section below. Provide any additional conservation measures that may be implemented but are
not listed. These may be found in Section 4: Conservation Measures of the SBE or in the City
Standard Specifications.

Conservation
Measures

Included in
Project?

Description

1

Approved work windows

No

2

Onsite Temporary Erosion and Sediment Control Plan

Yes

3

Onsite Spill Prevention and Control Plan

Yes

4

Maintain a spill kit onsite

Yes

9

Implement BMPs to prevent erosion of excavated material

Yes

15

Clean equipment that will work below the OHW or MHHW lines or in
riparian or shoreline areas

Yes

16

Fuel equipment in staging areas

Yes

17

Onsite oil absorbing floating booms

Yes

18

Use vegetable-based hydraulic fluid when equipment operates in
sensitive areas

Yes

27

Place erosion and water quality control devices prior to beginning of
work

Yes
Yes

28

If mechanized equipment is used within the OHW or MHHW, only an
extension arm with bucket or similar attachment shall enter the
water. Conduct debris removal and work below OHW or MHHW
during low water levels (fresh waters) or at low tide (marine waters)

29

Confine use of equipment operating below OHW or MHHW to
designated access corridors

Yes

45

Use plastic, cement or timber piles over steel piles

NA

46

Use containment boom

Yes

47

Cap holes from pulling or cutting treated pilings

NA

48

Do not use piling treated with creosote, pentachloraphenol, or coal
tar.

NA

49

Do not use hydraulic water jets to remove or place piling

NA

50

Replace piling in same general location (see CM# 34)

NA

51

All treated wood removed will be contained on land or barge to
preclude sediments and contaminated material from entering water.

NA

www.seattle.gov/util/SeattleBiologicalEvaluation
Appendix A SPIF Method 6F – Page 2

SBE by City of Seattle

Conservation
Measures

Included in
Project?

Description

52

Use vibratory driver for installing piles

NA

53

Use bubble curtain or other noise attenuation method

NA

54

Conduct hydroacoustic monitoring during installation of large piles

NA

55

Reduce noise from work operation

Yes

57

Perform all work in the dry when possible

Yes

58

Conduct work during minus tides or low water levels

Yes

59

Use clean, washed material

Yes

62

Do not ground or rest construction barge on substrate or on
vegetation

No (NA)

63

Take care to prevent spread of invasive plant species during their
removal

Yes (NA)

64

Plant with native vegetation

No

65

Retrieve and remove debris that enters waterbody

Yes

67

Use clean gravel (less than 3% fines)

Yes

69

No wet concrete or epoxy shall come in contact with water

Yes

70

Move bulkhead above the OHW or MHHW

No

71

Construct bulkhead to contain habitat complexity (i.e. coves)

No

72

Plant bulkhead with native riparian vegetation

No

73

Include rootwads and LWD with riprap

No

74

Cover riprap with habitat mix to fill voids

No

Please provide any additional information on Conservation Measures used or not used for this
Method: 1:
1: The project is able to avoid in-water work by working during daytime low tides, which occur
from mid-June through September, outside of the designated work window.
62: No construction barge will be used.
63 & 64: The site will be cleared of vegetation by the Port of Seattle Sediment and Upland
Areas Cleanup project, which is presently underway. No upland vegetation is anticipated to
remain following the project. If invasive plant species are present, care will be taken to prevent
their spread during removal. Following replacement of the outfall, the site will be restored to its
pre- project condition. No vegetation planting is planned as a part of this project; however, the
upland area may be planted as part of a future project planned by the Port of Seattle.
70-74: The riprap will be restored to its planned pre-project condition. Additional habitat
enhancements to the limited disturbance area are not planned.
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Appendix B2. NLAA and LAA Template
PROJECT NAME
Outfall for Adjacent Streets and Stormwater, Terminal 117 Early Action Area,
Lower Duwamish Waterway Superfund Site, Seattle, WA
LOCATION
See Part 5 of JARPA.
PROJECT DESCRIPTION
See Part 6 of JARPA and Section 1.2 of the Supplement to the SBE SPIFs.
ALLOWABLE WORK WINDOW
The in-water work window for the Lower Duwamish Waterway extends from
October 1st to February 15th. The proposed work will occur outside of the
allowable work window in order to take advantage of daytime low tides. The
lowest elevation of proposed work will be at approximately +4 feet MLLW. The
outfall will terminate at +5 feet MLLW. Recently imported material and regraded
site materials will be excavated to approximately 4 inches below the final pipeline
grade in order allow for placement of the pipe and pipe bedding. Work
waterward of the MHHW will occur in the period between mid-June and
September, and is expected to take 2-3 weeks to complete. The proposed timing
will allow the equipment operator the greatest visibility during removal of
sediment, resulting in greater precision during excavation and thus reducing the
potential for elevated turbidity. Additionally, less rainfall during the summer will
reduce the potential for erosion from runoff and from high river flow.
Excavation will occur during daytime low tides such that work will be performed
above the tide level. Any exposed bank soil will be back‐bladed, smoothed, and
covered with anchored (staked) filter fabric prior to tidal inundation. Any areas
potentially exposed to tides will be leveled to be free-draining prior to inundation.
Furthermore, the Contractor will use Temporary Erosion and Sedimentation
Control (TESC) measures to prevent erosion of upland soil and to prevent water
quality impacts. Once excavation and stabilization work is complete, any
temporary barriers (e.g. silt fencing, filter fabric, and temporary detention areas)
will be removed from the site.
ACTION AREA
Areas surrounding the project area may experience elevated noise resulting from
construction activities. Construction equipment will consist of excavators and
heavy trucks, which are expected to produce a maximum noise level of 81 dBA
measured at 50 feet from the equipment. Using the Practical Spreading Loss
model and assuming a background noise of 65 dB in the highly industrialized
setting, terrestrial noise would attenuate to background levels at a distance of
315 feet (Figure 1).
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The action area also includes the aquatic area that will be affected by the shortterm and long-term effects of the project. The aquatic action area extends 24
feet waterward, 20 feet downstream (northwest), and 4 feet upstream from the
proposed action area. This area is based on the maximum distance calculated
by the mixing zone analysis within which concentrations of zinc are expected to
exceed 5.6 ug/L during the operation of the outfall. These calculations are
described and graphically depicted in greater detail in the Supplement to this BE.
Given the limited area of construction disturbance and the minimization
measures that will be employed (see Conservation Methods), it is expected that
any turbidity generated by construction activities will be contained within this
area.

Figure 1. Approximate extent of Action Area based on maximum extent of
aquatic (yellow line) and terrestrial (red line) effects from proposed project
activities. Aerial photograph from Google Earth 2010.
CONSERVATION MEASURES (CMS)
Conservation measures that will be employed during outfall construction include
the following.
Conservation
Measures

Description

2

Onsite TESC Plan or CSECP

3

Onsite Spill Prevention and Control Plan

4

Maintain a spill kit onsite

5

Confine construction impacts to the minimum area necessary, delineate impacts
on project plans and onsite.
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Conservation
Measures

Description

6

Establish staging and site access areas along existing roadways or other
disturbed areas

8

Divert run-off from entering the project area

9

Implement BMPs to prevent erosion of excavated material

12

Use sediment barriers to prevent erosion and sediment from entering
waterbodies

13

Keep erosion control materials onsite to respond to emergencies

14

Use curb inlet sediment traps and geotextile filters to capture sediment before it
leaves the site

15

Clean equipment that will work below the OHW or MHHW lines or in riparian
or shoreline areas

16

Fuel equipment in staging areas

17

Onsite oil absorbing floating booms

18

Use vegetable-based hydraulic fluid when equipment operates in sensitive areas

22

Locate equipment wash areas where washwater, sediment, and pollutants
cannot enter waterbodies

23

Do not track sediment onto paved streets or roadways

27

Place erosion and water quality control devices prior to beginning of work

28

If mechanized equipment is used within the OHW or MHHW, only an
extension arm with bucket or similar attachment shall enter the water. Conduct
debris removal and work below OHW or MHHW during low water levels
(fresh waters) or at low tide (marine waters)

29

Confine use of equipment operating below OHW or MHHW to designated
access corridors

30

Develop a TDP for any dewater lasting more than 1 day

46

Use containment boom

55

Reduce noise from work operation

57

Perform all work in the dry when possible

58

Conduct work during minus tides or low water levels

59

Use clean, washed material

60

Slope or fill excavated trenches in open water between tidal cycles

61

Equipment and materials are mobilized to and from the site via upland access
or construction barge

65

Retrieve and remove debris that enters waterbody

67

Use clean gravel (less than 3% fines)

69

No wet concrete or epoxy shall come in contact with water
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ESA SPECIES & CRITICAL HABITAT: ANALYSIS AND DETERMINATION
OF EFFECT
The following effects analysis and determinations are based on the SPIFs as well
as the analysis and findings presented in the Supplemental BE.
Species

Effect Determination

PS Chinook

Not Likely to Adversely Affect

Rationale for Determination – Both juvenile and adult Chinook salmon occur in the project area;
however, by working in the dry during daytime low tides and controlling potential turbidity through the use
of anchored filter fabric, the project approach to construction limits potential exposure. The minimization
measures employed during construction sufficiently minimize potential effects on juvenile Chinook
salmon, such that construction-related effects are insignificant. Additionally, the proposed outfall location
at +5 MLLW avoids the habitat disturbance and turbidity that would be created if the outfall was positioned
at a deeper elevation that would require long-term maintenance dredging.
Potential long-term effects of the operation of the outfall are discussed at length in the supplement to this
BE. To summarize, the effects of stormwater passing through the outfall will be insignificant for Chinook
salmon for the following reasons:
•

PCB-contaminated soils will be removed from the ROW areas draining to the LDW.

•

The volume of untreated stormwater entering the Lower Duwamish Waterway (LDW) will
decrease as a result of the project (0.45 AF/yr under proposed versus 0.62 AF/yr under existing
[2004-2014], and 4.4 AF/year prior to 2004),, although the frequency of discharge under existing
conditions is low (approximately one time per year). Average concentrations of TSS, dZn, and
dCu in stormwater reaching the LDW from the project area under existing conditions exceed
those for the proposed outfall.

•

The area exceeding effects thresholds for dissolved zinc is small (less than 240 square feet along
the top 8 inches of the water column) and located along a rip rap bank. The levels of dZn are
expected to result in avoidance rather than physiological effects.

•

Concentrations of TSS will attenuate to background levels within the mixing zone for dZn, and
TSS concentrations associated with moderate to high turbidity may result in avoidance, but they
may also improve foraging and predator avoidance for juvenile salmon.

•

The mixing zone for dCu is particularly small (less than 15 square feet along the top 4 inches of
the water column), and the neurotoxic effects of dCu may be mitigated by a high range of water
hardness that has been measured near the site (25.6-3,000 mg CaCO3/L, as described in
Supplement).

•

Pollutant concentrations and resulting mixing zone size will be lower than reported during most
storm events because untreated stormwater will only be directed to the outfall when infiltration
capacity of the bioretention cells is exceeded. See Appendix A to the BE Supplement.

•

The area of potential water quality effects will not extend upstream to the Port’s potential NRDA
restoration area.

PS Chinook critical habitat

Not Likely to Adversely Affect

Rationale for Determination – The proposed project will have no effect on Primary Constituent Elements of
www.seattle.gov/util/SeattleBiologicalEvaluation
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Freshwater spawning, Freshwater rearing, Freshwater migration, nearshore marine areas, or offshore
marine areas. The potential impacts to estuarine areas are insignificant, as described below:
The proposed outfall will allow stormwater from the Adjacent Streets to discharge to the waterway as it
always has historically. Over the years, runoff from the streets sheet-flowed onto adjacent properties
(South Park Marina and T-117 properties) and reached the waterway via overbank flow, groundwater
infiltration, or by inadvertently entering existing onsite drainage systems and discharging to the river via
outfalls on these systems. Since 2004, stormwater from the Adjacent Streets that used to sheet flow onto
T-117 has been temporarily stored in tanks and discharged to the combined sewer. However overflows
from this temporary system continued to discharge to the waterway via an outfall on T-117 when runoff
exceeded the capacity of the storage tanks (presently an interim hose is laid across T-117 to the river
when needed). The proposed outfall will be constructed through an existing riprap bank, and the riprap
will be replaced upon completion of the project. Therefore, the net effect to habitat structure is
insignificant.
Because work will be completed in the dry between tides, and filter fabric will be anchored over exposed
soils to control turbidity, these effects will be temporary and minor in nature. Minor turbidity is the only
construction-related impact.
Potential long-term effects of the operation of the proposed outfall on water quality were addressed in
Section 4.1 and 4.3.1 of the Supplement to this BE. PCB-contaminated soils will be removed from the
ROW areas draining to the LDW; therefore, PCB concentrations are not expected to adversely affect
salmonids. Dissolved zinc and dissolved copper are two common metals in stormwater runoff that may
affect the behavior and physiology of juvenile salmonids. For this reason, NMFS has established specific
effects thresholds for these metals. A detailed description of the methodology and analysis of effects is
provided in the Supplement, and a brief summary is provided here. A small area (up to approximately
240 square feet) in the upper 8 inches of the water column may experience dZn levels that cause an
avoidance response in salmonids (see Supplement for further description). A much smaller area (up to
approximately 15 square feet) in the upper 4 inches of the water column may experience dCu levels that
exceed the sub-lethal effects threshold for salmonids (see Supplement for further description).
The proposed project is not expected to have a measurable effect on the hydrograph of the LDW. Salinity
would not be measurably affected by proposed project activities. Juvenile salmonids forage on
macroinvertebrates (benthic, epibenthic, midwater, and from terrestrial or drift sources). The project is not
expected to significantly disturb the availability of these prey items because the outfall location is along an
existing riprap bank. Additionally, because returning adults would not be expected to be actively foraging
upon their upstream spawning migration near the action area, the project is not expected to affect adult
foraging. Finally, the majority of the proposed outfall structure will be buried within the bank. Only the
end of the outfall will be exposed, such that the structural impacts on cover have been minimized.
Because the outfall is effectively replacing the two outfall structures that existed on the T-117 property
until the start of the Port’s cleanup action in 2013, and because the outfall will be located on an existing
and proposed riprap bank, the effects of the outfall on natural cover are discountable.
Based on the conditions described above, the short and long-term effects of the proposed project will not
significantly impact water quality, water quantity, salinity, cover, or foraging habitat for PCE #4 (estuarine
habitat).

www.seattle.gov/util/SeattleBiologicalEvaluation

SBE by City of Seattle
Appendix B2 Effects: NLAA & LAA – Page 5

PS steelhead

Not Likely to Adversely Affect

Rationale for Determination – Both juvenile and adult steelhead could occur in the project area.

