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Responsible Agencies: The responsible agencies for this action are those constituting the
Puget Sound Dredged Material Management Program (DMMP): The U.S. Army Corps of
Engineers, Seattle District (USACE); the U.S. Environmental Protection Agency, Region 10
(USEPA); the Washington Department of Natural Resources (WDNR); and the Washington
State Department of Ecology (Ecology). USACE isthe lead federal agency for this
Supplemental Environmental Impact Statement.

Abstract: 1n 1988 the DMMP agencies prepared an environmental impact statement (EIS)
pursuant to the National Environmental Policy Act (NEPA) , entitled “Unconfined, Open-
Water Disposal Sites For Dredged Material, Phase | (Central Puget Sound), Puget Sound
Dredged Disposal Analysis,” to identify unconfined open-water disposal sites for dredged
material in central Puget Sound. This document supplementsthat EIS. In the 1988 EIS, a
location in Commencement Bay was identified as a preferred site for dredged material
disposal. At that time, based on study of the Commencement Bay environment as well as
current dredging activities, the analysis concluded that the site had a capacity of 9 million
cubic yards (mcy), and predicted that this volume would be reached in 2028 based on
dredging forecasts evaluated for the 1988 EIS. Once 9 mcy of material is placed at the site,
the existing shoreline permit expires and disposal at the Commencement Bay open-water site
can no longer take place without additional NEPA/State Environmental Policy Act (SEPA)
review and analysis. Currently, the Commencement Bay site volume is expected to reach 9
mcy in dredging year 2010 (ending on June 15, 2010). Therefore, the DMMP is proposing to
maintain disposal site operation through reauthorization of the Commencement Bay dredged
material disposal site. The purpose of this Supplemental Environmental Impact Statement
(SEIS) isto support the proposed continuation of disposal site operations through site
reauthorization, by updating the original 1988 EIS analysis with more recent relevant
environmental information, including the results of pre-disposal and post-disposal
environmental monitoring of the site, as well as evaluating any modificationsin site
management practices that may be necessary. A completely new NEPA EIS analysisis not
appropriate since the purpose of the proposed action is predominantly a reauthorization of an
ongoing effort; however, since the reauthorization process involves substantial changesin the
parameters of the Commencement Bay aquatic disposal site that are relevant to
environmental concerns, supplementation of the 1988 EIS is necessary pursuant to 40 CFR
1502.9.

This SEIS evaluates the potential environmental impacts of three alternatives. (1) expand the
existing site capacity volume and identify a new cumulative disposal volume ceiling of 23
mcy, formally adopt a provisional shift in the disposal coordinates to the southeast of the
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initial site center undertaken in 2007 (at 7.8 mcy), and implement one additional coordinate
shift within the existing Target Area southwest of the former site center at 18 mcy; (2)
expand the existing site capacity volume and identify a new cumulative disposal volume
ceiling of 23 mcy, formally adopt a provisional shift in the disposal coordinates to the
southeast of the initial site center undertaken in 2007 (at 7.8 mcy), and implement two
additional coordinate shifts within the existing Target Area: one at 13 mcy (to the southwest
of the existing site center), and the other at 18 mcy (to the northeast of former site center);
and (3) no action (the site would be closed to further disposal upon reaching a cumulative
disposal volume of 9 mcy). Both alternatives 1 and 2 would involve application of limited
ingtitutional controls applying adaptive management. This SEIS analysis concludes that
neither of the action alternatives would result in significant environmental impacts. The
selection of the preferred alternative (Alternative 2) is based on the dampening effect on
mound growth as aresult of two additional shiftsin the disposal coordinates all within the
existing Target Area, and the alternative’ s effect in minimizing changes to existing tidal
currents in Commencement Bay; Alternative 2 would also institute the use of additional
adaptive management measures (e.g., institutional controls) to better manage disposal at the
siteif future monitoring indicatesit isrequired. The preferred aternative would not generate
more than aminimal incremental contribution to cumulative impacts, and would bein
compliance with al applicable federal, state and local laws and regulations.

As an analysis of reauthorization of the existing Commencement Bay aguatic disposal site,
issues regarding the need for non-dispersive aquatic disposal opportunities for dredged
material in southern Puget Sound, and the 1988 siting decision for the Commencement Bay
site, are outside the scope of this SEIS.

This document is available online at: http://www.nws.usace.army.mil/ers/envirdocs.html

Please send comments, questions, and requests for additional information to:

Dr. Stephen Martin

Environmental Resources Section
U.S. Army Corps of Engineers
P.O. Box 3755

Seattle, Washington 98124-3755
Stephen.G.Martin@usace.army.mil
(206) 764-3631
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1.0 Introduction

The Dredged Material Management Program (DMMP) is an interagency forum that is
responsible for environmental management of dredged material in Washington State over the
past 20 years. The DMMP consists of the U.S. Army Corps of Engineers (USACE: lead
agency for implementation), the U.S. Environmental Protection Agency (USEPA), the
Washington Department of Natural Resources (WDNR), and the Washington State
Department of Ecology (Ecology). The DMMP (originally known as Puget Sound Dredged
Disposal Analysisor PSDDA Program®) has overseen disposal at the Commencement Bay
disposal site, near Tacoma, Washington, since 1988 (Figure 1).

The DMMP (formerly PSDDA) was formally implemented in December 1988 with the
USACE/USEPA Record of Decision finalizing the Phase | Central Puget Sound Final
Environmental Impact Statement (FEIS). The DMMP process identified eight open-water
dredged material disposal sitesin Puget Sound, through a 4.5 year, $4.5 million dollar,
intense, public interest-stakeholder process. It devel oped rigorous Site Management Plans
and state-of-the art evaluation procedures for evaluating dredged material suitability for
unconfined open-water disposal and for conducting environmental monitoring. The 1988
FEIS identified alocation in Commencement Bay as a preferred site for dredged material
disposal (Figure 1). Each dredging project contemplating open-water disposal undergoes a
rigorous sediment testing process. The monitoring conducted at each non-dispersive site
provides a direct feedback loop on the adequacy of program characterization of dredging
projects documented in suitability determinations.? To date, monitoring conducted at the
Commencement Bay site and at the other four non-dispersive sitesin Puget Sound® (Figure
2) has confirmed the adequacy of DMMP program evaluation procedures in characterizing
dredging projects. The monitoring plan and evaluation procedures for DMMP testing are
updated annually as necessary through the Sediment Management Annual Review Meeting
to keep the program current based on the best available science.

1.1 Purpose and Need

The purpose of the proposed action evaluated in this NEPA document isto maintain (through
reauthorization) an operating disposal site within Commencement Bay for the disposal of
DMMP “suitable” dredged material. This reauthorization is necessary to meet anticipated
long-term disposal needs associated with navigation, Port construction activities, and routine
maintenance dredging in the Tacomaarea. Based on studies of the Commencement Bay
environment as well as dredging activities at the time, the 1988 environmental impact
statement (EIS) analysis concluded that the site had a minimum capacity of 9 million cubic
yards (mcy), and predicted that this volume would be reached in 2028 based on extrapolation

1 The initial geographic focus of PSDDA was limited to Puget Sound. In 1996 the geographic focus expanded to Grays Harbor and Willapa Bay, and in
1998, further expanded to the Washington side of the Columbia River. The interagency program name changed from PSDDA to DMMP to acknowledge
that interagency geographic expansion.

2 Technical Memorandum summarizing the four-agency (USACE, USEPA, Ecology, WDNR) consensus determination on the sediment testing data
collected for a given dredged material project for disposal at a DMMP open-water disposal site
(http://www.nws.usace.army.mil/PublicMenu/Menu.cfm?sitename=DMMO&pagename=SDM'S_BY_YEAR ).