Summer-run steelhead migrate upstream from April through October, so adults could pass by
the project area during construction activities. Winter-run steelhead migrate upstream from
November through May, and they are not likely to pass by the project site during construction.
Potential effects of construction will be minimized by working in the dry during daytime low tides,
such that anticipated effects are insignificant.
Because steelhead are larger prior to migration to saltwater, they are typically less dependent
on nearshore areas for foraging and protection from predators during outmigration compared to
the much smaller juvenile Chinook salmon. Sub‐adult and adult steelhead may use the deeper
waters near the Action Area for migration and foraging, but are not expected to be present in
significant numbers at any time. Occasional opportunistic foraging in the Action Area is possible
while in transit down the Duwamish Waterway.
Because the area that may potentially exceed water quality effects thresholds as a result of
long-term operation of the outfall (as discussed for Chinook salmon, above) is located in the
surface layer of the water column adjacent to a bank, and because adult and sub-adult
steelhead may pass through the area, but are not expected to rely on nearshore areas, the
effects of the project on steelhead are expected to be both insignificant and discountable.
SR killer whale

No effect

Rationale for Determination – The likelihood of SR killer whales occurring within the action area,

approximately 4 miles upstream from Puget Sound, is sufficiently unlikely as to constitute no
effect.
SR killer whale critical habitat

No effect

Rationale for Determination – SR killer whale habitat includes marine waters at a depth of 20 feet

or greater. The Action Area includes estuarine waters, but not marine waters.
Steller’s sea lion

No effect

Rationale for Determination –The likelihood of Steller’s sea lion occurring within the action area,

approximately 4 miles upstream from Puget Sound, is sufficiently unlikely as to constitute no
effect.
Humpback whale

No effect

Rationale for Determination –The likelihood of humpback whale occurring within the action area,

approximately 4 miles upstream from Puget Sound, is sufficiently unlikely as to constitute no
effect.
Eulachon

www.seattle.gov/util/SeattleBiologicalEvaluation
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No effect
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Rationale for Determination –Eulachon are not present within the action area.

Bocaccio

No effect

Rationale for Determination –Bocaccio are not present within the action area.

Canary rockfish

No effect

Rationale for Determination –Canary rockfish are not present within the action area.

Yelloweye rockfish

No effect

Rationale for Determination –Yelloweye rockfish are not present within the action area.

CPS bull trout

Not Likely to Adversely Affect

Rationale for Determination –As noted in the Seattle BE, bull trout are infrequently observed in the

Duwamish River today. Sub-adult and adult char have been identified in the Duwamish
Waterway in April-September (SBE); however, weekly beach seining conducted from December
2004 to July 2005 in the Duwamish Waterway and Transition Zone did not capture any bull
trout.
Because work will occur in the dry during daytime low tides, and because filter fabric will be
anchored over exposed soils during higher tides, effects of turbidity are expected to be
insignificant. Additionally, because bull trout occurrences in the Lower Duwamish Waterway are
rare, potential construction-related project effects on bull trout are discountable.
Because the area that may potentially exceed water quality effects thresholds as a result of
long-term operation of the outfall (as discussed for Chinook salmon, above) is located in the
surface layer of the water column adjacent to a bank, and because adult and sub-adult bull trout
are rare in the Duwamish Waterway and are not expected to rely on nearshore areas, the
effects of the project on bull trout are expected to be both insignificant and discountable.
CPS bull trout critical habitat

Not Likely to Adversely Affect

Rationale for Determination – The descriptions below incorporate both construction-related and longterm effects of operation of the outfall on the Primary Constituent Elements (PCE) for bull trout.
PCE #1: Springs and Seeps- Water temperature in the LDW is affected by both tidal waters from Elliott
Bay and freshwaters from the Green/Duwamish River. Operational components of the proposed project
will result in increased infiltration of surface runoff. Infiltrated runoff will be released into the LDW via
groundwater. Pollutant concentrations entering groundwater are expected to decrease significantly as the
water passes through native soils, such that effects of the proposed project on the volume and
contaminants associated with groundwater are expected to be negligible.
PCE #2: Migratory Passage- The proposed action will not result in a permanent obstruction or barrier to
bull trout. Conservation measures such as working in the dry between tides and covering exposed soils
with anchored filter fabric when the area is exposed to tides will minimize any turbidity effects during
construction that could result in temporary avoidance of the work area. Operational components of the
proposed project would not create any physical or biological barrier to migration. The concentration of
dZn will exceed a threshold noted to cause avoidance in rainbow trout within an area up to approximately
130 square feet in the upper 8 inches of the water column; however, the behavioral effect on bull trout has
www.seattle.gov/util/SeattleBiologicalEvaluation
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not been established, and the limited area of impact near the bank is not expected to significantly affect or
impair bull trout use of the LDW.
PCE #3: Abundant Food Base- Because the project is only replacing the upper extent of a highly altered
riprap bank in an area void of riparian vegetation, the proposed project is not expected to significantly
affect benthic or riparian-based food sources.
PCE #4: Complex river, stream, lake, reservoir, and marine shoreline aquatic environments- Because the
proposed project area is highly altered and lacks any overhead cover or complexity, the project will not
affect this PCE.
PCE #5: Water temperatures- The proposed project will not affect water temperatures in the Lower
Duwamish Waterway.
PCE #6: Substrate for egg, fry, young-of-the year and juvenile survival- Not applicable to the Lower
Duwamish Waterway.
PCE #7: Natural hydrograph- Structural components of this project will not affect the natural hydrograph.
Operational components of the project would have little to no effect on the hydrograph of the LDW.
PCE #8: Sufficient water quality and quantity- The project avoids and minimizes effects on water quality
by working in the dry between tides and by covering exposed soils with anchored filter fabric when the
area is exposed to tides. The concentration of dZn will exceed a threshold noted to cause avoidance in
rainbow trout within an area up to approximately 130 square feet in the upper 8 inches of the water
column; however, the limited area of impact near the bank is not expected to significantly affect or impair
bull trout use of the LDW.
PCE #9: Low levels of occurrence of nonnative predators- Intertidal structures may provide habitats for
predatory fish; however, the project will not affect the number of non-native predators.

Marbled murrelet

No Effect

Rationale for Determination – Marbled Murrelets do not nest in urbanized areas, and would not be

anticipated to occur in the vicinity of the action area.

ESSENTIAL FISH HABITAT (EFH)
Guild

Effect Determination

Pacific salmon

Will Not Adversely Affect

Rationale for Determination – Chinook, coho, and pink salmon may occur within the
action area during the proposed outfall construction. Potential construction-related effects
are minimized by working in the dry during daytime low tides and covering exposed soils
with anchored filter fabric when exposed to tides.
Minimization measures will be implemented to limit the long-term effects of the proposed
outfall. PCB-contaminated soils will be removed from the ROW areas draining to the LDW.
Planned stormwater infrastructure maximizes infiltration and treatment. Overall, the
proposed stormwater infrastructure is expected to capture 93 percent of the stormwater
www.seattle.gov/util/SeattleBiologicalEvaluation
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Guild

Effect Determination

from the site.
Potential effects of the long-term operation of the proposed outfall are expected to be similar
to those described for Chinook salmon in the BE, above. Therefore, based on the rationale
described in Section 4.1.3 of the supplemental BE, the potential effects of water quality from
the proposed outfall on juvenile coho salmon are expected to be insignificant.
Only nine juvenile pink salmon were captured during the 2005 sampling by Ruggerone et al.
(2006) and 15 pink salmon were captured by Cordell et al. (2006). The low capture rate is
likely related to very rapid outmigration and brief estuarine residence times typical of pink
salmon life histories. As such, the water quality conditions associated with the proposed
project are expected to be insignificant and discountable for juvenile pink salmon.
Similar to adult Chinook salmon, steelhead, and bull trout, since adult salmonids may pass
through the area, but are not expected to rely on nearshore areas, such as those areas
where water quality will be affected by the operation of the outfall, the effects of the project
on adult Chinook, coho, and pink salmon are expected to be both insignificant and
discountable.
Groundfish

No Effect

Rationale for Determination – Groundfish EFH species are not expected to occur in the project area.

Coastal-pelagic

No Effect

Rationale for Determination –Coastal pelagic EFH species are not expected to occur in the

project area.

January 2, 2013

Sarah Sandstrom

Date

Name of Analysis Preparer
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SBE Supplement
T-117 Outfall

SUPPLEMENT TO THE SEATTLE BIOLOGICAL
EVALUATION SPECIAL PROJECT
INFORMATION FORMS
SECTION 7, ENDANGERED SPECIES ACT
Operational Components of the Outfall for Adjacent Streets
and Stormwater, Terminal 117 Early Action Area, Lower
Duwamish Waterway Superfund Site, Seattle, WA: NWS2014-XXX
Applicant: Seattle Public Utilities
Corps Reference #: NWS-2013-___

1 INTRODUCTION
1.1

Consultation History
The applicant has met with Jim Muck, who represents the National Marine
Fisheries Service and U.S. Fish and Wildlife Service, during the project design
and development on several occasions, including February 13, 2013; June 24,
2013; and December 14, 2013.

1.2

Description of the Proposed Action
The Adjacent Streets and Stormwater project includes street and drainage
improvements that are being implemented as part of a non-time-critical removal
action (NTCRA) under an Administrative Settlement Agreement and Order on
Consent (ASAOC) with the U.S. Environmental Protection Agency (EPA) to
address contaminated soils and stormwater management within portions of
rights-of-way within Terminal 117 (T-117).
T-117 (Figure 1) is one of five sites within the Lower Duwamish Waterway
(LDW) Superfund Site that EPA has identified as being highly contaminated.
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Figure 1.

2

T-117 Early Action Area (Source: Integral)
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The site is divided into the following subareas and cleanup is occurring in
phases:
•
•
•
•

T-117 sediment
T-117 upland
T-117 adjacent yards
T-117 adjacent streets and stormwater

The City removed contaminated soil from the yards in 2012-2013. The Port and
City are remediating the T-117 sediment and upland soil in 2013-2014. The City
scheduled the cleanup of adjacent streets last to avoid having contaminated
material transported along the clean roadways. Following street cleanup, the
roads will be restored and a permanent stormwater collection and treatment
system will be installed.
This document provides a supplemental analysis to the Seattle Biological
Evaluation (SBE) Specific Project Information Forms (SPIFs). The SBE SPIFs
address potential effects of the proposed outfall construction on federally
threatened species. The analysis in this supplement is focused on describing and
evaluating the potential long-term effects of the use and operation of the
proposed stormwater collection and treatment system, which will discharge to
the waterway via a new outfall to be constructed at the north end of T-117. The
proposed stormwater treatment system includes bioretention cells and
manufactured tree box systems that treat runoff by filtering water through an
engineered soil media. See Section 1.2.2 for description of the proposed
treatment system. Seattle Public Utilities evaluated a range of options for
managing stormwater runoff from the T-117 Adjacent Streets including 1)
bioretention with infiltration 2) bioretention with underdrains, and 3) detain and
pump to the combined sewer. These stormwater management options are
discussed in more detail in the Remedial Action Design Report.

1.2.1 Project Need
The Adjacent Streets and Stormwater project includes the removal of
approximately 10,300 cy of contaminated soil from rights-of-way, backfill of the
excavations to existing grade, and restoration of rights-of-way. As part of the
cleanup, all soil containing greater than 1 mg/kg dry weight (dw) total PCBs will
be removed and the streets will be repaved and brought into compliance with
current City standards. Following cleanup, streets will be restored and a
permanent stormwater collection and treatment system will be installed as
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required by the City Stormwater Code (Seattle Municipal Code 22.800). An 18inch outfall will be constructed to convey stormwater from the project area to the
LDW. The outfall is an integral part of a stormwater collection and treatment
system that is being installed as part of the NTCRA under an Administrative
Settlement Agreement and Order of Consent (ASAOC) between the City of
Seattle, the Port of Seattle, and the U.S. Environmental Protection Agency (EPA).
The City is currently negotiating an easement with the Port to construct, operate,
and maintain the outfall across T-117.

1.2.2 Stormwater Management Plan
Under the proposed plan, runoff from the 1.33 acres of right-of-way (ROW) that
historically discharged to the LDW, including street runoff that currently sheet
flows across the marina property, will be collected and treated prior to discharge
to the LDW. In addition, runoff from portions of Dallas Avenue S, 16th Avenue S,
and S Donovan Street that currently discharge to the combined sewer system
(approximately 1.15 acres) will also be collected, treated and discharged to the
LDW.
Runoff from the 0.44-acre Basin Oil property will continue to discharge to the
LDW. Although this property will not be affected by the T-117 Adjacent Streets
cleanup, the City has elected to treat the runoff from this vacant site until the
property is redeveloped, when it is anticipated that it will trigger City
Stormwater Code requirements and be required to install an onsite treatment
system. When the property redevelops, runoff will continue to discharge to the
City-owned system in the right-of-way and the developer will be required to
meet City Stormwater Code requirements in place at the time the property
redevelops. Under existing City code, new and redevelopment projects that
generate more than 5,000 ft2 of new or replaced pollution-generating surface are
required to install stormwater treatment facilities. Currently, basic treatment
(e.g., wet ponds, wet vaults, biofiltration swales) capable of removing 80% of the
total suspended solids in runoff are required for projects that discharge to the
LDW. Given that the stormwater treatment facilities proposed for the Adjacent
Streets site go beyond what is required under City code and the City's NPDES
municipal stormwater permit, the level of treatment required when this site is
redeveloped would likely be lower. However, it is anticipated that
redevelopment would also involve cleaning up the site and incorporating
appropriate BMPs to control pollutant sources. These changes should greatly
improve the quality of runoff from this site. Therefore, even with a somewhat
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lower level of treatment, the quality of stormwater discharged from the
redeveloped site would likely be at least as good as what is presented in the
supplemental BE report. Pollutant loads from the Basin Oil property have been
included in the stormwater analyses because runoff from this site will discharge
to the LDW via the City’s proposed outfall.
Post-project stormwater conditions are evaluated based on the expected quality
of site runoff following cleanup and the performance of the proposed
stormwater treatment technologies. Proposed treatment for each catchment area
is shown in Figure 2.

Bioretention (1.95 acres)

Figure 2.

Filterra® (0.689 acres)

Vegetated depression
(0.283 acres)

Map showing proposed stormwater treatment for all areas draining to the
proposed outfall.

After cleanup, stormwater runoff from the Adjacent Streets will be managed
using a combination of bioretention cells, manufactured rain garden systems
(Filterra® tree box units), and a shallow vegetated depression. Bioretention cells
are small-dispersed treatment units consisting of a shallow landscaped
depression constructed with an engineered soil mix and plants that promote the
infiltration, storage, and slow release of stormwater. Stormwater is treated via
filtration, adsorption, and biological processes as it infiltrates through the
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engineered soil mixture. To ensure effective treatment, the biofiltration cells will
be constructed with a 12-inch surface layer of bioretention soil (a compost:sand
and/or soil/sand mixture to support plant growth) underlain by a 24-inch layer of
engineered sand media comprised of sand, zeolite, and granular activated carbon
(GAC) or similar media mixture as shown in Figure 3. A similar bioretention cell
installed at SeaTac Airport has been monitored and found to provide effective
removal of total suspended solids (76-91 percent, with one outlier at 27 percent)
and dissolved metals (55-93 percent) (Moldver, A., personal communication
email to Beth Schmoyer, Seattle Public Utilities, 2013).
Treated stormwater infiltrates into the underlying native soil and will reach the
LDW via the shallow groundwater system. Bioretention cells will be installed
where native soil is suitable for infiltration (i.e., infiltrate rate >0.25 in/hr). Each
cell will be designed to infiltrate at least 91 percent of the annual runoff volume
as required under the City’s Stormwater Code (SMC 22.800-22.808). Flows that
exceed the infiltration capacity will sheet flow across the surface of each
vegetated cell and be discharged to the LDW via the stormwater outfall to be
constructed at the north end of T-117.

a) Bioretention cross-section
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b) Bioretention overflow system
Figure 3.

T117 Adjacent Streets bioretention cell and overflow system.

Manufactured rain garden systems with underdrains (Filterra® tree box system,
Figure 4) will be installed in areas where native soil is unsuitable for infiltration.
These systems function like bioretention cells, except that the soil and plants are
housed in concrete structures and treated stormwater is collected in underdrains
and discharged to the piped storm drain system. The engineered soil in these
units is a proprietary mix. Filterra® recently tested their system and found that
10 percent granular activated carbon (GAC) can be included in the soil mix
without affecting the hydraulic capacity of the unit (Hills, M., personal
communication email to Beth Schmoyer, Seattle Public Utilities. 2013).
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Figure 4.

Typical manufactured bioretention system with underdrains.

An existing shallow depression located near the corner of Dallas Ave S and S
Donovan St will be used to manage stormwater from the hillside located on the
south side of S Donovan St. Runoff from this area, which will be planted in
native vegetation, is not required to be treated because it does not contain any
pollution generating impervious or pervious areas. The hillside planting plan
has been designed with a similar look as the adjacent bioretention cells and the
Port’s proposed habitat restoration using native shrubs (e.g., deer fern, dogwood,
twinberry) and small trees (e.g., madrone, vine maple, and ash). Fertilizer will be
used when initially planting to aid in plant establishment. No fertilizers or
pesticides will be applied for maintenance purposes. Rather than tightlining the
runoff directly to the outfall, the City elected to take advantage of an existing
depression to allow runoff to collect, infiltrate, if possible, and pass through a
vegetated depression before entering the drainage system. Because the native
soil in this area is relatively impermeable, it is uncertain how much stormwater
will infiltrate. Stormwater that cannot be infiltrated will be routed to the T-117
storm drain system and discharged to the waterway. The vegetated depression
is expected to function much like a wet pond, but is more of an aesthetic feature
than a fully designed stormwater treatment system.
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1.3

Conservation Measures
The following conservation measures will ensure that any disturbance to
sensitive fish and wildlife species resulting from the operation of the proposed
stormwater outfall will be minimized.
1.

Water Quality: The following measures will be implemented to minimize
the potential effect of the project on water quality conditions in the LDW.
a. Contaminated soils will be removed from the ROW areas draining to the
LDW. Upland remediation work will be conducted during the dry
season to limit potential runoff of contaminated soils. A Stormwater
Pollution Prevention Plan will be implemented during the remediation
work to ensure that contaminated soils are not transferred to the LDW.
b. Upland drainage features will not be connected to the outfall until all
remediation work is completed and site soils are stabilized. While the
project is under construction, stormwater will continue to be collected
and discharged to the combined sewer until the outfall is connected.
c. Planned stormwater infrastructure maximizes infiltration and treatment.
Overall, the proposed stormwater infrastructure is expected to treat 93
percent of the stormwater from the site.
d. Sediment monitoring offshore of the outfall will be in accordance with the
long term monitoring and maintenance plan (LTMMP) that will be
developed by the City of Seattle and approved by EPA as part of the
overall T-117 cleanup effort. A 60 percent LTMMP will be submitted to
EPA concurrently with the Remedial Action Work Plan. Details of the
post-cleanup monitoring efforts will be developed at that time.
e. Seattle Public Utilities will maintain the stormwater collection and
treatment system according to City standard operating procedures for
bioretention cells (e.g., inspection, weeding, and sediment removal four
times per year) and according to manufacturer's guidelines for Filterra
tree box units (e.g., two times per year). Maintenance procedures and
guidelines are included in the Remedial Action Design Report.

2.

Water Quantity: The proposed drainage system will be designed in
accordance with City of Seattle standards to collect and safely convey
stormwater runoff from the streets to the proposed treatment systems and
outfall. In accordance with the City’s policy on green stormwater
infrastructure, bioretention systems will be employed where site soils are
suitable to allow stormwater to infiltrate into the underlying groundwater
system. Approximately 93 percent of the runoff will be treated. Most of the
runoff that is treated (71.4%) will be treated in bioretention cells.
Approximately 24.4 percent of the runoff that is treated will be treated in
9
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Filterra® tree box units and approximately 4.2 percent will be managed in
the shallow vegetated depression.

1.4

Action Area
“Action area” is defined as “all areas to be affected directly or indirectly by the
proposed action and not merely the immediate area involved in the action.” The
project area includes the outfall installation site and the ROW areas from which
stormwater will be collected.
Areas potentially affected by airborne noise from temporary construction
activities are described in the SBE SPIFFs, and included in Figure 5.
The action area also includes the aquatic area that will be affected by the longterm effects of the project. The aquatic action area extends 24 feet waterward, 20
feet downstream, and 4 feet upstream from the proposed action area. This area
is based on the maximum distance calculated by the mixing zone analysis within
which concentrations of zinc are expected to exceed 5.6 µg/L during the
operation of the outfall (described in Section 4.1.3).

Figure 5.

10

Approximate extent of Action Area based on maximum extent of long-term
aquatic effects (yellow line) and temporary construction related noise (red line)
from proposed project activities. Aerial photograph from Google Earth 2010.
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2 LISTED SPECIES
The action area is located along the Lower Duwamish Waterway. Listed species
presence in the LDW is described in the SBE, and is summarized in Table 1.
Additional information on species presence in the Action Area is described
below.
Table 1.

Listed Species Present in the Lower Duwamish Waterway

Species

Federal Status

Critical Habitat in
Project Area

Puget Sound Chinook salmon
Threatened
Yes
Oncorhynchus tshawytscha
Puget Sound-Strait of Georgia coho salmon
1
Species of Concern
NA
Oncorhynchus kisutch
Coastal Puget Sound bull trout
Threatened
Yes
Salvelinus confluentus
Puget Sound steelhead
2
Threatened
Yes
Oncorhynchus mykiss
1.
NA indicates that critical habitat has not been designated for that species.
2
Critical habitat for steelhead has been proposed, but the designation has not been finalized.

2.1

Chinook Salmon
Adult chinook could be present in the Action Area from mid‐June through mid‐
October. Subyearling Chinook salmon may be particularly dependent on
estuarine rearing, particularly in off-channel habitats (Healey 1982, Healey 1991,
and Simenstad et al. 1982). Juvenile Chinook salmon may occur in the Action
Area during the spring outmigration period, which begins in late January and
tapers off in early July (Ruggerone et al. 2006). Nearshore sampling in the
Duwamish Estuary found that densities of unmarked subyearling Chinook
salmon peaked in mid-March, and densities of yearling Chinook smolts peaked
in early June (Cordell et al. 2006).
The aquatic Action Area is approximately 0.7 miles downstream from the lower
end of the “Transition Zone,” the area where freshwater and saltwater initially
mix and large eddies form (River Mile [RM] 4.7-RM 6.5) (Ruggerone et al. 2006).
Ruggerone et al. (2006) found that salmon densities (all species) are higher in the
Transition Zone, compared to adjacent reaches in the lower estuary; however,
our understanding of the relative densities of juvenile salmon within the Action
Area is limited because no sites were sampled between RM 4.6 and RM 3.5.
Table 2 provides an approximate comparison of catch per unit effort in the
Transition Zone (RM 4.7 - RM 6.5) compared to the Estuary (RM 1 - RM 3.5).
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Juvenile salmon densities are also greater in off-channel habitats compared to
mainstem habitats (Ruggerone et al. 2006), such as those found in the Action
Area.
Table 2.

Approximate Chinook salmon catch per seine in the Transition Area and Estuary
(Ruggerone et al. 2006)
Time Period

February 3 - March 21
March 28 - May 16
May 23 – July 12

Transition Area (RM 4.7 RM 6.5)
1.8
0.9
0.7

Estuary (RM 1 - RM 3.5)
1.2
0.2
0.3

In 2002, residence time of natural Chinook salmon in the Duwamish estuary
declined steadily from approximately 28 ± 7 days in late May to 20 ± 7 days in
early June to 15 ± 3 days in late June (Ruggerone and Volk 2004).

2.2

Steelhead
Summer and winter steelhead trout occur within the Green/Duwamish River
basin (WDFW electronic reference). Despite the separate runs, there is
considerable overlap in the run timing and spawning for summer and winter
steelhead (Busby et al. 1996). In the Green River, adult steelhead typically enter
freshwater from December to April and spawn shortly thereafter (Busby et al.
1996). Both stocks are thought to spawn in the Green River below the Tacoma
Water Diversion Dam and in larger tributaries like Soos and Newaukum Creeks.
Steelhead exhibit a highly variable anadromous life history. Juveniles generally
emigrate as smolts between April and June, after two years of stream residence.
However, the duration of freshwater rearing can range from one to seven years
before juveniles grow large enough (>170 mm) to undergo smoltification.
Because steelhead are larger prior to migration to saltwater, they are typically
less dependent on nearshore areas for foraging and protection from predators
during outmigration compared to the much smaller juvenile Chinook salmon.
Sub‐adult and adult steelhead may use the deeper waters near the Action Area
for migration and foraging, but are not expected to be present in significant
numbers at any time. Occasional opportunistic foraging in the Action Area is
possible while in transit down the LDW.
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2.3

Bull Trout
Adult bull trout have been identified in the Green/Duwamish River basin and
may use this area for foraging, migration and overwintering; however, spawning
has not been documented (WDFW electronic reference). Historically, bull trout
were reported to use the Duwamish River and lower Green River in “vast”
numbers (Suckley and Cooper 1860 in USFWS 2004). In contrast, bull trout are
rarely observed in the Green/Duwamish system today (USFWS 2004).
Bull trout occurrence in the Duwamish River has been documented several times
over the past few decades. Anecdotal presence of four adult char was reported
in April 1978 at RM 7 of the Duwamish River (USFWS 2004). Subadult bull trout
were caught in late summer at the Turning Basin (RM 5.3) in 2000 and 2002
(USFWS 2004). In May of 2003, a large adult bull trout (582 millimeters; 23
inches) was captured in the lower Duwamish River at Kellogg Island (J.
Shannon, pers. comm. in USFWS 2004). Based on the available information, it is
expected that bull trout are uncommon in the Action Area.