3 The DMMP agencies manage 2 types of disposal sites in Puget Sound, non-dispersive and dispersive sites. A site is considered non-dispersive if the
peak 1% current speed is less than 25 centimeters per second, and if sediments have a small grain size, with statistically elevated volatile solids,
biochemical oxygen demand, and water content (USACE, 1988c). Post-disposal monitoring has verified that the site is non-dispersive, exemplified by the
stable mound observed from bathymetric monitoring, which lies concentric within the Disposal Zone (see Figure 7).
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from a 15-year forecast of dredging activity, conducted in the 1988 EIS.* The 15-year initial
forecast of site usein the 1988 EIS, when compared to actual site use, shows that the
predictions closely matched what was actually dredged and disposed at the site between 1989
and 2003 (Table 1). However, site use has significantly increased in recent years and
disposal volumes are now well beyond what was predicted in the 1988 EIS. At the time of
initial implementation, Washington DNR, on behalf of the PSDDA (now DMMP) agencies,
applied for a shoreline substantial development permit from Pierce County to begin disposing
at the site; the permit established an “ established capacity” disposal volume for the site of 9
mcy, at which point the applicant would be required to apply for a new shoreline permit.
Once 9 mey of material is disposed of at the site, the existing shoreline permit would expire
and disposal at the site could no longer take place without additional National Environmental
Policy Act (NEPA)/State Environmental Policy Act (SEPA) review and analysis. Currently,
the Commencement Bay site volume is expected to reach a cumulative disposal volume of 9
mcy in dredging year 2010 (ending on June 15, 2010). Therefore, the DMMP is proposing to
maintain operation of the Commencement Bay dredged material disposal site, through
reauthorization of the site.

Table 1. Comparison of 15-year (1989-2003) Dredging/Disposal Forecasts to Actual Disposal at the
Commencement Bay Disposal Site®

Suitable Volume Unsuitable Volume
Projections Disposed (cy) (cy)
Actual 3,473,266 322,293 3,795,559
Predicted EIS 3,160,000 769,000 3,929,000
% Actual/Predicted 110% 42% 97%

In conjunction with the purpose of evaluating site reauthorization, this SEIS will assess both
the efficiency, and the environmental effects, of the alternatives in addressing two conditions
identified at the Commencement Bay disposal site: (1) an observed increase in dredged
material mound height, beyond levels anticipated in the 1988 EIS; and (2) observed
distribution patterns of disposed dredged material that deviate from the expected distribution
footprint asreflected in the initial EIS.

An additional need is to reeval uate site management practices to ensure that disposal events,
singularly and cumulatively, continue to result in no more than insignificant adverse effects
on the aquatic or human environment. To this end, disposal events will continue to be
performed in an environmentally responsible manner under DMMP oversight with an
approved site management plan that is updated annually as needed after coordinating
proposed changes through the Sediment Management Annual Review Meeting public
review process (USACE et al. 1988a, 1988b; SAIC 2007). Finaly, through the disposal
suitability review process, the DMMP will continue to encourage potential site usersto
consider aclear preference for beneficial uses of this material when such uses are available
and feasible. The DMMP agencies and the Puget Sound Water Quality® Authority articulated

4 The initial forecasts in the 1988 EIS preceded the Superfund Cleanups in Commencement Bay Waterways, especially the cleanup of Blair Waterway.
Port of Tacoma development accelerated dramatically after the 1994 Superfund Cleanup was completed, and was responsible for the accelerated use of
the Commencement Bay Site over the past 13 years, which was not anticipated in the initial EIS.

5 FEIS, page 2-45, Table 2.4, Alternatives for Commencement Bay Site, Sites 1 and 2, Site Condition 1.

6 The Puget Sound Water Quality Authority subsequently became the Puget Sound Action Team, and this agency sunset in 2007 and was replaced by the
Puget Sound Partnership.
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sediment management goalsin a 1995 Interagency Agreement (Appendix C) to promote and
facilitate beneficial uses for dredged material.

This SEIS, prepared pursuant to NEPA and SEPA requirements, describes the environmental
impacts of the two reasonable alternatives as input to identifying the aternative that satisfies
al needs most effectively while strictly adhering to all federal, state, and local laws and
regulations.

Because it constitutes an analysis of reauthorization of the existing Commencement Bay
aquatic disposal site, issues regarding the need for non-dispersive aguatic disposal
opportunities for dredged material in southern Puget Sound are outside the scope of this
SEIS. Similarly, the central management framework of the Commencement Bay site,
including application of the Site Condition I management paradigm to dredged materials
disposed at this non-dispersive site, is outside the scope of this reauthorization analysis.

Asdiscussed in Section 1.2, the original PSDDA site selection process focused on zones of
siting feasibility (ZSFs) with non-dispersive (minimal energy) conditions, that minimized
environmental impacts and interference with other uses, and that were a reasonabl e distance
from likely dredging sites. Asnoted in Section 1.2, there are very limited ZSFs outside the
existing disposal sitein Commencement Bay meeting the primary non-dispersive siting
objectives. The original criteriafor selecting the existing Commencement Bay disposal site
are still valid and would be used if anew site were to be established. Asdiscussed in further
detail throughout this SEIS, the current site is functioning well in terms of environmental
effects (see Appendix A, Tables ES-1 and ES-2: Summary of Monitoring findings 1988-
2007), and has sufficient physical capacity to accommodate additional dredged material
disposal. Switching to a new site would entail more uncertainty regarding potential
environmental impacts (limited low-energy areas outside existing disposal site within
Commencement Bay) than continuing to use the current site, where monitoring has shown
impacts to be minimal and within management criteria. For these reasons, the conclusion of
the 1988 EIS asto the siting of the Commencement Bay site was not reevaluated or
reconsidered, and establishment of areplacement disposal site in anew location is thus
outside the scope and evaluation process of this SEIS.

1.2 Site History

As stated above, disposal of suitable material at the Commencement Bay dredged disposal
site began in 1989 after completing aformal NEPA/SEPA EIS, which included a technical
site selection review documenting the extensive site selection process followed for this
disposal site and other Puget Sound sites (USACE et al. 1988c).’

TUSACE, 1988c: Disposal Site Selection Technical Appendix to the EIS.
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Figure 1. Commencement Bay DMMP Disposal Site
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Source: DMMP 2008
Figure 2. Puget Sound DMMP Disposal Sites

A primary emphasis of the siting process focused on establishing disposal sitesin non-
dispersive areas of Puget Sound, and the Central Puget Sound Phase | Final EIS established
non-dispersive disposal sitesin Commencement Bay, Elliott Bay, and Port Gardner. During
these disposal site selection evaluations, zones of siting feasibility (ZSFs) were established
within areas in proximity to dredging areas in Puget Sound. ZSFswere identified through a
mapping overlay process, where key siting factors of concern were minimized. Three
general ZSF selection factors were identified to (1) avoid areas of high energy that would
disperse dredged material beyond the site; (2) avoid unacceptable adverse impacts on fish,
shellfish, marine mammals, and marine birds; and (3) minimize interference with human uses
to the lowest extent practicable. Additionally, 19 additional ZSF selection factors (Table 2)
were used to identify areas meeting the siting factors that were carried forward for site-
specific studies, after applying additional constraints to minimize conflicts. These
constraints consisted of locating potential disposal sites a minimum water surface distance of
2,500 feet from adjacent shorelines to act as a buffer from noise and environmental effects on
the shoreline. Potential sites were also to be located 2,500 feet from vulnerable biological
resources, and at water depths greater than 120 feet and no deeper than 600 feet, outside of
the more biologically productive and commercial fish and shellfish areas. Final sites were
chosen based on predictions of which sites could receive dredged material without posing a
significant threat to the surrounding environment, without disrupting other ongoing activities
underway in the area, and without serving as a nuisance to the nearby shoreline.
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Table 2. Selection Factors for Zones of Siting Feasibility

1. Navigation activities

2. Recreational uses

3. Cultural sites

4. Aquaculture facilities

5. Utilities

6. Scientific study areas

7. Point pollution sources

8. Water intakes

9. Shoreline land use designation

10. Political boundaries

11. Location of dredging areas

12. Beneficial uses of dredged material
13. Fish/ shellfish harvest areas

14. Threatened and endangered species
15. Fish/ shellfish habitat

16. Wetlands, mudflats, and vegetated shallows
17. Bathymetry

18. Sediment characteristics

19. Water currents

The ZSFsidentification effort within Commencement Bay demonstrated that there were only
limited areas meeting the site selection factors, and were largely restricted to the two
alternatives carried forward for analysisin the 1988 EIS. The preferred site at
Commencement Bay was selected because it satisfied all of these requirements to a high
degree. Seasonal, site-specific studies verified that existing bottomfish, shellfish, and benthic
resources were relatively low in abundance, or absent in the case of Dungeness crab. The
siteitself islocated at 540 to 560 feet in depth, and disposal of material to such depths posed
little threat to nearby activities, such as navigation or fishing. Outside of disposal barge
operations, there is no noticeable sign of the presence of the disposal site in Commencement
Bay.

Figure 3 depicts the site use compliance boundaries, which illustrate that disposal barges
must dispose dredged material within the 1,200 ft-diameter Target Area, located within the
1,800 ft-diameter Disposal Zone. Disposal barges/tugs are directed by the U.S. Coast Guard
Vessel Traffic Service (VTS) to dispose material at DMMP designated coordinates within the
Target Area. DMMP agencies have discretion to make minor site management program
adjustments, including modification of site use provisions such as adjustment of the disposal
coordinates within the existing Target Area (USACE 1988 and 1988b). From 1989 to 2007
the coordinates for disposal were at the center of the Target Area. In 2007, the coordinates
were shifted provisionally 565 feet to the southeast within the Target Area (Wasson et. al.
2007). The reason for this provisional coordinate shift is explained fully in Section 1.2.3. For
compliance with the DNR Site Use Authorization (SUA), the disposal barges must be inside
the Target Areawhen discharge is executed.
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Early use of the disposal site was relatively low, with very little disposal occurring through
1994 (cumulative volume between 1989 and 1994 was 17,548 cy). Between 1995 and 2001
(Figure 4 and Table 3), the disposal averaged 457,500 cubic yards per year (cy/year), and
between 2003® and 2008, disposal at the site increased significantly, averaging 869,363
cyl/year. Theincreasein site useis attributable to Port of Tacoma' s expansion and
development activities in Blair Waterway, starting in 1995. The Superfund cleanup
assessments in Commencement Bay were ongoing and no cleanups were initiated/completed
at the time of the 1988 EIS. Therefore, the future Port expansion activities, resulting in
increased dredging disposal volumes, in Blair Waterway were not anticipated by the Port of
Tacoma and the DMMP agencies at the time the 1988 EIS was completed. The current
cumulative site volume after compiling all site disposal completed through February 15,
2009, is close to 8.0 mey.

In the next few years, two major projects by the Port of Tacoma are expected to result in
annual disposal volumes similar to those of 2003 to 2008 (see Section 2.5). In the long term,
however, the best projection for annual volumes is expected to be lower, with an average of
approximately 700,000 cy. (Brenner 2008). Thisisthe average annual volume used for
environmental impact assessment in this SEIS.

Source: DMMP 2008
Figure 4. Cumulative Disposal Site Use History through 2009

8 Note the site was not open during 2002, while DMMP agencies conducted a thorough site assessment after monitoring detected an unexpected
distribution of a thin layer of dredged material.(see Appendix A for a full discussion of the evaluation conducted).
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Table 3. Commencement Bay Disposal Site Use and Monitoring History

Dredging Disposal Cumulative

Year Volume (cy) Volume (cy) Monitoring

1988 Baseline

1989 6,648 6,648

1990 0 6,648

1991 10,900 17,548

1992 0 17,548

1993 0 17,548

1994 0 17,548

1995 290,857 308,405 Tiered Full

1996 460,684 769,089 Tiered Partial

1997 0 769,089

1998 693,540 1,462,629 Sediment Profile Imagery

1999 140,319 1,602,948

2000 893,776 2,496,724

2001 265,867 2,762,591 Full, Bathy

2002 0 2,762,591

2003 710,675 3,473,266 Tiered Full

2004 1,205,993 4,679,259 Tiered Partial, Bathy

2005 949,399 5,628,658 Sediment Profile Imagery

2006 811,000 6,439,658 Multi-beam Survey
Full, Multi-beam Survey,

2007 1,324,254 7,763,912 Resource Trawls, Dioxin

2008° 214,858 7,978,770

2009 18,803 7,997,573

1.2.1 Extensive Monitoring and Successful Outcomes

The DMMP has overseen extensive monitoring activity at the Commencement Bay site
throughout its history, making it the most monitored dredged disposal site under DMMP's
management authority, and one of the most intensively monitored sites in the country. The
Disposal Site Monitoring program collects data at specified monitoring stations (Figure 5,
Table 4) to test three basic monitoring questions and six testable hypotheses to verify
compliance with site management objectives (Table 5). A complete discussion of monitoring
results can be found in Appendix A (Data Summary Report). Since predisposal baseline
evauation of the site in 1988, the Commencement Bay has undergone monitoring in 1995,
1996, 1998, 2001, 2003, 2004, 2005, and 2007 (Table 3). These monitoring activities have
provided ongoing in-depth information on the physical, chemical, and biological status of the
Commencement Bay site in near real-time to the DMMP agencies. The DMMP has used this
information to closely guide management of the site and ensure that disposal operations have

9 Al disposal during DY2008 and DY2009 at Southeast Coordinates
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adhered to its strict management, regulatory, and legal guidelines. Over the history of the
site, the environmental condition of the site has closely followed what was predicted in the
original EIS document and has generally operated effectively within the site management
plan objectives for this non-dispersive site (see Appendix A, Table 3-1 for a complete
summary of monitoring results relative to site management objectives). Asanillustrative
example, the monitoring results for 2007 demonstrated full compliance with the site
management objectives following the disposal of 1.3 mcy of dredged material during
Dredging Y ear (DY)10 2007.

10 Dredging Year (DY as implemented in DMMP) extends over 2 calendar years and begins on June 16" and extends to June 15t of the following year.
DY 2007 began on June 16, 2007 and extended to June 15.2008.
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After SAIC 2003

Figure 5. Commencement Bay Disposal Site Sediment Sampling Locations
for a Typical Monitoring Event

Reauthorization of DMMP Disposal Site 11 Final
Commencement Bay SEIS



Table 4. Station Types and Purpose for Commencement Bay Site Monitoring

Designation
Station Letter Location Purpose
Zone z Within disposal target zone. Assess sediment chemistry and toxicity of dredged material deposited in the
target area (Question 2).
Site S Within the site boundary but outside of the target zone. In conjunction with zone data, site station sediment chemistry and toxicity are
used to evaluate Question 1.
Perimeter P Located 0.125 nautical mile from the site boundary. Physical and chemical data are obtained to determine if dredged material is
present beyond the site boundary and document the chemical character of
sediments outside the site boundary (Question 1).
Transect T Situated along a radial transect that extends outward from | Sampled for benthic infauna abundance and infauna tissue contaminant body
the perimeter line. Located in the direction of dredged burden to evaluate biological resource impacts off site (Question 3).
material transport.
Benchmark B Located in the vicinity of the disposal site, but beyond the | Used to identify potential changes in sediment quality that may be unrelated to
region affected by disposal activity. dredged material disposal. Data are evaluated only if site, perimeter, or transect
data indicate that conditions at or adjacent to the site have changed relative to
baseline conditions and to test hypotheses that observed changes are due to
dredged material disposal.1 Data may be used to evaluate hypotheses 2
through 6.
Central C Situated along two perpendicular lines that bisect the Used for physical measurements to map the post-disposal distribution of dredged
Transect disposal site and may extend beyond its boundaries. material (Question 1).
Floating F Located in various locations within and outside of the Used to help delineate the extent of the dredged material deposit. Stations are
disposal site. sampled for sediment and benthic infauna analysis, if necessary, to assess
dredged material impacts outside of the disposal site.
Reference R Located in areas documented to be free of potential Sediments used as a control for physical effects in toxicity testing.

sources of contamination (e.g., Carr Inlet). Location is
selected on the basis of grain size comparability with the
bioassay test sediments.