3 ENVIRONMENTAL SETTING
3.1

Environmental Baseline of the Lower Duwamish
Waterway
The baseline conditions in the Lower Green/Duwamish Action Area are
described in the SBE. This discussion includes a description of water quality
conditions and Superfund clean-up actions in the lower 4.6 miles of the LDW. In
addition to this information, a recent Receiving Water Characterization Study
(Mickelson 2013) provides baseline water quality measures in the LDW.
Conventional water quality parameters measured approximately one mile
upstream from the project site (RM 4.9) are summarized in Table 3 (Mickelson
2013). As noted in the SBE, the LDW is impaired for water temperature,
dissolved oxygen and pH, and the waterway’s sediment is impaired by a list of
chemicals and heavy metals.

Table 3.

Summary of conventional water quality parameters at RM 4.9 measured one
meter below the surface for 2011 and 2012 (From Mickelson 2013).
Parameter
Dissolved Oxygen (mg/L) n = 24
pH (unitless) n = 16
Salinity (Practical salinity scale [PSS]) n =

Min
6.5
6.9
a
<2.0

Max
12.2
7.3
29.65

Median
10.1
7.1
--
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40
o
Temperature ( C) n = 24
Total Suspended Solids (mg/L) n = 22
Hardness (mg CaCO3/L) n=40

5.1
2.5
25.6

18.7
116
3,000

9.4
10.4
83

a

Salinity was detected in 15 out of 40 samples. The method detection limit was 2.00
PSS. Due to the low number of detections, meaningful mean and median values cannot
be presented.

A summary of measured concentrations of TSS, zinc, and copper from surface
water samples collected from 4 stations in the LDW (RM 1.1, 1.9, 4.9, and 12.4)
between 1996 and 2012 (King County 2013, Windward 2010) is provided in Table
4.
Table 4.

Summary statistics for TSS, zinc, and copper concentrations in LDW surface
water samples from 1996 to 2012.
Parameter
Dissolved
copper
(ug/L)

Total
copper
(ug/L)

Dissolved
zinc
(ug/L)

Total zinc
(ug/L)

TSS
(mg/L)

Statistic
Count
Min
Max
Median
Mean
th
10 percentile
Count
Min
Max
Median
Mean
th
10 percentile
Count
Min
Max
Median
Mean
th
10 percentile
Count
Min
Max
Median
Mean
th
10 percentile
Count
Min
Max
Median
Mean
th
10 percentile

Value
40
0.31
1.34
0.59
0.67
0.37
74
0.61
4.24
1.73
1.83
0.78
38
0.46
5.24
1.36
1.71
0.57
72
0.71
9.04
3.83
3.54
1.16
88
2.5
116
14.6
21.8
5.4

a. Rivermile 4.9 is a short distance upstream of the proposed outfall which
will be located at approximately River Mile 3.5. Includes data from
October 1996 through June 1997 for station NFK (Windward 2010) and
14

SBE Supplement
T-117 Outfall

data from July 2011 through December 2012 for station LTXQ01
(Mickelson 2013)

3.2

Local Drainage Site Narrative
The proposed project is located in the T-117 Early Action Area on the Lower
Duwamish Waterway (LDW) (RM 4) (per Ruggerone et al. 2006), or
approximately 3.5 miles south of the southern tip of Harbor Island (Figure 1).
The site is located in the northwest portion of Section 33, Township 24, Range 4E.
The work area for this project includes a stormwater easement through the Port’s
parcel for the proposed stormwater outfall 1. Additionally, the NTCRA includes
work in the public ROWs adjacent to T-117.
Runoff from the roadways adjacent to the T-117 Early Action Area has
historically discharged to the LDW. Prior to 2004, this area was not served by a
formal drainage system, and streets were in poor condition. Stormwater simply
ran down the streets, sheet flowed across the adjacent property (former Malarkey
property now owned by the Port, as well as the South Park Marina property) and
discharged to the waterway via overland flow or infiltrated into the ground (or
in the case of the South Park Marina property, entered the onsite drainage
systems and discharged to the LDW via existing outfalls) or ponded in the
streets/adjacent yards (Figure 6). In at least one location, the adjacent property
owner installed a sump/pump in the front yard to prevent basement flooding by
pumping stormwater to the side sewer in the back yard (Figure 7). After the Port
acquired the T-117 property in 2000 and installed an onsite drainage system,
stormwater from the Adjacent Streets that flowed onto T-117 was picked up in
the Port’s onsite drainage system and discharged to the river via the Port’s two
outfalls.

1

The City is currently negotiating an easement with the Port to construct, operate, and maintain a
stormwater outfall across the north end of T-117.
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Figure 6.

Street condition prior to 2004, looking north on 17 Avenue S

Figure 7.

Sump/pump to prevent basement flooding prior to 2004.

In 2004, the City found elevated levels of PCBs in ROW soils
(0.03 - 9.2 mg/kg dw) during routine source tracing activities conducted as part
of the City’s LDW source control program. Subsequent sampling detected PCBs
as high as 480 mg/kg in ROW soil (measured at 6-inch depth). As a result, the
City completed an independent interim action in December 2004 to protect
public health by containing PCB-contaminated soil in the ROW. Independent
actions have continued as needed. Work conducted to date as part of the
independent cleanup actions included the following, depicted in Figure 8:
•

Removing contaminated soil and placing clean gravel on road shoulders
along Dallas Avenue S and 17th Avenue S. Approximately 6 to 12 inches
of soil was removed and capped with gravel (December 2004).

•

Grading and paving S Donovan Street between Dallas Avenue S and 17th
Avenue S, 17th Avenue S between S Donovan Street and Dallas Avenue S,
and Dallas Avenue S between 17th Avenue S and S Donovan Street
(December 2004).

•

Installing a temporary stormwater collection and treatment system to
serve the newly paved roadways (December 2004). Since 2004,
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stormwater has been discharged to the combined sewer system under a
discharge authorization (No. 4072-06) with King County industrial waste.
The treatment system was removed in April 2005 when testing
determined that stormwater met King County discharge limits without
treatment.
•

Removing approximately 525 cubic yards of PCB-contaminated soil from
the properties at 8601 and 8609 17th Avenue S and 8603 Dallas Avenue S,
as well as along the west edge of 16th Avenue S between Dallas Avenue S
and S Cloverdale Street (June 2005).

•

Pressure washing S Cloverdale Street between 14th Avenue S and 16th
Avenue S and portions of 16th Avenue S and S Donovan Street to remove
PCB-contaminated dirt that had accumulated on the pavement
(December 2005).

•

Removing 3 inches of soil from about 185 feet of the shoulder along
Dallas Avenue S and repaving with asphalt to contain contaminated soil
found during subsequent site characterization work (August 2006).

•

Sweeping the streets along Dallas Avenue S, S Donovan Street, S
Cloverdale Street, 16th Avenue S, 17th Avenue S, and the east side of 14th
Avenue S (September 2010).
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Figure 8.

The City’s independent cleanup actions at T-117.

The temporary system was connected to the combined sewer because there was
no piped connection to the Port’s onsite drainage system and creating a
connection would have entailed constructing a new conveyance system through
the Port’s T-117 property. Since soil on T-117 contained elevated levels of PCBs
and because negotiating an access agreement with the Port would have delayed
the interim action, the City elected to temporarily discharge stormwater from the
adjacent streets and yards to the combined sewer system until the final cleanup
was completed and a permanent stormwater collection and treatment system
could be installed.
Because the combined sewer is over capacity, stormwater from the project area is
collected in a temporary storage system and discharged at a controlled rate to the
combined sewer. Under existing conditions, runoff continues to be discharged to
the LDW (via the Port’s onsite system2 until the upland cleanup started in 2013,

2

During overflow conditions, the discharge hose from the temporary storage tanks was inserted into an
existing catch basin located at the southeast end of T117 (CB-6) and discharged to the waterway via the
outfall at the south end of T117. The Port removed this catch basin during the recent T117 Sediment
cleanup.
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and now via a hose that is laid across T-117 to the river when needed) when
storms exceed tank capacity (i.e., large storms or multiple back to back storms) or
when tanks and associated piping are drained to protect from freezing. Since
2005, the temporary system has overflowed to the LDW approximately 15 times.
Under the King County discharge authorization, the City is required to sample
for PCBs each month. PCBs have been detected in only 12 of the 79 samples
collected since testing began in 2005 (Table 5).
Table 5.

PCBs detected in stormwater discharges (2005-2014).
Date
January 9, 2008
April 23, 2010
December 29, 2011
April 30, 2012
January 1, 2013
February 26, 2013
March 15, 2013
July 19, 2013
October 1, 2013
November 26, 2013
February 19, 2014
March 18, 2014

Detected PCBs
(ug/L)
0.12
0.073
0.011
0.015
0.014
0.024
0.011
0.014
0.016
0.033
0.044
0.01

None of the samples collected since 2010 have exceeded the state water quality
standards for marine water acute toxicity (10 µg/L) and only two samples
(November 2013 and February 2014) exceeded the chronic toxicity (0.03 µg/L).
The most recent samples are most likely affected by construction activities
occurring as a result of the ongoing cleanup operations at T-117 due to problems
with trackout of contaminated material.
When the interim cleanup was completed, the City had planned to conduct the
final cleanup within a few years under a voluntary compliance agreement with
the Washington State Department of Ecology under the Model Toxics Control
Act. However, in 2007, at the City’s request to the State Department of Ecology,
the EPA incorporated the T-117 Adjacent Streets and Yards under the Superfund
T-117 Early Action Area NTCRA.
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Existing drainage patterns are shown Figure 9. The northern half of Dallas
Avenue S west of 17th Ave S (approximately 0.195 acres) sheet flows across the
South Park Marina property and discharges to the LDW via the marina’s
drainage system. Until 2004, runoff from the rest of the ROW shown in blue on
Figure 9 (1.58 acres) sheet flowed across T-117 and discharged to the LDW.
Runoff from this area is currently collected in the City’s temporary stormwater
collection system and discharges to the LDW only when the capacity of the
storage tanks installed as part of the interim cleanup area is exceeded (15 times
since 2005).
Runoff from the Port’s T-117 upland area (3.3 acres) has also historically
discharged to the LDW via two Port-owned outfalls. The T-117 Upland Area is
under the same cleanup order as the Adjacent Streets, but this area has been
addressed separately, because cleanup is occurring in a separate and earlier
(2013-2014) cleanup action.
Continued discharge of stormwater runoff from the Adjacent Streets to the
severely over-capacity combined sewer system is not sustainable. Increasing the
amount of stormwater discharged to the combined sewer from the Adjacent
Streets could exacerbate ongoing sewer backup problems and potentially
contribute to combined sewer overflows. In addition, because drainage in this
area has historically been separated (i.e., discharged to the Lower Duwamish
Waterway), it cannot be connected to the combined sewer. Under King County
Code 28.84, new local public sewers and extensions of existing sewers shall be
designed as separate sewers and storm drains, except where the local public
agency can demonstrate the necessity for a combined sewer extension. State
guidelines for sewer construction also state that no new combined sewers will be
approved. Therefore, construction of a permanent drainage system that
discharges to the combined sewer would conflict with State and County
regulations.
Finally, King County regulates the discharge of stormwater to its sewer system.
Because of limited capacity, King County prefers to accept only contaminated
industrial stormwater (King County 2010). After cleanup, runoff from the
Adjacent Streets will be relatively clean and would not qualify as contaminated
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industrial stormwater. 3 SPU is proposing to replace an existing section of pipe in
the combined sewer system at 14th Ave S and S Concord St that is undersized;
however, this project will not entirely correct the capacity problems within the
combined sewer, so sewer backups will be a continuing issue in this area. The
proposed changes will also increase the volume of flow discharged from the City
combined system into the King County sewer system. King County is concerned
that any additional stormwater entering the combined sewer will increase the
frequency and volume of combined sewer overflows in its conveyance system.
Additionally, the wastewater treatment plant is less effective in removing total
suspended solids and associated pollutants found in urban stormwater than the
stormwater treatment facilities that the City proposes to install for the Adjacent
Streets project.

Figure 9.

Existing drainage basins.

King County defines contaminated stormwater as stormwater that is affected by industrial activities. Industrial
activities are defined as areas where material handling equipment or activities, raw materials, intermediate products, final
products, waste materials, byproducts, or industrial machinery are located. Such areas include but are not limited to:
material handling sites; refuse sites; sites used for the application or disposal of process wastewater; sites used for the
storage and maintenance of material handling equipment; sites used for residual treatment; storage or disposal sites;
shipping and receiving areas; manufacturing buildings; material storage areas for raw materials and intermediate and
finished products; and areas where industrial activity has taken place in the past and significant materials remain (King
County Code 28.82.360).

3
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4 EFFECTS OF THE PROPOSED ACTION
The project area may be used as a rearing area during outmigration of juvenile
Chinook salmon, steelhead, and bull trout. Returning adults may also pass by
the area. The proposed project could potentially affect Chinook salmon,
steelhead, and bull trout in generally similar manners, except that juvenile
Chinook salmon are most closely associated with nearshore estuarine habitats,
and they are most likely to occur over an extended duration in the LDW
compared to the other listed salmonids. As such, the following discussion will
focus on potential effects to juvenile Chinook salmon, and will address other
listed salmonid species and life stages together within the following discussion.

4.1

Direct Effects on Salmonids
Water quality is the primary potential effect of the long-term operation of the
proposed outfall. Post-project conditions were assessed based on conditions
expected to occur following the T-117 Adjacent Street cleanup, and these
conditions were compared to both pre- and post-2004 baseline conditions, which
represent historic stormwater conditions and present conditions following the
independent cleanup actions conducted by the City.
Several water quality parameters may affect the growth, migratory behavior, and
survival of salmonids. Water quality measures of greatest concern for salmonids
include temperature, dissolved oxygen, turbidity, and concentrations of heavy
metals (particularly dissolved copper and zinc). This discussion will focus on the
potential effects of the proposed project on turbidity (measured as total
suspended solids) and copper and zinc concentrations. The proposed project is
not expected to have a significant effect on local or basin-wide water
temperatures or dissolved oxygen levels.

4.1.1 Literature Review of Water Quality Effects on Salmonids
High levels of total suspended solids (TSS), which are often, but not always,
correlated with high turbidity, are generally considered undesirable for
salmonids, as exposure to potentially contaminated or abrasive sediments
suspended in the water column may result in lethal and sub-lethal effects
(Newcombe and MacDonald 1991, Bash et al. 2001). However, turbidity can
have beneficial effects on salmonid feeding and provide protection from
piscivorous predators (Gregory 1994, Gregory and Levings 1998, Mazur and
Beauchamp 2003, Mazur and Beauchamp 2006). Juvenile Chinook salmon of the
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body size that could be present at the site were found to have their peak foraging
rates when turbidities were between 70-150 NTUs (Gregory 1994), conditions
generally considered to be moderate to highly turbid water.
Exposure to elevated concentrations of dissolved copper (dCu) has been found to
affect juvenile salmonids by impairing migratory and predator avoidance
behavior, impairing olfactory abilities, weakening immune function and disease
resistance, reducing growth, and causing direct mortality (Hecht et al. 2007,
McIntyre et al. 2012). Juvenile coho salmon exhibited a reduction in predator
avoidance behavior (alarm response) after a brief (3 hr) laboratory exposure to
dCu concentrations ranging from 2-20 µg/L (Sandahl et al. 2007a). The effect on
alarm response had a positive linear correlation with dCu concentrations, where
higher concentrations resulted in greater impairment of alarm response (Sandahl
et al. 2007). Physiological changes to olfactory epithelial structures have been
observed after brief exposures to dCu concentrations over 25 µg/L (Sandahl et al.
2007b). The biological effects threshold for olfactory inhibition in salmonids
based on current NMFS recommendations is 2 µg/L over background levels.
However, data do suggest that salmonids may avoid area containing copper as
temporary exposure to dCu concentrations as low as 0.8 µg/L has been found to
result in an avoidance response by juvenile Chinook salmon (Hanson et al.
1999a).
McIntyre et al. (2008) found that increasing hardness reduced the neurotoxic
effects of dCu on juvenile salmon, but that hardness in most freshwater systems
in the western United States is not sufficient to have a significant effect (McIntyre
et al. 2008). Hardness conditions in surface water near the Action Area fluctuate
significantly (25.6 to 3,000 mg CaCO3/L over 40 samples measured at RM 4.9 of
the LDW)(Mickelson 2013). The fluctuating hardness is likely related effects of
tides and salinity in the upper water column. At times, the concentrations of
CaCO3 exceed (398 mg/L CaCO3), the concentration that would reduce the
neurotoxic effects of dCu by approximately half (McIntyre et al. 2008). It should
be noted that the effects of dCu on salmonid olfaction in saltwater environments
remains a recognized data gap (Hecht et al. 2007).
Compared to our understanding of the effects of dCu, adverse effects of
dissolved zinc (dZn) are not as well documented or understood. The NMFS
recommended threshold for behavioral effects of dZn on salmonids is 5.6 µg/L,
and this threshold is based on the concentration where an avoidance response
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could be detected in rainbow trout in a laboratory setting (Sprague 1968). The
95 percent confidence limits for the experiment ranged from 4.3 to 7.3 µg/L
(Sprague 1968).
Studies of the effects of copper and zinc on salmonids have focused on juvenile
salmonids, and effects have not been well documented for adult salmonids. The
acute sensitivity of salmonids to copper likely varies depending on life stage,
with recently emerged salmon fry being most sensitive, followed by than older
parr or smolts, and then by adults (Hecht et al. 2007).

4.1.2 Methods
Potential effects of long-term operation of the proposed outfall were assessed
based on estimated stormwater quality for TSS, and dissolved and total copper
and zinc under pre- and post-project conditions. Dissolved copper and zinc are
the primary contaminants of concern in urban stormwater runoff relative to
salmonids. National Marine Fisheries Service and U.S. Fish and Wildlife Service
have established specific quantitative effects threshold criteria for these two
contaminants. These criteria are meant to prevent behavioral modifications in
salmonids due to olfactory inhibition and are lower than the state Water Quality
Standards which are based on fish mortality.
Other contaminants of concern identified for the larger LDW site (i.e., arsenic,
PCBs, cPAH, and dioxins/furans) were not included because these chemicals are
typically found at low concentrations in urban stormwater.
•

PCBs. Stormwater monitoring indicates that PCBs in runoff from the
Adjacent Streets are already low (see Table 5), and PCB-contaminated soil
will be removed as part of the NTCRA cleanup. Seattle Public Utilities
has analyzed 125 samples collected from catch basins located in the rightof-way throughout the Lower Duwamish Waterway (LDW) study area.
PCBs have been detected in only 12 of the 79 samples collected from the
temporary stormwater collection system since 2005. Concentrations have
been at or near the analytical detection limit (0.01 ug/L) and with the
exception of two recent samples collected during the Port's cleanup of the
T-117 Upland and Sediment areas, PCB concentrations have been below
the chronic toxicity criterion for marine water (0.03 ug/L). PCBcontaminated soil will be removed as part of the NTCRA. Following
cleanup, PCB concentrations in stormwater runoff are expected to be
even lower than what has been measured to date comparable to what is
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found in urban runoff from other areas. Between 2011 and 2012, SPU
analyzed 25 stormwater samples for PCBs. Samples were collected from
three monitoring stations representing residential, commercial, and
industrial land use (SPU 2013). Because only 6 samples were collected
from the industrial site, results from both the commercial and industrial
station have been used to characterize stormwater quality for the T-117
Adjacent Streets site after cleanup. PCBs were detected in 62 percent of
the 16 commercial and industrial stormwater samples. Concentrations
ranged from <0.01 to 0.096 µg/L, with an average concentration of 0.022
µg/L and a median concentration of 0.013 ug/L. 4. The highest
concentration (0.096 ug/L) was measured at the commercial site. These
concentrations are expected to be further reduced by treatment. Using
the 25th and 75th percentile concentrations measured in stormwater
samples and available performance data for the proposed treatment
facilities, the estimated concentration of PCBs in stormwater discharged
from the proposed outfall would be approximately 0.0008 to 0.0095 µg/L.
These concentrations are well below the chronic toxicity criterion for
PCBs in marine water (0.03 ug/L).
•

Arsenic. Although data are not available for arsenic in urban
stormwater, existing data for sediment samples collected from storm
drains throughout the LDW indicate that discharges from the proposed
outfall are likely to be low. Arsenic has been detected in only 42 percent
of the 125 stormwater solids samples collected from catch basins in the
public right-of-way in the Duwamish drainage basin. All samples were
below the site wide remedial action level established for the LDW (57
mg/kg). In addition, the average and median concentrations are below the
RAL established for the T-117 Sediment Study area (12 mg/kg).

•

cPAH. Results from stormwater samples collected from an industrial
basin as part of Seattle’s NPDES monitoring efforts, can be used to
characterize potential cPAH concentrations in discharges from the
Adjacent Streets to the waterway. cPAHs were detected in 55 percent of
the 32 industrial stormwater samples collected between 2010 and 2011.
Concentrations ranged from 0.086 to 0.534 ug/L, with an average

4

Half the detection limit was used for nondetected values.
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concentration of 0.115 ug/L. Using the 25th and 75th percentile
concentrations from this data set and available performance data for the
proposed treatment facilities, the estimated concentration of cPAHs in
stormwater discharged from the proposed outfall would be
approximately 0.009 to 0.041 ug TEQ/L. These concentrations are well
below the National Toxics Rule criteria for marine water (0.056 ug TEQ/L
based on 0.031 ug TEQ/L limits for individual cPAH compounds).
•

Dioxins/furans. There are no water or sediment quality standards for
dioxins/furans. Stormwater data are also not available for dioxins/furans
and available data for stormwater solids are limited. Available data from
sediment samples collected in 2010 from eight catch basins in the vicinity
of T-117 have been used to characterize the potential concentrations of
dioxins/furans in solids discharged to the waterway from the proposed
stormwater outfall at T-117. Three of the samples were collected from the
temporary storm drain system that serves the T-117 Adjacent Streets area.
The other samples were collected from catch basins or inlets located near
14th Ave S, that are connected to the combined sewer system that have
since been cleaned. Median and average concentrations (56.3 and 62.4 ug
TEQ/kg) are above the RALs established for the LDW (25 ug TEQ/kg sitewide and 28 ug TEQ/kg in intertidal areas). Dioxins/furans also exceed
the RAL established for the T-117 Sediment study area (4.5 ng/kg).
However, given the relatively low solids loadings expected to be
discharged from the proposed outfall (approximately 99 kg/yr) relative to
the sediment load associated with flow in the Duwamish River (4 x 109
kg/yr between RM 2.0 and 4.0, QEA 2008), contributions from the T-117
Adjacent Streets site are expected to have little if any impact on sediment
quality in the LDW.

The stormwater analysis methods and results are described by Schmoyer (2013)
and summarized here.
Pollutant loads were calculated as the product of the discharge volume (based on
drainage area and treatment mechanism, Table 6) and the estimated pollutant
concentrations associated with different land uses and road conditions,
accounting for expected performance of the proposed treatment systems
(Table 7). The proposed stormwater treatment system includes bioretention cells
and manufactured tree box systems that treat runoff by filtering water through
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an engineered soil media. The analysis assumed a water balance to account for
the load from stormwater that infiltrates into the underlying soil. The volume of
stormwater that infiltrates into the underlying soil is assumed to reach the
adjacent waterway via dispersed groundwater.
Pollutant loads were calculated for the T-117 Adjacent Street area plus the Basin
Oil property. Although the Basin Oil property is outside of the T-117 Adjacent
Street area, runoff from this site will be collected, treated, and discharged via the
proposed outfall on T-117. Runoff from the houses and yards will continue to
drain to the combined sewer. Runoff from the Port’s T-117 Upland Area is not
included in the analysis.
Because estimated end-of-pipe concentrations of dZn and dCu exceeded
established biological thresholds, a mixing zone analysis was conducted using a
CORMIX analysis. CORMIX is a U.S. EPA-supported mixing zone model and
decision support system to assess environmental impacts from continuous pointsource discharges. The methods and results of the CORMIX analysis were
described by Herrera (2014) and are summarized below.
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Table 6.

Drainage catchment areas and estimated runoff volumes discharged to the LDW.
Pre-project

Catchment area
th

16 Ave S (north of S Cloverdale St)
th
16 Ave S (between S Cloverdale St
and alley)
16th Ave S (between alley and S
Donovan St)
th
17 Ave S (north)
th
17 Ave S (south)
Dallas Ave S (marina)
Dallas Ave S (16th-17th Ave S)
Dallas Ave S (non-motorized north
end)
Dallas Ave S (non-motorized south
end) and S Donovan St (nonmotorized)
S Donovan St between Dallas Ave S
th
and 17 Ave S (south side, vegetated
area)
th
S Donovan St (west of 16 Ave S)
th
th
S Donovan St (between 16 and 17
Ave S)
TOTAL PROJECT AREA RUNOFF
Basin Oil Property (north)
Basin Oil Property (south)

Post project

Via outfall
b
(treated)

Via outfall
(untreated)

Via
d
groundwater

(AF/yr)
0.039

(AF/yr)
0.412

Area
(acres)

Pre-2004

2005 – 2015

(AF/yr)

(AF/yr)

0.195

0

0

(AF/yr)
0

0.157

0

0

0

0.035

0.200

0

0

0

0.288
0.246
i
0.227
0.154

.0.667
0.610
0.308
0.175

e
e
0.384
e

0
0
0
0.376

0.126

0.312

e

0.214

0.530

e

0

0.283

0.701

e

0.06

0.158

0

0

0.230

0

0

2.479
0.294
0.147

3.304
0.728
0.364

a

0.694
e
e

a

h

a

a

a

Total
(AF/yr)

a

Treatment
Method

0.451

Bioretention

0.361

0.397

Bioretention

0.044

0.443

0.487

Bioretention

0.063
0.051
0.044
0.026

0.644
0.526
0.464
0

0.707
0.577
0.457
0.402

Bioretention
Bioretention
f
Bioretention
Filterra®

0.018

0.211

0.230

Bioretention

g

0.038

0.394

0.432

Bioretention

g

j

0.009

0.18

j

0.249

Shallow
vegetated
h
depression

0.314

0.006

0

0.320

Filterra®

0.440

0.022

0

0.461

Filterra®

1.19
0
0.249

0.395
0.056
0.001

3.635
0.582
0

5.221
0.638
0.250

Bioretention
Filterra®

AF = acre-feet

28

a.

Estimated total runoff generated each year based on MGS Flood Model (MGS 2013) using the 158-year simulated rainfall record for Seattle (City of
Seattle 2009).

b.

Total volume of treated stormwater discharged to the waterway. Represents treated volume from the Filterra® units.
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c.

Total volume of untreated stormwater discharged to the waterway. Represents flow from larger storm events that bypass the Filterra® units or that does
not infiltrate in the bioretention cells and is picked up in the overflow structure and discharged to the outfall.

d.