1. All data types (physical, sediment chemistry, tissue chemistry, sediment toxicity, and benthic infauna) may be collected. Benchmark sediments are generally
archived until disposal site analyses indicate benchmark data are needed for full evaluation. However, benchmark chemical analyses for volatile organics,
mercury, sulfides, and ammonia are conducted in conjunction with disposal site sediments due to holding time constraints. In addition, because the freezing of
bulk sediment samples may result in structural changes in the sediment, which will alter the availability of tributyltin (TBT), samples to be held for future TBT
analysis should have interstitial water extracted prior to freezing (Hoffman 1998).
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Table 5. The DMMP Monitoring Framework

Questions

Hypothesis

Monitoring

Variable

Interpretive
Guideline

Action Item when Exceeded*

No.1
Does the deposited dredged
material stay onsite?

1. Dredged material remains within the

Sediment Profile

Dredged material >

Further assessment is required to determine full extent

site boundary. Imagery (SPI) 3.cm at the of dredged material deposit.
perimeter stations
Onsite & Offsite
2. Chemical concentrations do not Sediment Chemistry | Washington State | Post-disposal benchmark station chemistry is analyzed

measurably increase over time due to

Sediment Quality

and compared with appropriate baseline benchmark

material disposal?

disposal

dredged material disposal at offsite Offsite Standards and station data.

stations. Temporal Analysis
No. 2 3. Sediment chemical concentrations at | Sediment Chemistry Onsite chemical PSDDA agencies may seek adjustments of disposal
Are the biological effects the onsite monitoring stations do not concentrations are | guidelines and compare post-disposal benchmark
conditions for site exceed the chemical concentrations Onsite compared to DMMP | chemistry with appropriate baseline benchmark station
management exceeded at | associated with PSDDA Site Condition maximum levels. | data.
the site due to dredged Il guidelines due to dredged material

4. Sediment toxicity at the onsite
stations does not exceed the PSDDA
Site Condition Il biological response
guidelines due to dredged material
disposal.

Sediment Bioassays

Onsite

DMMP Bioassay
Guidelines (Section
401 Water Quality
Certification)

Benchmark station bioassays are performed (if archived
after monitoring) and compared with baseline
benchmark bioassay data.

No. 3

Are unacceptable adverse
effects due to dredged
material disposal occurring
to hiological resources
offsite?

5. No significant increase due to
dredged material disposal has occurred
in the chemical body burden of benthic
infaunal species collected down current
of the disposal site

Tissue Chemistry

Transect

Guideline values
Metals: 3x baseline
conc. Organics:
5x baseline conc.

Compare post-disposal benchmark tissue chemistry with
baseline benchmark tissue chemistry data.

6. No significant decrease due to
dredged material disposal has occurred
in the abundance of dominant benthic
infaunal species collected down current
of the disposal site.

Infaunal Community
Structure

Transect

Guideline values
Abundance of major
taxa < 172 baseline
macrobenthic
infaunal abundances

Compare post-disposal benchmark benthic data with
baseline benchmark data.

*To determine if observed changes in chemical conditions or infaunal benthos are due to dredged material disposal, data from the benchmark stations are evaluated.
DMMP deliberations also use best professional judgment.
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1.2.2  Shift in Observed Disposed Material Footprint

Physical surveys of the location of dredged material in 1998 and 2001 showed that a small
amount of dredged material had extended beyond the northwest boundary of the
Commencement Bay site. The DMMP Management Plan Technical Appendix to the 1988
ElS (USACE 1988b) anticipated that small volumes of dredged material may be observed
during routine monitoring outside the disposal site boundary. The management plan
established, through interpretive guidelines, a site management trigger of 3 cm of dredged
material measured at the Perimeter line, which extends an additional 0.125 nautical mile
outside the site boundary (Figure 5). In the event that dredged material exceeds the 3 cm
trigger at the Perimeter Line, additional review and assessment by the DMMP agenciesis
required (Table 5). Thisreview and assessment process involves the application of the
DMMP s best professional judgment to determine the ecological significance of, and
consequently the ecological risk posed by, the observed conditions. To do so, the DMMP
assesses ecological risk significance and risk against the biological effects condition
prescribed in the 1988 EIS, to determine whether the observed condition carries more than
minor adverse effects. Pursuant to the Management Plan Report and Management Plan
Technical appendices to the 1988 EIS, only if more than minor adverse effect isidentified
does the DMM P determine appropriate site management actions, by applying best
professional judgment. Site management measures contemplated in the 1988 EIS as
potential adaptive management actions include program adjustment, potentially consisting of
modification of disposal site use or amendment of disposal guidelines.

The DMMP agencies elected to place a moratorium on disposal activitiesin July 2001, to
enable athorough analysis of the offsite thin layer of dredged material. The moratorium
lasted until the summer of 2002. During that time, the DMMP agencies evaluated the
monitoring observations with a short-term fate (STFATE) analysisto help explain the
observed distribution of disposed material and to forecast the effect of future disposal at the
site (Nelson 200311). Thisanalysis provided “a plausible explanation of how the finest
portion of the disposed material (clay, silt, and fine sand) is being transported off site during
the disposal operations’ (Nelson 2003, 2006; Michalsen 200812). All potential causes of the
observed drift, including disposal at incorrect coordinates, unauthorized dumping, and long-
term shifting of material within the disposal boundary, were investigated. After this
evaluation, the DMMP concluded that it was very likely that natural factors of Puget Sound,
combined with normal disposal operations™ and the fine-grained nature of the disposed
material, led to a small amount of material moving outside of the site perimeter. Because the
displaced material was of such small volume (3 to 5 cm in height) the DMMP agencies
concluded after careful study that the exceedance of the 3 cm interpretive guidelines
triggering threshold, did not constitute more than a minor adverse environmental effect, and
posed no threat to the Commencement Bay area and its surroundings. This conclusion was
based on extensive survey data collected during the 2001 monitoring effort within the offsite
footprint (e.g., chemistry, toxicity data, and benthic infaunal data).

11 The initial STFATE analysis was conducted in 2001, and the draft 2001 letter report was subsequently finalized in 2003, and the conclusions in the
2001 draft letter report did not change.

12 Nelson, 2006, and Michalsen 2008 provided additional analysis and clarity on the likely causes for the 2001 monitoring observations of offsite drift of
small amounts of dredged material outside the site boundary and perimeter line.

13 Examination of disposal information indicates that there is a strong directional bias during disposal with 73.4 percent of disposal vessels traveling from
southeast to northwest, which is the primary direction of offsite footprint (Michalsen 2008).
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After completing their evaluation, the DMMP briefed Pierce County and recommended that
the site be reopened, to which Pierce County agreed. The site was re-opened and disposal
continued shortly thereafter. Additional analysis by Michalsen (2008) indicates an additional
contributing factor to the observed offsite drift of a small amount of fine grained material to
the northwest is the observed orientation and direction of disposal barges/tugs through the
disposal site during disposal, which show a clear bias to the northwest (Figure 6)14.

Vessel Heading Summary for Commencement
Bay Disposal Site (all data combined)
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Figure 6. Analysis of Vessel Heading Orientation and Direction Bias during Disposal at
Commencement Bay Site during 2000 and from 2006 to 2007

1.2.3 Observed Mound Height Growth

An additional issue that the DMMP has examined is the growing height of the mound of
dredged material at the site. Inthe original 1988 EIS, the prediction for the site mound with
a9 mcy volume was a “truncated cone with a base diameter of 4,000 feet (disposal site
boundary), a height of 34 feet (3.4 percent angle of repose), and a diameter at the top of the
cone equal to 2,000 feet” (USACE et al. 19883, p. 4-31). Based on surveys over the history
of the site, the material has not mounded into a 4,000-foot-wide cone, but rather has
remained much more concentrated within the target area (~ 2,400-foot-wide cone)

(Figure 7)15. Asaresult, the mound height has increased at a higher rate than was expected

4 1he disposal logs summarized in Figure 4 supporting this conclusion are available at the Seattle District Dredged Material Management Office.