Total volume of runoff that infiltrates through the bioretention cells and discharges to the waterway via shallow groundwater.

e.

Runoff currently discharges to LDW only when the capacity of temporary storage tanks is exceeded. Annual volume estimated as the average discharge
from 2005-2012 monitoring records (0.31 AF/yr)

f.

Project proposes a bioretention cell in this area, but to be conservative for the water quality analysis, this sub-basin was modeled using a Filterra® unit.

g.

These portions of Dallas Ave S and S Donovan St will be reclassified for non-motorized use. The proposed pedestrian trail does not classify as a
pollution generating surface. These bioretention cells will contain 12 inches of bioretention soil to promote infiltration, but will not be constructed with an
underlying engineered sand media mix.

h.

The south side of the right-of-way on S Donovan St will be planted in native vegetation and is not required to be treated because there will be no pollution
generating surface in the catchment area. Runoff from this area will be routed through a shallow vegetated depression. It is expected that some
stormwater will infiltrate into the ground. Stormwater that cannot be infiltrated will be routed to the T-117 storm drain system and discharged to the
waterway.

i.

Reflects change in grading that occurred between 90 and 100 percent design that increased the length of roadway draining to Cell A by 35 feet and
modeling updates.

.
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Table 7.

Pollutant concentration data used in the stormwater analyses.

Source of Runoff
Pre-2004 streets, poor
a
condition
Pre-2004 streets, good
b
condition
b
Post-2004 streets
c
Vegetated hillside
a
Basin Oil property
d
Bioretention underdrain
e
Filterra® underdrains
a.

b.

c.

d.

e.

TSS
(mg/L)

Copper,
total
(ug/L)

Copper,
dissolved
(ug/L)

Zinc,
Total
(ug/L)

Zinc,
Dissolved
(ug/L)

No. of
total
samples

182

44

8.5

433

120

224

87

28

7.3

162

46

168

87
54
182
2
12

28
8.7
44
3.7
10

7.3
3.8
8.5
3.3
3.6

162
47
433
13
41

46
21
120
12
21

168
22
224
7
23-80

Median of average concentrations for stormwater samples collected from industrial and
transportation sites in Portland Harbor (City of Portland 2010) and the Oregon Association of Clean
Water Agencies (Woodward-Clyde 1997).
Median of average concentrations for stormwater samples collected from Seattle NPDES industrial
site (SPU 2013), light industrial sites in Portland Harbor (City of Portland 2010), and Oregon
Association of Clean Water Agencies commercial sites (Woodward-Clyde 1997).
Median of average concentrations for stormwater samples collected from residential areas in
Portland Harbor (City of Portland 2010) and Oregon Association of Clean Water Agencies open
space sites (Woodward-Clyde 1997).
Average from stormwater samples collected between 2012 and 2013 from the underdrain of a
bioretention cell at Seatac Airport constructed with 50% rhyolite sand, 30% zeolite, and 20%
granular activated carbon (Moldver, personal communication with Beth Shmoyer 2013).
Average from stormwater samples collected from the underdrains of five Filterra® units installed in
Bellingham, Tacoma, and Virginia (Herrera 2010). Measured zinc concentrations in the underdrains
were greater than the predicted in the untreated stormwater; however significant zinc removal was
observed (48-79% total zinc and 55% dissolved zinc). For this analysis, it was conservatively
assumed that the biofiltration units with underdrains would remove 40% total zinc and 25% dissolved
zinc.

4.1.3 Results
Runoff Volumes
The proposed project will treat and discharge runoff from 2.92 acres of land, or
approximately 0.02 percent of the runoff area directed to the LDW from
elsewhere in South Seattle (11,600 acres) (City of Seattle 2012). Because of the
project’s position at the lowermost end of the Green/Duwamish basin, where
water levels are controlled by tides and freshwater inputs, any potential effects of
the proposed project on the local hydrograph are negligible.
Water discharging from the outfall will consist of treated stormwater collected
from the underdrains of the Filterra® units and untreated stormwater during
larger precipitation events when the capacities of the Filterra® and the
infiltration bioretention cells are exceeded (approximately seven percent of total
annual runoff). See Appendix A for additional details on the expected
frequency, duration, volume, and peak flows of exceedance events. The
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proposed project will slightly reduce the volume of untreated stormwater
reaching the LDW under present (2005-2015) conditions, but the total volume of
water discharged through the outfall will be approximately four times the
present volume (Figure 10). On average, a total of approximately 6.1 acre-feet of
stormwater from the T117 Adjacent Streets will be discharged to the LDW each
year (Table 6). Approximately 4.3 acre-feet/year of treated stormwater will reach
the LDW via groundwater and 1.8 acre-feet per year of both treated and
untreated stormwater will be discharged directly to the LDW via the outfall
(Figure 10). Approximately 93 percent of the runoff discharged to the LDW from
the Adjacent Streets area and the Basin Oil property will be treated (includes
treated runoff discharged to the LDW via groundwater and the proposed
outfall).

Annual runoff volume (AF/yr)

7.00

Treated and discharged via groundwater

6.00

Treated and discharged via outfall

5.00

Untreated to waterway via outfall

4.00

4.3

3.00
2.00

4.40
1.38

1.00
0.00
Pre-2004

Figure 10.

0.62

0.45

2005-2015

Post-Project

Summary of annual stormwater flows pre- and post-project.

The values identified in Figure 10 represent average anticipated volumes. If the
capacity of the proposed treatment facilities is exceeded more frequently, the
total volume of runoff discharged from the outfall and the overall pollutant
loading to the waterway will increase. However, during large storm events, the
Filterra® and bioretention cells will continue to treat runoff at their design
capacity. Only the flows that exceed the facilities' capacity would be discharged
untreated. Under these conditions, which typically occur during the highest
rainfall intensities at the peak of the storm, a mixture of treated and untreated
stormwater will be discharged to the waterway. The treatment facilities will
treat all of the flow during the early stages of each event, commonly known as
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the rising limb of the hydrograph and during the late stages of the storm or the
falling limb of the hydrograph. The early stages of the rainfall events are
considered the most important because this is when the highest concentrations
occur as pollutants that accumulated on impervious surfaces during preceding
dry periods are picked up and transported in stormwater. This is known as the
first flush effect. As rain continues, pollutant concentrations in runoff typically
decline because fewer pollutants remain on the impervious surfaces in the
watershed and there is a larger volume of stormwater during the peak of the
storm.
End-of-Pipe Concentrations
A summary of the average concentration of TSS, total and dissolved zinc, and
total and dissolved copper under historical, present, and proposed conditions at
the outfall terminus (end-of-pipe) is provided in Table 8. The average
concentrations of TSS, total and dissolved copper, and total and dissolved zinc at
the outfall will all be reduced compared to untreated concentrations under
existing conditions (Table 8).
Average end-of-pipe concentrations of dissolved copper and zinc will still be
over the thresholds currently used by NMFS to identify biological effects for
salmonids (2.0 µg/L dCu over background levels and 5.6 µg/L dZn over
background levels) (Table 8). However, because the average concentrations
incorporate untreated stormwater, and because untreated stormwater would
only be discharged through the outfall when runoff exceeds the design capacity
of the treatment facilities, the average concentration represents a conservative
value compared to anticipated concentrations during most storm events. During
most of the year, only treated stormwater would be discharged from the outfall,
with effluent concentrations comparable to the lower values listed in Table 7 (i.e.,
3.3 – 3.6 ug/L dissolved copper and 12-21 ug/L dissolved zinc). See Appendix A
for additional details on the expected frequency, duration, volume, and peak
flows of exceedance events.
Furthermore, average pollutant concentrations may be overestimated here
because the proposed stormwater facilities will treat all flows up to the system’s
design capacity. This means that even during large storm events, the lower
flows that typically occur during the early and latter parts of the storm will be
treated; untreated stormwater is expected to be discharged to the waterway only
during the peak of the storm. The early part or rising limb of the rainfall-runoff
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hydrograph, commonly known as the “first flush”, is when most of the
pollutants that have accumulated in the basin between storm events, wash off the
streets and pavement.
The dissolved zinc concentration listed in Table 8 represents worst case
conditions that would occur only during large storm events when rainfall/runoff
conditions exceed the capacity of the stormwater treatment facilities. Modeling
results for two representative bioretention cells were reviewed to determine the
frequency and duration of overflows. An overflow event is defined as anytime
any amount of stormwater overflows the bioretention cell and discharges to the
waterway via the proposed outfall rather than infiltrating through the
bioretention media. The data indicate that on average about 10-14 overflow
events could occur each year 5. Between 45 and 60 percent of these events would
last less than 4 hours and over 98 percent of the events would last less than 24
hours. The total volume of stormwater that overflows to the outfall per event
from each bioretention cell would average about 800 to 1,700 gallons, but the
majority (i.e., 50-75 percent) would be less than 1,000 gallons. The peak
discharge rate of untreated stormwater would typically be less than 30 gpm and
would be less than 10 gpm for 70-90 percent of the overflow events.
Additionally, due to rainfall patterns in the northwest, “first flush”
characteristics are most likely to occur in the late summer/early fall after the dry
summer season when contaminants have a longer time to accumulate. Juvenile
salmonids would not be present during this period, but “first flush” events may
correspond with the timing of freshwater entry by adult salmonids. As noted in
Section 4.1.1, the effects of dissolved copper and zinc on adult salmonids remain
a data gap, and effects thresholds are expected to be higher for adults compared
to juveniles.
Although a specific threshold for TSS has not been established, the TSS
concentrations at the outfall terminus will be approximately two times the
background levels in the LDW.
Pollutant concentrations entering groundwater were also calculated, but these
concentrations are lower than the end-of-pipe and concentrations may decrease

5

Available data for SeaTac Airport from 1948-1998 indicate that on average, approximately 120 rain
events occur each year.
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further as the water passes through native soils, such that groundwater effects to
the LDW are not expected to be significant.
Table 8.

Summary of average anticipated stormwater parameters at the outfall terminus
(end-of-pipe).
To LDW
pre-project
Pre2004

20052015

To LDW
Post-project
via
via
groundoutfall
water

Marine
acute
toxicity
standard

Ambient
LDW
water
quality

NMFS
Effects
Threshold
(Based on
Ambient
Conditions)

Parameter
Annual volume
1,100,000
4.4
0.69
1.8
4.3
NA
NA
b
(acre-feet/yr)
Total
a
suspended
154
87
28
3
NA
16.0
NA
solids (mg/L)
Copper, total
a
39
26
12.5
4.3
NA
1.71
NA
(ug/L)
Copper,
a
8.2
6.1
3.9
3.9
4.8
0.78
2.78
dissolved (ug/L)
Zinc, total
a
354
196
66
4.5
NA
3.99
NA
(ug/L)
Zinc, dissolved
a
99
57
26
3.9
90
2.02
7.62
(ug/L)
a. From Table 4- Average concentrations for 130 - 543 samples collected from 4 stations in
the waterway (at river mile 1.1, 1.9, 4.9, and 12.4) between 1996 and 2012 (King County
2013, Windward 2010).
b. Average of mean daily flows for 1961-1984 in Green River at Tukwila (USGS 2013).

Pollutant Loads
Annual pollutant load estimates are summarized in Table 9. The proposed
stormwater treatment system will remove a significant amount of TSS (646
lbs/yr), copper (0.136 and 0.016 lbs/yr for total and dissolved forms, respectively),
and zinc (1.22 and 0.32 lbs/yr for total and dissolved forms, respectively) from
the project area runoff before it discharges to the LDW. Post-project loads to the
waterway are much lower than conditions before the City completed the
independent cleanup in 2004, but are greater than the loads discharged to the
waterway since the cleanup (2005-2015) (Table 9).
Table 9.

Total loads (kg/year) of suspended sediment and total and dissolved copper and
zinc reaching the LDW through the outfall(s).
Annual Loading (kg/year)
Total suspended solids
Total copper
Dissolved copper
Total zinc
Dissolved zinc
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Pre-2004
750
0.191
0.040
1.72
0.480

2005-2015
67
0.021
0.005
0.123
0.035

Proposed
74
0.031
0.010
0.169
0.066

a
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Numbers have been updated to reflect minor changes in catchment areas.

Although the average concentration of dissolved copper and zinc directed to the
outfall will be reduced compared to 2005-2015 discharge events, the volume of
runoff discharged to the LDW will be higher under proposed compared to
existing (2005-2015) conditions, resulting in an increase in total annual loading of
these metals.

Mixing Zone Results
The concentrations of dissolved copper and zinc are expected to be reduced
compared to existing concentrations associated with untreated stormwater at the
marina outfall and in the T-117 overflow outfall. However, the average
concentrations at the proposed outfall terminus will exceed the non-lethal effects
thresholds for salmonids, and the annual loading of these metals will be
increased compared to existing (2005-2015) conditions. Therefore, a mixing zone
analysis was completed using the CORMIX model to determine the aquatic area
where biological thresholds would be exceeded. Three scenarios with distinct
tidal conditions, flow, and precipitation were evaluated to represent a range of
conditions that may reasonably occur in the Action Area (Table 10). Table 11
provides a summary of the area within which sub-lethal effects thresholds for
dissolved copper and zinc would be exceeded. Although not explicitly
addressed in the mixing zone analysis, TSS levels are expected to attenuate to
background levels within range of the plume identified for dissolved zinc.
Mixing zone analysis results are also portrayed in Figures 11-13, and Figures 1416 show the mixing zone areas as they relate to the Port’s potential restoration
area.
Table 10.

Summary of ambient (LDW) and outfall conditions modeled for each mixing zone
scenario.