15 The STFATE modeling inputs for the initial siting of disposal sites in Puget Sound (USACE 1988c, 1989b) assumed characteristics of maintenance
dredged material with a higher percent of silts and clays than the bulk of the material disposed at the Commencement Bay site. Because of the completion
of Superfund cleanup following promulgation of the 1988 EIS, discussed previously, the aggregate volume of material disposed at the Commencement Bay
site has consisted predominantly of new Port construction and native materials, which were the primary reason the mound height and site dimensions
predictions were not realized. The model inputs have been subsequently refined to match what has been disposed at the site and repeatedly ground-
truthed with bathymetric data in 2001, 2004, 2006, and 2007. The STFATE/ MDFATE model outputs now closely match the actual site disposal mound
characteristics.
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in the 1988 EI'S, while remaining more concentrated on a smaller overall area of seafloor
within the disposal site boundary. 1n 2001, the mound height was measured at 48 feet, 80
feet in 2004, 103 feet in 2006, and 121 feet in 2007. While there still remains over 400 feet
of water above the mound at its highest point, the DMMP has closely monitored the height of
the mound and modeled the future mound height through MDFATE (USACE MDFATE™
Analyses). The 2006 STFATE analysis (Nelson 2006) concluded that moving the site
disposal coordinates within the existing Target Area, 565 feet to the southeast could effect a
net reduction in future mound growth of up to 30 percent.

The original DMMP Management Plan Technical Appendix (USACE 1988b) gave wide
latitude to use adaptive management as needed to better manage the disposal sites based on
site monitoring, and the initial management plan recognized that as new science and
information became available the PSDDA (now DMMP) agencies would revise management
plans as needed. All changesin the management plan are coordinated through regional
stakeholders and the public through the Annual Review Meeting prior to implementation.
The DMMP agencies were concerned about mound height growth early during program
implementation, and one of the early 1990 projects disposal of approximately 1 mcy at the
Port Gardner disposal site (U.S. Navy Homeport Project) required quadrant dumping (e.g., 4
corners) within the Target Areato spread the dredged material and minimize mound height
(Revelaset al. 1991). A similar coordinate shift within the existing Target Areawas
implemented at the Elliott Bay disposal sitein 1991 (Striplin, B. 1991
http://www.nws.usace.army.mil/publicmen/DOCUMENTS/dmmo/pg_eb 91.pdf), where the site center
coordinates were moved 300 feet to the south within the Target Zone.

1.3 Authority

USEPA and the federal permitting authority (USACE) are granted joint authority to
designate disposal sites within waters of the U.S. in advance of disposal by 40 Code of
Federal Regulations (CFR) 230.80, which is part of USEPA’s Guidelines for Specification of
Disposal Sitesfor Dredged or Fill Material implementing Section 404(b)(1) of the Clean
Water Act. WDNR and Ecology are granted authority to cooperate with the USEPA and
USACE in approving such disposal sites by Revised Code of Washington (RCW) 79.105.500
and Washington Administrative Code (WAC) 332-30-166. Pierce County’s permitting
authority for such sitesis also granted by WAC 332-30-166 as well as by the Washington
Shoreline Management Act (RCW 90.58 and WAC 173-26).

16 MDFATE = Multiple Dump Fate Model (Mortiz and Randall 1995). A numerical model that describes short-term and long-term fates of the dredged
material following multiple years of site use. MDFATE combines the existing models STFATE and LTFATE (long-term fate) (Scheffner et al. 1995) to
predict subagueous mound configuration over a series of disposal cycles (Moritz and Randall 1995). STFATE was utilized in previous modeling of the site
(Nelson 2003, 2006).
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Commencement Bay PSDDA Disposal Site

Depicts 2007 Southwest Target Zone based on June 2007 Multibeam Bathymetric Survey Data with no Vertical Distortion (after Michalsen 2008)

Figure 7. Existing Dredged Material Disposal Mound at the Commencement Bay Disposal Site
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1.4 NEPA and SEPA Requirements

Asthe lead federal Action Agency for this action, United States Army Corps of Engineers
(USACE) isrequired by NEPA and the associated Council on Environmental Quality
implementing regulations (40 CFR 8 1500 et seq.) to assess the effects on the human
environment from proposed agency actions, determine the significance of those effects, and
coordinate with other agencies, tribes, and the interested public in that assessment. USACE
implements NEPA through 33 CFR Part 230. The USEPA’s NEPA implementing
regulations at 40 CFR Part 6, Section 6.101, exempt USEPA from fulfilling NEPA
requirements for most actions under the Clean Water Act, including advanced identification
of disposal sites, but allow USEPA to conduct avoluntary NEPA analysiswhen itis
beneficia to do so. USEPA has determined that in this case a NEPA analysisis beneficial,
because the Commencement Bay disposal site has been operated under cooperative
agreements with the state of Washington and USACE since 1988, and because many of the
decisions made in the 1988 EIS to originally authorize the Commencement Bay site remain
in place. Therefore, it isbeneficial for EPA to participate in the preparation and public
review of a NEPA document which supplements the original EIS. This SEIS has been
prepared according to these regulations and the guidance presented in the Planning Guidance
Notebook, ER 1105-2-100. Under SEPA, one agency conducts SEPA environmental review
on aproposal for all state/local agencies. DNR, as the SEPA |ead agency for this proposal,
will determine if adoption of the NEPA document satisfies the requirements of SEPA or
whether additional review under SEPA isrequired. DNR will consult with Ecology and
Pierce County as part of that determination.
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2.0 Alternatives

This section identifies and describes the reasonabl e alternatives for addressing the purpose
and need underlying reauthorization of the Commencement Bay dredged material disposal
site. A proposed action will be selected that best addresses the observed site conditions
enumerated in Section 1.2, “ Site History”: the approach of cumulative disposal volumeto
the site volume capacity established in the 1988 EIS, or 9 mcy; disposed material footprint
expansion; and mound height growth beyond height anticipated in the 1988 EIS. The
alternatives selected for detailed analysis are described first, followed by alternatives that
were initially considered and then eliminated from detailed eval uation.

2.1 Alternative 1: Expand site cumulative disposal volume ceiling to 23 mcy,
with two coordinate shifts within the Target Area at 7.8 mcy and 18 mcy

Under this alternative, cumulative site volume would be increased from 9 mcy to a new
cumulative disposal volume ceiling of 23 mcy, based on the MDFATE analysis of Michalsen
(2008). Alternative 1 would consist of one additional shift in disposal coordinates (Figure 8).
Until acumulative disposal volume of 18 mcy is reached, all disposal would take place at the
disposal coordinates previously implemented provisionally at the beginning of DY 08 (June
2007), after the Commencement Bay site had reached a cumulative disposal volume of 7.8
mcy.

The 2007 coordinates were provisionally placed within the southeast corner of the Target
Area (1,200-foot diameter circle located around the 1988 site center coordinates), following
the 2007 Sediment Management Annual Review Meeting. As mentioned briefly in Section
1.2, the DMMP agencies rel ocated, on a provisional basis, the Commencement Bay disposal
coordinates within the existing Target Areal’ 565 feet to the southeast from the site center, at
the beginning of DY 2008 (June 16, 2007) after the site had reached a cumulative disposal
volume of 7.8 mcy. This coordinate shift was undertaken as a prophylactic adaptive
management measure to manage the mound height growth, pending full consideration of
whether final adoption is warranted upon the comprehensive evaluation conducted in this
SEIS. Recent MDFATE analyses modeled additional coordinate shifts within the existing
Target Area every additional 5 mcy, and the results of this analysis concluded that future
mound height growth could be managed and significantly reduced up to 98 percent by
disposing at revised coordinates (Michalsen 2008). Furthermore, the provisional coordinate
shift to the southeast will serve the additional purpose of minimizing future material drift off
site to the northwest.

This 2007 coordinate shift would be formally adopted. When the Commencement Bay site
reaches a cumulative volume of 18 mcy, the site coordinates would shift to the southwest
corner of the Target Area (i.e., 565 feet southwest from the initial site center coordinates) and
remain at that location through a cumulative disposal volume ceiling of 23 mcy. Expected
average annual disposal volumes disposed may be similar to that observed in recent years,
approximately 460,000 to 865,000 cy/year, but may also change as regiona stakeholder (e.g.,
Port of Tacoma) development plans change. The long-term average volume is expected to be
approximately 700,000 cy/year.

7 The pMMP agencies drafted a 2007 clarification paper (Wasson et al., 2007: http://www.nws.usace.army.mil/PublicMenu/documents/DMMO/CB-Site-
Management-07-Clarification.pdf) justifying the provisional coordinate shift within the Target Area of 565 feet to the southeast.
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Accomplishing these two coordinate shifts after 7.8 mcy and 18 mcy, respectively, is
expected to result in amound height of 232 feet after a cumulative disposal volume ceiling of
23 mey isreached. Thiswould be a net mound reduction of 32.3 percent (i.e., amound
height, measured after a cumulative disposal volume of 23 mcy isreached, is estimated at
307 feet if al disposal were conducted at 2007 coordinates, would be reduced to 232 feet
with one additional coordinate shift, at 18 mcy after a cumulative disposal volume of 23 mcy
isreached) (Michasen 2008; Figure 8). Under Alternative 1, the DMMP agencies would
establish a mound height site management objective of 250 feet, after reviewing the results of
the numerical modeling analysis. This objective will minimize the potential effects of the
disposal mound on tidal circulation in Commencement Bay, where numerical modeling has
shown that there islittle effect with a disposal mound of 300 feet or less (Michal sen 2008).
Figure 9 (A-D) illustrates the effect of selective coordinate shifts on depressing future mound
height growth after a cumulative disposal volume of 23 mcy. Figure 9 (B-D) depicts both
undistorted vertical and horizontal scales in three cross-sections through the mound, and also
depicts a10/1 vertical to horizontal aspect ratio, which exaggerates the height of the mound
relative to the horizontal scale. Alternatives 1 and 2 would meet the mound height site
management objective.

The single additional coordinate shift in Alternative 1 would also adjust the distribution of
disposed material within the disposal site boundary and limit the observed drift of dredged
material to the northwest.

Disposal would require an average of approximately 1.75 barge trips per day, approximately
210 days per year, for atotal of approximately 368 trips per year. Site boundarieswould not
be changed. The site would continue to be managed according to current practice: stringent
monitoring would continue with pre-determined site performance standards. Established
DMMP dredged material testing procedures would continue to be used to ensure that only
material suitable for open-water disposal is disposed of at the site. The DMMP would
continue to actively encourage beneficia uses of dredged material, when available and
feasible, as an alternative to open-water disposal.

The DMMP' s adaptive management of the site and use of state-of-the-art monitoring toolsto
manage the site within the site management objectives would continue. This entails ongoing
review of the DMMP process for opportunities to improve site management through adoption
of best available science and technology, as coordinated through the Sediment Management
Annual Review Meeting. Examplesinclude improved techniques for dredged material
testing, site monitoring, and disposal operations. The DMMP is aso adaptivein its
management of the site in response to monitoring results. Examples are the temporary shut-
down of the sitein 2001 (see Section 1.2.2 for brief discussion of the evaluations during site
shutdown; Appendix A provides a complete discussion of this evaluation and conclusion that
Commencement Bay and the surrounding environment were not being appreciably adversely
affected), and the provisional measure of relocating the disposal coordinates at the
Commencement Bay site to dampen mound height and shift the disposed material footprint,
pending completion of the full analysis reflected in this SEIS. The DMMP would continue to
encourage beneficial use of dredged material as an alternative to open-water disposal, when
available and feasible.
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2.2 Alternative 2: Expand site cumulative disposal volume ceiling to 23 mcy,
with three coordinate shifts within Target Area at 7.8 mcy, at 13 mcy and at
18 mcy (every 5.0 mcy) (Preferred Alternative)

Under this alternative, adaptive management would be exercised to control mound height and
dredged material footprint within the site boundary and management areas from 9 mcy up to
acumulative disposal volume ceiling of 23 mcy (Figure 8). The management objective
would include having a stronger focus on mound growth management compared to
Alternative 1. Aswith Alternative 1, the DMMP would reserve for future consideration the
use of ingtitutional controls!8 for disposal to better manage the site. These criteriawill
include managing the mound height by formally adopting the provisional shift in disposal
coordinates to the southeast, designated at the beginning of disposal year 2008, when the site
had reached a disposed volume of 7.8 mcy; by shifting coordinates to the southwest corner of
existing target zone after disposal of a cumulative volume of 13 mcy; by athird coordinate
shift to the northeast corner of the existing target zone after disposal of 18 mcy; and
continued use of adaptive management and updated state-of-the-art monitoring tools to
manage the site within the site management objectives.

The MDFATE analysis (Michalsen 2008) conducted by the DMMP agencies evaluated the
potential cumulative disposal of an additional 15 mcy beyond the approximately 8 mcy
disposed of at the site. The analysis concluded that the existing site could accommodate a
cumulative disposal volume ceiling of 23 mcy by carefully managing the disposal at the site
with best management practices and adaptive management.

The analysis further evaluated the dampening effect of having provisionaly shifted the
disposal coordinates before DY 2008 (June 2007) at 7.8 mcy, of shifting the site coordinates
again at 13 mcy (to be shifted 565 feet to the southwest from site center coordinates) and
again at 18 mcy (to be shifted 565 feet to the northeast from site center coordinates) all
within the existing Target Area. This analysis shows that the likely effect of site coordinate
shift after every additional 5 mcy is highly significant in reducing and flattening the future
mound height growth, as compared to not moving the site coordinates (Figure 8). This
analysis predicts that by accomplishing two additional coordinate shifts the future mound
height can be reduced by up to 98 percent compared to no coordinate shifts (i.e., Alternative
2 would result in an estimated mound height of 155 feet once a cumulative disposal volume
of 23 mcy isreached, as compared with a mound height of 307 feet if all disposal takes place
at the 2007 disposal coordinates). Asunder Alternative 1, the DMMP agencies would
establish a mound height site management objective of 250 feet, after reviewing the results of
the numerical modeling analysis. This objective will minimize the potential effects of the
disposal mound on tidal circulation in Commencement Bay, where numerical modeling has
shown that thereislittle effect with a disposal mound of 300 feet or less (Michalsen 2008).
Figure 9 (A-D) illustrates the effect of selective coordinate shifts on depressing future mound
height growth after a cumulative disposal volume of 23 mcy. Figure 9 (B-D) depicts both
undistorted vertical and horizontal scales in three cross-sections through the mound, and also
depicts a10/1 vertical to horizontal aspect ratio, which exaggerates the height of the mound
relative to the horizontal scale. Alternatives 1 and 2 would meet the mound height site
management objective.

18 Under consideration by the DMMP agencies would be specific requirements on tug/barge orientation or direction during disposal, and disposal during a
specified portion of the tidal cycle (Flood versus Ebb).

Reauthorization of DMMP Disposal Site 21 Final
Commencement Bay SEIS




Comparative Effect of Coordinate Shift
on Mound Height Growth

325 ¢
300 § —@— With no coordinate shift after 2007 »

275§ —m— Alternative 1. w/coordinate shift after 18 mcy
250 +

= I — —Alternative 2. w/coordinate shift at 13 & 18 mcy
§ 225 ¢ -
= 200 ¥
< I
© 175 §
£ 150 & o
2125 % _—
5 I —
o 100 % /'
= 5% /

50

25 & e

0 ﬁ/: —

0 5 10 15 20 25

Cumulative Volume (Mcy)

Source: Michalsen 2008
Figure 8. Comparative Effect of Coordinate Shift on Mound Height Growth for Alternatives

Aswith Alternative 1, long-term disposal volume would average approximately 700,000
cy/year, and would require an average of approximately 1.75 barge trips per day,
approximately 210 days per year. Site boundaries would not be changed. The site would
continue to be managed according to current practice: stringent monitoring would continue
with pre-determined site performance standards. Established DMMP dredged material
testing procedures would continue to be used to ensure that only material suitable for open-
water disposal is disposed of at the site.