Condition Parameter
Ambient (LDW)
Flow (cfs)
a
Flow velocity (fps)
Water level (MLLW)
Outfall
Flow (cfs)
Outfall condition
b.

Scenario 1:
Summer Slack
Tide

Scenario 2:
Fall/Winter Ebb Tide

Scenario 3:
Fall/Winter Flood
Tide

300
0.51
1.02

1,000
2.09
5.87

1,000
-0.05
5.87

6-month: 0.48
Exposed

2-year: 0.67
Exposed

2-year: 0.67
Exposed

Reference: QEA. 2008. Lower Duwamish Waterway Sediment Transport Modeling Report,
Appendix B. Prepared for U.S. EPA and Washington State Department of Ecology by Quantitative
Environmental Analysis, LLC, Montvale, NJ.
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Table 11.

Summary of mixing zone area within which sublethal effects thresholds are
a
exceeded for each scenario.

Parameter
Scenario
Dissolved copper
Scenario 1. Summer slack tide
Scenario 2. Fall/Winter Ebb
Scenario 3. Fall/Winter Flood
Dissolved zinc
Scenario 1. Summer slack tide
Scenario 2. Fall/Winter Ebb
Scenario 3. Fall/Winter Flood

a.
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Distance
Downstream
(ft)

Plume
Width
(ft)

Distance
from Bank
(ft)

Plume
Thickness
(in)

2.1
2.0
0.2

3.9
2.3
3.1

5.5
3.7
2.5

2.4
2.4
3.6

20.0
16.0
0.8

11.7
3.7
8.0

18.4
7.4
9.3

3.6
4.8
6.0

Values based on background concentrations in the river estimated using 10th
percentile concentrations for samples collected from RM4.9.
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Figure 11. Diagram of mixing zone results, Scenario 1: Summer slack tide.
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Figure 12: Diagram of mixing zone results, Scenario 2: Fall/winter ebb tide.
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Figure 13. Diagram of mixing zone results, Scenario 3: Fall/winter flood tide.
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Figure 14. Diagram of mixing zone results, Scenario 1: Summer slack tide in relation to Port’s
potential NRDA restoration area (yellow lines). Figure prepared by Seattle Public
Utilities.

Figure 15: Diagram of mixing zone results, Scenario 2: Fall/winter ebb tide in relation to Port’s
potential NRDA restoration area (yellow lines). Figure prepared by Seattle Public
Utilities.
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Figure 16. Diagram of mixing zone results, Scenario 3: Fall/winter flood tide in relation to Port’s
potential NRDA restoration area (yellow lines). Figure prepared by Seattle Public
Utilities.

Relevance to Salmonids
As noted above, juvenile Chinook salmon are the most likely listed species to
occur in or near the mixing area, and they are most likely to have an extended
residence in the LDW. Steelhead, bull trout, and adult Chinook salmon are
expected to generally occur in deeper waters and spend less time in the LDW
compared to juvenile Chinook salmon. Furthermore, studies of the effects of
dCu have focused on effects to subyearling juvenile salmonids (Hecht et al. 2007)
Therefore, the discussion of potential effects of stormwater will focus on
potential effects to juvenile Chinook salmon.
The seasonal period of interest for potential effects to juvenile Chinook salmon
includes the entire outmigration period (late January through early July), with
particular emphasis on the period of peak outmigration of subyearlings (midMarch for unclipped subyearlings). As noted in Hecht et al. (2007), the acute
sensitivity of salmonids to copper likely varies depending on life stage, with
recently emerged fry being most sensitive than older parr or smolts.
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Median river flows during the period from late January to early July range from
549 cfs to 2,650 cfs, and average daily flows are presented in Table 12. Therefore,
Scenarios 2 and 3 best represent flow conditions likely to be encountered by
juvenile Chinook salmon. The low flows analyzed in Scenario 1 are not likely to
occur during the outmigration period. The mixing zone analysis presents the
results from a two-year storm event, but most storm events will have lower flow
volumes with correspondingly lower concentrations of contaminants because
they will not include untreated stormwater. Since the infiltration capacity of the
bioretention cells is only anticipated to be exceeded during large storm events;
pollutant concentrations will reflect only treated stormwater during most storm
events. See Appendix A for additional details on the expected frequency,
duration, volume, and peak flows of exceedance events. Therefore, the mixing
zone analysis, particularly Scenarios 2 and 3, presents a conservative view of
anticipated conditions.
Table 12.

Flow and Precipitation Data by Month for juvenile Chinook salmon outmigration
period.

Parameter
Jan
Feb
Mar
Apr
May
Jun
Jul
Average Median
Flow (cfs) in Green
2,024
2,036
1,604
1,755
1,573
905
549
River at Tukwila
(1961-1984)
Average number of
15.6
12.8
13.9
11.3
7.7
6.1
3.2
storm events*
Average number of
events with peak 240.62
0.34
0.14
0.08
0.02
0.06
0
hour precipitation
exceeding 6-month
recurrence levels*
* Precipitation based on Seatac 50‐year time series (1948 to 1998) (Herrera 2014).

Natural variability in the occurrence, duration, and intensity of rain events will
affect how frequently discharges occur, and whether thresholds are potentially
exceeded within the mixing zone. Even if untreated discharges occur more
frequently or over a longer duration than anticipated, because of the limited size
of the Action Area, significant effects from discharge are not anticipated.
In summary, juvenile Chinook salmon could occur in the Action Area when the
water quality effects thresholds are exceeded; however, the long-term effects of
water quality are expected to be insignificant for the following reasons.
•

The volume of untreated stormwater entering the LDW will decrease as a
result of the project (0.45 AF/yr under proposed versus 0.62 AF/yr under
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existing and 4.4 AF/yr prior to 2004 when stormwater was temporarily
diverted to the combined sewer)
•

Average concentrations of TSS, dZn, and dCu in discharges from the
proposed outfall will be less than what is currently discharged from the
outfall at the marina and overflows from the storage tanks. Additionally,
PCBs in the ROW soils will be removed.

•

The area exceeding effects thresholds is small (less than 240 square feet
for dZn) and located along a riprap bank. Based on experimental effects
of dZn, dZn may result in avoidance of the area exceeding the effects
threshold (Sprague 1968).

•

Concentrations of TSS will attenuate to background levels within the
mixing zone for dZn, and TSS concentrations associated with moderate to
high turbidity may result in avoidance, but they may also improve
foraging and predator avoidance for juvenile Chinook salmon.

•

The mixing zone for dCu is particularly small (less than 15 square feet),
and the neurotoxic effects of dCu may be mitigated by a high range of
water hardness that has been measured near the site.

•

Pollutant concentrations and resulting mixing zone size will be lower
than reported during most storm events because untreated stormwater
will only be directed to the outfall when the capacity of the treatment
facilities (e.g., bioretention cells and Filterra® tree box units) is exceeded.

•

Finally, the area of potential water quality effects will not extend
upstream to the Port’s habitat creation area.

As noted above, adult salmonids, as well as all life stages of bull trout and
steelhead, are expected to pass through the deeper waters near the Action Area,
but unlike juvenile Chinook salmon, they do not rely on shallow nearshore areas
for foraging and protection from predators. Because the area that may
potentially exceed effects thresholds is located in the surface layer of the water
column (i.e., top to 8 inches) adjacent to a bank, impacts on adult salmonids, as
well as all life stages of bull trout and steelhead are expected to be both
insignificant and discountable.
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4.2

Indirect Effects on Salmonids
This document focuses on the long-term effects of operating the proposed
stormwater outfall. No indirect effects of the proposed project are anticipated.

4.3

Effects on Critical Habitat
The following discussion will address impacts to critical habitat where critical
habitat has been designated within the action area. Construction effects of the
proposed project on Chinook salmon critical habitat are addressed in the SBE.
Critical habitat has been proposed, but has not yet been designated, for Puget
Sound steelhead. Proposed Primary Constituent Elements (PCEs) for steelhead
are the same as PCEs for designated critical habitat for Chinook salmon, so the
discussion of effects on designated critical habitat for Chinook salmon also
applies to effects on proposed critical habitat for steelhead.

4.3.1 Chinook Salmon
The action area includes designated critical habitat for Chinook salmon. Because
the action area is characterized by mesohaline estuarine conditions, the only PCE
of critical habitat applicable to the action area relates to estuarine areas.
The PCE for estuarine areas is described as follows (NMFS 2005):
“Estuarine areas free of obstruction and excessive predation with: (i) Water
quality, water quantity, and salinity conditions supporting juvenile and adult
physiological transitions between fresh‐ and saltwater; (ii) Natural cover such as
submerged and overhanging large wood, aquatic vegetation, large rocks and
boulders, side channels; and (iii) Juvenile and adult forage, including aquatic
invertebrates and fishes, supporting growth and maturation.”

The potential effects of the operational component of the proposed project are
described in Table 13, below.
Table 13.

Assessment of the Operational Components of the Proposed Project on Critical
Habitat for Chinook Salmon

Primary Constituent
Elements
1. Freshwater spawning
2. Freshwater rearing
3. Freshwater migration
4. Estuarine areas
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Direct, Indirect, Interrelated and Interdependent Effects
The project would have no effect on freshwater spawning.
The action area is within an estuarine setting, so effects on rearing
are addressed under PCE #4.
The action area is within an estuarine setting, so effects on
migration are addressed under PCE #4.
Potential long-term effects of the operation of the proposed outfall
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Primary Constituent
Elements

Direct, Indirect, Interrelated and Interdependent Effects
on water quality were addressed in Section 4.1. A small area (up to
approximately 130 square feet) in the upper 8 inches of the water
column may experience dZn levels that cause an avoidance
response in salmonids. A much smaller area (up to approximately
15 square feet) in the upper 4 inches of the water column may
experience dCu levels that exceed the sub-lethal effects threshold
for salmonids.
As noted in Section 4.1, the proposed project is not expected to
have a measurable effect on the hydrograph of the LDW. Salinity
would not be measurably affected by proposed project activities.
The operation of the proposed outfall will not affect natural cover or
juvenile and adult forage.

5. Nearshore marine areas
6. Offshore marine areas

The project would have no effect on nearshore marine areas.
The project would have no effect on offshore marine areas.

Given the direct, indirect, interrelated, and interdependent effects from the
proposed action, the proposed project may affect, but is not likely to adversely
affect, the designated critical habitat of Puget Sound Chinook salmon.

4.3.2 Bull Trout
Critical habitat was designated for Puget Sound bull trout, which includes the
Duwamish River and the action area (U.S. Federal Register, 26 September 2005).
Bull trout critical habitat includes these PCEs (excerpted from the final rule, U.S.
Federal Register, 26 September 2005):
1. Springs, seeps, groundwater sources, and subsurface water connectivity
(hyporheic flows) to contribute water quality and quantity and provide
thermal refugia.
2. Migratory 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.
3. An abundant food base, including terrestrial organisms of riparian origin,
aquatic macroinvertebrates, and forage fish.
4. Complex river, stream, lake, reservoir, and marine shoreline aquatic
environments, and processes that establish and maintain these aquatic
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environments, with features such as large wood, side channels, pools,
undercut banks and embedded substrates, to provide a variety of depths,
gradients, velocities, and structure.
5. Water temperatures ranging from 36 to 59 °F (2 to 15 °C), 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 influences.
6. Substrates of sufficient amount, size, and composition to ensure success of
egg and embryo overwinter survival, fry emergence, and young-of-the-year
and juvenile survival. A minimal amount (e.g., less than 12 percent) of fine
substrate less than 0.85 mm (0.03 in.) in diameter and minimal embeddedness
of these fines in larger substrates are characteristic of these conditions.
7. A natural hydrograph, including peak, high, low, and base flows within
historic and seasonal ranges or, if flows are controlled, minimal departure
from a natural hydrograph.
8. Sufficient water quality and quantity such that normal reproduction, growth,
and survival are not inhibited.
9. Few or no nonnative predatory (e.g., lake trout, walleye, northern pike,
smallmouth bass; inbreeding (e.g., brook trout); or competitive (e.g., brown
trout) species present.
The potential effects of the operational component of the proposed project are
described in Table 14, below.
Table 14.

Assessment of the Operational Components of the Proposed Project on Critical
Habitat for Bull Trout

Primary Constituent
Elements (PCEs)

Direct, Indirect, Interrelated and Interdependent Effects

1. Springs, Seeps, and
Groundwater

Operational components of the proposed project will result in
increased infiltration of surface runoff. Infiltrated runoff will be
released into the LDW via groundwater. Pollutant concentrations
entering groundwater are expected to decrease significantly as
the water passes through native soils, such that groundwater
effects of the proposed project are expected to be negligible.

2. Migratory Corridors

Operational components of the proposed project would not create
any physical or biological barrier to migration. The concentration
of dZn will exceed a threshold noted to cause avoidance in
rainbow trout within an area up to approximately 130 square feet;
however, the behavioral effect on bull trout has not been
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Primary Constituent
Elements (PCEs)

3. Abundant Food Base
4. Habitat Complexity
5. Water Temperature
6. Substrate
7. Hydrograph
8. Sufficient Water
Quality and Quantity

9. Non-native Species

Direct, Indirect, Interrelated and Interdependent Effects
established, and the limited area of impact near the bank is not
expected to significantly affect or impair bull trout use of the LDW.
Operational components of the proposed project will not affect
bull trout foraging opportunities.
Operational components of the proposed project will not affect
habitat complexity in the LDW.
Operational components of the project are not expected to affect
water temperatures in the LDW.
Operational components of the proposed project are not
expected to measurably affect the substrate in the LDW.
Operational components of the project would have little to no
effect on the hydrograph of the LDW.
The concentration of dZn will exceed a threshold noted to cause
avoidance in rainbow trout within an area up to approximately
130 square feet; however, the behavioral effect on bull trout has
not been established, and the limited area of impact near the
bank is not expected to significantly affect or impair bull trout use
of the LDW.
The biological threshold for dCu would be exceeded within an
area up to approximately 15 square feet. Within this area,
biological effects may be minimized as a result of water
hardness.
Operational components of the proposed project are not
expected to increase populations of any non-native predatory,
interbreeding, or competitive species.