The DMMP s adaptive management of the site would continue as described above for
Alternative 1, with the additional focus on disposal coordinate shifts at designated volume
limits as described above, and considering the implementation of institutional controls to
better manage the disposal at the site to control the on/offsite spread of dredged material.
The DMMP would continue to encourage beneficial use of dredged material as an alternative
to open-water disposal, when available and feasible.

2.3 Alternative 3: No Action

Under the No-Action Alternative, the Commencement Bay site would be closed to disposal
once the disposal volume capacity, as designated in the 1988 EIS, of 9 mcy is reached,
expected to occur in dredging year 2010 (ending June 15, 2010).

The Port of Tacoma, which has accounted for 98 percent of the material disposed of at the
Commencement Bay site to date, expects that site closure would have a significant effect on
the rate of dredging by the Port (Brenner 2008, personal communication).
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Only small quantities of dredged material could practicably be transported to and disposed of
at the Anderson-Ketron or Elliott Bay disposal sites.l® The Commencement Bay siteis
approximately 3 miles from the Port area. These alternative sites are at afar enough distance
from Commencement Bay (21 miles to Anderson-Ketron and 28 miles to Elliott Bay) to
discourage their use as aresult of substantial increasesin disposal cost, with transportation
cost estimates and tipping fees as high as $31.00 per cubic yard (Brenner 2008), as compared
to the current estimated cost of $3.00 per cubic yard to dispose of Port of Tacoma material at
the Commencement Bay site.

Dredged material also could be transported to an approved upland site or used beneficially.

Potential upland sites available for dredged material are the Rabanco facility near
Goldendale, Washington, or the Waste Management facility in Arlington, Oregon. Dredged
material would be transported to these facilities by truck or train. Both of these facilities are
located approximately 270 miles from Tacoma by truck or train. According to the Port of
Tacoma, the primary user of the Commencement Bay site (Brenner 2008), disposal at upland
siteswould likely only be used for relatively small quantities of the dredged material
produced by the Port, because of the high cost of this option (currently $60-$100 cy).

Another option, beneficial uses, would be available as opportunities arise and approved sites
could receive dredged material. Beneficial use opportunities could conceivably involve
relatively inexpensive disposal costs and could present beneficial environmental impacts. As
the opportunities for beneficial use of dredged material depend on a number of factors
outside the control of the DMMP —including location and timing of availability of a
beneficial use opportunity, compatible with characteristics of dredged material derived from
a particular dredging episode — beneficial use aone does not present a comprehensive
disposal solution. See the discussion of beneficial use at Section 2.5.

2.4 Alternative Considered But Eliminated from Detailed Analysis

2.4.1 Expand Site Cumulative Disposal Volume Ceiling to 23 mcy, with two coordinate
shifts, and Extend Boundary,

This alternative was considered but eliminated from detailed consideration in this SEIS, for
the reasons discussed below. This alternative is similar to Alternative 1, except the site
boundary would be expanded: the provisional 2007 coordinate shift would be formally
adopted, and there would be one additional coordinate shift at 18 mcy within the existing
Target Area. Asdiscussed in Sections 1.2 and 3.1 of this SEIS, the current siteis performing
well in terms of containing the environmental effects of disposal. Although athin layer of
dredged material has at times settled outside the site boundary, the volumes were generally
within management predictions as verified by site monitoring and STFATE/MDFATE
analyses (Nelson 2003, 2006; Michalsen 2008; also see Updated Monitoring Plan: SAIC
2007, and initial Monitoring Plan (Exhibit 1) in USACE 1988b). Subsequent site monitoring
has shown no adverse effects demonstrated from sediment chemistry, toxicity testing, or the
benthic community within the dredged material footprint evaluated outside the site boundary
(SAIC 2008).

In addition, given the current boundaries, the site lies within the Urban Shoreline
Environment (USE) as defined by the Pierce County Shoreline Master Plan; the USE is

19 Both sites have a 9 mey capacity limits but are well below the site capacity threshold. The Elliott Bay Site is currently at approximately 2.5 mey and the
Anderson/Ketron Island site has a cumulative disposal volume of approximately 0.15 mcy.
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defined as an area supporting high-intensity land use, including commercial and industrial
development. The general guideline of the USE encourages water-dependent uses that
enhance the success of supported land uses, which includes dredging and thus in-water
disposal of dredged material. Expanding the site boundaries would result in the site
encroaching into the Conservancy Environment area, which is not zoned for such use.
Disposal of dredged material is only authorized in the USE zone. Although the Shoreline
Master Plan could be amended to allow such use, expanding the site into the Conservancy
Environment area would conflict with current shoreline management policies of Pierce
County. Expansion of the site boundary was discussed with Pierce County and they rejected
this alternative.

For these reasons, this alternative was not carried forward for detailed consideration in this
SEIS.

2.5  Beneficial Uses

Beneficia use of dredged material is aprogrammatic priority and preference of the DMMP.
The preference was initially expressed in the original documentation for the Puget Sound
Dredged Disposal Analysis (PSDDA) and then further encouraged by the interagency
program agreement in 1995 which renamed PSDDA to the DMMP (see Section 1.0).
Routinely, DMMP suitability determination documents address the material’ s suitability for
different beneficial use purposes as well as its compliance with the criteriafor open-water
disposal at the various DMMP disposal sites, including the Commencement Bay site.

The prospect of placement of dredged material in beneficial usesis addressed independently
for each dredging project. The opportunity of disposal for beneficial use purposesisthe
product of adistinct project-by-project analysis of the least environmentally damaging
practicable alternatives, and is thus outside the scope of this SEIS for the reauthorization of
the Commencement Bay aquatic disposal site.

To the extent that beneficial use of dredged material can occur, beneficial use volumes of
sediment are diverted from DMMP disposal sites, reducing capacity demand. Beneficial use
by itself, however, is not an alternative to the need for disposal sites. The DMMP experience
since 1995 has demonstrated that projects which produce suitable dredged material are
infrequently able to deliver this material to beneficial project sites at the moment when these
sites are prepared to place the material. Moreover, other than the DMMP suitability
determination, agency resources are not available to adequately facilitate coordination of
projects requiring clean material with the dredging projects that could provide such material.
The DMMP agencies do not have the authority to delay dredging projects or require
beneficial use projects. Policies under development by the Puget Sound Partnership to restore
and improve aquatic habitats could provide further incentives for beneficial use planning and
implementation, and the Partnership may be able to facilitate improved coordination between
disposal and habitat projects in the future. The DMMP will continue to act as a clearinghouse
to encourage beneficial use of dredged material. However, the limits of the DMMP to
identify or create such beneficial use opportunities must be acknowledged. The agencies
regulating individual disposal episodes can also be expected to encourage potential site users
to consider beneficia uses of material when such uses are available and feasible.

The Port of Tacomais currently in the planning stages of two beneficial use projectsin
Commencement Bay. One would use approximately 2.5 mcy of dredged material, and the
other would use approximately 400,000 cy of dredged sediments. The future of these
projects and their construction timing, if they occur, is uncertain (Refer to Section 6).
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3.0 Affected Environment

3.1 Physical Oceanography (Bathymetry and Currents)

Commencement Bay is located in the southern end of Puget Sound’ s main basin, south of
Vashon and Maury Islands and adjacent to the city of Tacoma (Figure 1). The DMMP
disposal siteislocated in arelatively flat area at the entrance to the bay, with water depth
ranging from 530 to 560 feet. Water depths lessen gradually from the entrance of
Commencement Bay in a southeast direction to the head of the bay. A number of waterways
and the mouth of the Puyallup River are present at the head of the bay. Water depths shoal
rapidly near the shorelines to the northeast (Brown’s Point) and to the southwest (City of
Tacoma shoreline).