Given the direct, indirect, interrelated, and interdependent effects from the
proposed action, the proposed project may affect, but is not likely to adversely
affect, the designated critical habitat for Coastal-Puget Sound bull trout.

4.4

Cumulative Effects
Cumulative impacts were assessed through the review of aerial photos and a site
visit. The Port of Seattle is planning to conduct either development or ecosystem
restoration to account for its obligations under the Natural Resource Damage
Assessment (NRDA) on the T-117 upland site. If restoration is conducted, it
would include in-water work, and independent consultation with the Services
will be required.
Similarly, because the LDW within Seattle is designated as a Superfund site,
continued remedial actions are expected to ensure no recontamination of
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sediments or harmful exposures to benthic organisms. Most actions within the
LDW (including NRDA and in-water development) would require a permit from
the Corps and independent consultation with the Services. Superfund actions
will not require permits, but they will be required to meet the substantive
requirements.
Projection of other activities not under federal regulation on properties adjacent
to or draining to the action area is speculative at best. Fundamental changes in
presently ongoing activities are not expected. Any future activities subject to
local, but not federal, regulation would need to comply with all applicable
ordinances governing construction and stormwater management. In particular,
any action within the City that disturbs more than 750 square feet of land is
subject to a drainage review and requires submittal of Construction Stormwater
Control and Soil Amendment Standard Plan. The City’s stormwater standards
are expected to ensure that stormwater entering the LDW is not significantly
degraded over time, and standards may result in an improvement in stormwater
quality as redevelopment occurs in the vicinity.

5 DETERMINATION OF EFFECT
Incorporation of impact minimization measures (such as bioretention cells to
maximize filtration and infiltration) reduces the collective impact of the proposed
project. Determination of effect for all species and their respective assessment
areas are listed in Table 15.
The long-term operation of the proposed outfall may affect, but is not likely to
adversely affect, Puget Sound Chinook salmon, Coastal-Puget Sound bull trout,
and Puget Sound steelhead. This conclusion is based on the analysis of effects
described in Section 4.1.3, and summarized again below.
•

The volume of untreated stormwater entering the LDW will decrease as a
result of the project (0.45 AF/yr under proposed versus 0.62 AF/yr under
existing, and 4.4 AF/yr under pre-2004 conditions), and average
concentrations of TSS, dZn, and dCu at the marina outfall and the
overflow outfall exceed those for the proposed outfall.
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•

The area exceeding effects thresholds is small (less than 240 square feet
for dZn) and located along a riprap bank. The levels of dZn are expected
to result in avoidance rather than physiological effects.

•

Concentrations of TSS will attenuate to background levels within the
mixing zone for dZn, and TSS concentrations associated with moderate to
high turbidity may result in avoidance, but they may also improve
foraging and predator avoidance for juvenile salmon.

•

The mixing zone for dCu is particularly small (less than 15 square feet),
and the neurotoxic effects of dCu may be mitigated by a high range of
water hardness that has been measured near the site.

•

Pollutant concentrations and resulting mixing zone size will be lower
than reported during most storm events because untreated stormwater
will only be directed to the outfall when infiltration capacity of the
bioretention cells is exceeded (see Appendix A for additional details on
the expected frequency, duration, volume, and peak flows of exceedance
events.).

•

The area of potential water quality effects will not extend upstream to the
Port’s habitat creation area.

•

Adult salmonids are not expected to rely on the nearshore area where
potential effects may occur.

Given the direct, indirect, interrelated, and interdependent effects from the
proposed action, the long-term operation of the proposed outfall may affect, but
is not likely to adversely affect, the designated critical habitat for the Puget
Sound Chinook salmon and Coastal-Puget Sound bull trout. This determination
is based on the rationale described in Section 4.3.
Table 15.

Determinations of Effect.

Species
Puget Sound Chinook
Salmon
Coastal-Puget Sound Bull
Trout
Puget Sound Steelhead

Overall Project
Effect
May affect, not likely
to adversely affect
May affect, not likely
to adversely affect
May affect, not likely
to adversely affect

Effect on
Critical Habitat
May affect, not likely to
adversely affect
May affect, not likely to
adversely affect
May affect, not likely to
adversely affect
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6 MAGNUSSON STEVENS FISHERY
CONSERVATION AND MANAGEMENT ACTESSENTIAL FISH HABITAT
Background information regarding essential fish habitat (EFH) related to Pacific
salmon, coastal pelagic species, and groundfish present in the Lower Duwamish
Waterway is included in the Seattle Biological Evaluation. Within the LDW, only
the Pacific Salmon EFH is identified to occur. Pacific salmon species of interest
related to EFH in the project area are Chinook, coho, and pink salmon.
Discussions regarding effects on EFH related to Pacific salmon in the LDW are
indirectly included in this Supplemental Biological Evaluation. The information
below identifies where these discussions are located within the supplemental BE,
provides additional information related to the life histories of coho and pink
salmon, and concludes with a determination of effect. In accordance with the
comments from the U.S. Army Corps of Engineers and prior concurrence letters
from NOAA Fisheries, these references should be considered sufficient to make
this determination.
Description of the Project / Proposed Activity: The project description and
location are described in Section 1 of this supplemental BE. This description
gives a thorough explanation of the operation plan and activities.
Potential impacts to Pacific salmon EFH include potential water quality impacts
from increased discharge of filtered stormwater into the LDW compared to
existing conditions (2005-2015).
EFH Conservation Measures: The following impact minimization measures are
being incorporated into the stormwater management plan to reduce the
collective impact of the project on salmonids.
1. Water Quality: The following measures will be implemented to minimize the
potential effect of the project on water quality conditions in the LDW.
a. Contaminated soils will be removed from the ROW areas draining to the
LDW. Upland remediation work will be conducted during the dry
season to limit potential runoff of contaminated soils. A Stormwater
Pollution Prevention Plan will be implemented during the remediation
work to ensure that contaminated soils are not transferred to the LDW.
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b. Upland drainage features will not be connected to the outfall
infrastructure until all remediation work is completed. Drainage will
continue to be collected and discharged to the combined sewer until the
outfall is connected.
c. Planned stormwater infrastructure maximizes infiltration and treatment.
Overall, the proposed stormwater infrastructure is expected to capture 93
percent of the stormwater from the site.
d. Sediment monitoring at the end of the outfall will be conducted in
accordance with Superfund standards, as determined by the EPA.
e. Sediment sampling within the outfall drainage system will be conducted
over an indefinite period in accordance with the City’s long-term source
control plan.
2.

Water Quantity: The proposed stormwater infrastructure will provide
effective flow control by maximizing infiltration and limiting the volume
and peak surface water discharge rates for the project area.

Species Use: Compared to juvenile Chinook salmon, coho salmon occur over a
more discrete period and spend less time rearing in estuaries generally,
including in the LDW. In sampling throughout the outmigratory period in 2005,
Ruggerone et al. (2006) captured most juvenile coho salmon in early May,
although yearling coho salmon were present in low numbers from January
through May, and found that most coho salmon spent less than one week in the
LDW. The Port’s potential NRDA restoration area will improve habitat
opportunity during their outmigration, but it is not anticipated that the Port’s
potential NRDA restoration area will significantly increase the residence time of
juvenile coho salmon in the LDW. As such, potential effects to juvenile coho
salmon are limited by the limited timeframe of potential exposure to stormwater
from the outfall. Other potential effects to coho salmon are similar to those for
Chinook salmon. Therefore, based on the rationale described in Section 4.1.3 of
the supplemental BE, the potential effects of water quality from the proposed
outfall on juvenile coho salmon are expected to be insignificant.
Only nine juvenile pink salmon were captured during the 2005 sampling by
Ruggerone et al. (2006) and 15 pink salmon were captured by Cordell et al.
(2006). Juvenile pink salmon abundance in the LDW peaked in early March
(Ruggerone et al. 2006). The low capture rate is likely related to very rapid
outmigration and brief estuarine residence times typical of pink salmon life
histories throughout their range, including in the LDW. Although the Port’s
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potential NRDA restoration area will improve habitat opportunity during their
outmigration, it is not anticipated that the Port’s potential NRDA restoration area
will significantly increase the residence time of juvenile pink salmon in the LDW.
As such, the water quality conditions associated with the proposed project are
expected to be insignificant and discountable for juvenile pink salmon.
Similar to adult Chinook salmon, steelhead, and bull trout, since adult salmonids
may pass through the area, but are not expected to rely on nearshore areas, such
as those areas where water quality will be affected by the operation of the outfall,
the effects of the project on adult coho and pink salmon are expected to be both
insignificant and discountable.
Conclusion: Thus, the collective impact of the proposed project will not
adversely affect Pacific salmon and groundfish EFH.
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MEMORANDUM

TO:

Sarah Sandstrom, The Watershed Company

FROM:

Tracey Belding, DCG
Beth Schmoyer, SPU

CC:

Jeff Massie, SPU

DATE:

March 14, 2014

RE:

Terminal 117 Adjacent Streets and Stormwater Project – Analysis of Untreated Stormwater
Flows to the Proposed Outfall

DCG analyzed the frequency, duration, and volume of untreated flows from bioretention cells to the
outfall for the proposed T‐117 Adjacent Streets and Stormwater project. Under normal conditions, these
facilities treat and infiltrate runoff from nearby streets and landscaped areas. During large storm events,
stormwater runoff can exceed the capacity of the treatment facilities. Under these conditions, the
treatment facilities continue to treat the flow up to their individual design capacities and the excess flow
discharges out the overflow structure without treatment. Consequently, during large storm events, a
mixture of treated and untreated stormwater will be discharged to the outfall in the Lower Duwamish
Waterway (LDW). The treatment facilities are designed to treat 91 percent of the total runoff that occurs
over the modeling period as required by the City of Seattle’s Stormwater Code and NPDES municipal
stormwater permit. This project uses the City’s 158‐year rainfall record to model rainfall‐runoff
conditions. Based on the current design of these facilities, they are expected to treat about 93 percent of
the total runoff.
METHODS
For this analysis, two of the seven bioretention facilities associated with pollution‐generating impervious
surfaces were analyzed for overflow frequency (Figure 1). The northerly facility on the west side of 16th
Ave S (Bioretention Cell D) was chosen to represent facilities for which infiltration was limited by the
hydraulic conductivity of the bioretention soil and the northerly facility on the east side of 17th Ave S
(Bioretention Cell B) was chosen to represent facilities for which infiltration was limited by the hydraulic
conductivity of the native soil. These two cells represent the range of conditions expected to occur at the
site.
Drainage sub‐catchment area characteristics and bioretention cell sizing are summarized in Table 1.
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Mount Vernon, WA 98273
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Lake Forest Park Office
15029 Bothell Way NE, Suite 600 PO Box 1132
Lake Forest Park, WA 98155
Tel 206.523.0024

Whidbey Island Office
Freeland, WA 98249
Tel 360.331.4131

To: Sarah Sandstrom
Date: March 14, 2014

Figure 1: Bioretention cell locations

Table 1: Bioretention Cell B and D Characteristics.
Bioretention Cell B
Catchment area (ft2)
Impervious
6,314
Pervious
2,180
Total
8,494
Bioretention bottom area (ft2)
66
Native soil design infiltration rate
5
(in/hour)

Bioretention Cell D
10,593
1,952
12,545
210
2

The drainage sub‐catchment areas were modeled and the bioretention cells were sized with the
MGS Flood modeling software. The MGS Flood software reports facility inflows, infiltration flow rates,
water surface elevations, and outflows through the overflow riser at 5‐minute, hourly, daily, monthly,
and yearly frequencies. Spot checks of the overflow data showed little difference in results from 5‐minute
and hourly time steps, so DCG elected to analyze the hourly data using rainfall data from 1939 through
2013 to simplify the analyses rather than using the entire 158‐year record at 5‐minute intervals.
MGS Flood has limited ability to report the frequency of overflow events, so simulated facility overflows
were exported from MGS Flood and reformatted as inflow hydrographs to the PCSWMM model.
PCSWMM was then used to determine the frequency and magnitude of untreated flows to the outfall to
LDW. These are flows that exceed the treatment capacity of the bioretention cell, which will flow through
the overflow shown in Figure 2 and discharge to the outfall and the LDW.
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Figure 2: Bioretention overflow system

RESULTS
The results for duration, volume, and maximum discharge for large events resulting in discharge of
untreated stormwater to the waterway are displayed in Figure 3 through Figure 5. On average about 10‐14
overflow events could occur each year. Between 45 percent and 60 percent of these events would last less
than 4 hours and over 98 percent of the events would last less than 24 hours. The total volume of
stormwater that overflows to the outfall per event from each bioretention cell would average about 800 to
1,700 gallons, but the majority (i.e., 50‐75 percent) would be less than 1,000 gallons. The peak discharge
rate of untreated stormwater would typically be less than 30 gpm and would be less than 10 gpm for 70‐
90 percent of the overflow events. In summary, this analysis indicates that the frequency of overflow
events is expected to be higher than initially reported, yet the duration, volume, and rate of untreated
discharge will be low during the majority of these events.
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Figure 3: Duration of overflows
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Figure 4: Overflow volume
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Figure 5: Peak overflow rate
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