Circulation in Commencement Bay is driven primarily by tides and is atered by local winds
and flows from the Puyallup River. An eddy-like circulation pattern prevails within the bay
based on oceanographic investigations in the early 1980s (USACE et al. 1988a). Thebay is
subject to deep tidal currents from the northeast-southwest through the main Puget Sound
basin (East Passage) and currents from the northwest-southeast through Dal co Passage
(Michalsen 2008) (Figure 1). The Puyallup River produces a shallow northwesterly surface
layer (lower salinity water occupying the upper 6 feet of the water column) that flows out of
the bay. During flood tides, denser, more saline and colder water moves into the bay along
the bottom. Stratification is generally greater during flood tides than ebb tides (University of
Washington 2003). Residence time for water in the bay is on the order of afew days
(Crecelius et al. 1985)

The Puyallup River contributes a substantial sediment load to Commencement Bay.
Suspended particulate matter from the river is generally in the surface layer, while suspended
particulate matter in bottom water is governed by tidal currents.

Placement of dredged material at the current Commencement Bay DMMP disposal site since
1988 has resulted in the creation of a mound on the seafloor, as described in Section 1.2.3. In
2007, a bathymetric survey at the site measured a mound height of 121 feet with a 2,400-
foot-wide cone, and the mound was determined to be confined within the site perimeter
(Michalsen 2008) (Figures 7 and 10). The DMMP agencies have closely monitored the
mound height and, in 2007, provisionally adjusted the disposal site coordinates to reduce the
growth rate of the disposal mound (Wasson et a. 2007). Numerical modeling to project
future mound height (USACE STFATE and MDFATE Analyses) has indicated that moving
the site disposal coordinates within the Target Zone would reduce mound height growth
(Nelson 2006; Michalsen 2008).

During five of the eight environmental site monitoring surveys at the Commencement Bay
DMMP site, a small depth of dredged material footprint (generally 3 to 5 cm in thickness) as
measured as extending beyond the site perimeter. Asdiscussed in Section 1.2.2, STFATE
analysis suggested that offsite deposition of the finest portion of dredged material (clay, silt,
and fine sand) was related to natural factors in Commencement Bay circulation (influence of
surface currents), combined with normal disposal operations (Nelson 2003, 2006; Michalsen
2008). Intensive physical, chemical, and biological monitoring of the disposal site between
1988 and 2007 found that the dredged material disposal has had minimal impact on the
physical and biological resourcesin Commencement Bay (Appendix A; Sections 3.1 and 3.7).
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The DMMP agencies initiated a study to investigate circulation within Commencement Bay
and assess the influence of the disposal mound on tidal current patterns. The evaluation
included an assessment of the potential for sediment transport at the site for both current and
future conditions. A numerical circulation model (CMS-M2D; Militello et al. 2004) was used
to ssimulate tidal currents within Puget Sound and specifically Commencement Bay (Figure
11). Thisanalysis focused on numerical modeling of the current patterns in Commencement
Bay using topographic and bathymetric data obtained from the University of Washington
Puget Sound Digital Elevation Model (Finlayson 2005) and the NOAA Nationa Geophysical
Data Center Coastal Relief Model (Divins and Metzger 2008).

Model resultsindicated that the strongest currents around the disposal site occur near the end
of the flood tidal cycle (Figures 11 and 12). The direction of the flood current is directed to
the southwest, while the direction of the ebb tide is to the northeast, which closely matches
the Puget Sound basin geometry north of Commencement Bay (Figure 13). Flood currents
initially enter the bay along the western shore and exit the bay along the eastern shoreline
along Browns Point (Figure 12). The model simulations indicate the formation of an eddy or
gyre near the mouth of the bay during the flood tidal cycle.

The presence of the DMMP disposal mound may have some influence on the gyre feature
within Commencement Bay, but local changesin current magnitude are not evident around
the disposal sitein its present state. Tidal current magnitudes for nine observation cells
around the disposal site under current bathymetric conditions are shown in Figures 11 and
14. The model predicted a peak velocity of 1.1 feet/second (0.35 meter/second) at the
northern most observation cell (Michalsen 2008). Under extreme tidal conditions, this peak
velocity has the potential to mobilize material with a grain size less than 0.052 mm (silt and
clay particles) for short periods of time. However, physical monitoring (bathymetric surveys
and Sediment Vertical Profiling System [SVPS] surveys) have confirmed that the overall
footprint of the disposal mound is confined within the perimeter of the disposal site.
Therefore, peak velocities during extreme tidal conditions do not appear to be a significant
mechanism for offsite transport of sediments at the disposal site.

Furthermore, the modeling suggests that the transport of fine sediments outside the site
perimeter is aresult of surface currents influencing the sediment descent cloud during the
disposal process causing materials with lower settling velocities to drift slightly away from
the target zone. An examination of recent disposal dataindicates that 80 percent of disposal
vessel headings were directed to the northwest (traveling from the southeast) during disposal.
Thisbiasin vessel course may be a contributing factor to the skewed disposal footprints
observed to the northwest during past monitoring surveys.
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Figure 11. Modeled Domain and M2D Model Observation Cells around the Commencement Bay DMMP Site
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Figure 12. Simulated Flood Tide on 1 June 2008, 1300 PST (near end of flood) under Present Conditions
(2007 Bathymetry) showing a Gyre Southwest of DMMP Site
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Figure 13. Simulated Ebb Tide on 2 June 2008, 0800 PST under Present Disposal Site Conditions
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Source: Michalsen 2008

Figure 14. Modeled Depth Averaged Current Magnitude at Observation Cells around the Commencement Bay DMMP Site under
Present Conditions (2007 Bathymetry)
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3.2  Water Quality

WAC 173-201A establishes water quality standards for surface waters of Washington,
consistent with public health and public enjoyment of the waters and the propagation and
protection of fish, shellfish, and wildlife, pursuant to the provisions of Chapter 90.48 of the
RCW. Designated uses include aquatic life, shellfish harvesting, recreation, and
miscellaneous. Specific criteriafor each designated use in marine surface waters are
summarized in Table 6. Ecology has designated the area of Commencement Bay in which
the disposal siteislocated as an Excellent Quality water body. This designation meets
Ecology’ s goal to provide high quality water sufficient to support salmonid and other fish
migration, rearing, and spawning; clam, oyster, and mussel rearing and spawning; and
crustaceans and other shellfish (crabs, shrimp, crayfish, scallops, etc.) rearing and spawning.

There has been no water quality monitoring focused on the Commencement Bay DMMP site.
The closest arearegularly monitored by Ecology is Commencement Bay Station CMBO003,
located approximately 600 meters east-southeast of the disposal site. Of the 39 Washington
State marine sites regularly monitored by Ecology, Station CMBO0O03 is one of eight that is
considered of high concern because waters in the bay exceed standards for more than one
parameter (PSAT 2007a). The most recent Water Quality Assessment lists 76 water bodies
in Puget Sound with fecal coliform problems, including Commencement Bay (PSAT 2007b).
Low dissolved oxygen (DO) levels (<5 milligrams per liter [mg/L]) were recorded in
Commencement Bay between 2000 and 2007. M easurements below 5.0 mg/L were
generally made at depths greater than 40 meters (Ecology 2008). Persistent stratification,
such as occurs in Commencement Bay, in conjunction with nutrient loading can cause low
DO concentrations (Newton et al. 2002). Commencement Bay waters southwest of Browns
Point are listed as impaired (Category 5) for DO and fecal coliformsin the most recent water
quality assessment (303(d) list) for Washington State (Ecology 2005). Possible sources of
fecal coliforms to Commencement Bay include the Puyallup River (Newton et a. 2002).
Outmoded waste treatment plants are implicated as a cause of high fecal coliform bacteriain
tributary streams to the Puyallup River (Citizens for a Healthy Bay 2004). Asdiscussed in
Section 4.1.2, it isunlikely that dredged material disposal contributes to the long-term water
quality issues.

Other water quality parameters of concern in Commencement Bay over the 2000-07 period
were dissolved inorganic nitrogen (DIN) and ammonium. High ammonium concentrations
indicate the presence of a nutrient source. Commencement Bay waters were intermittently
highly stratified. Low DO levels, coupled with high DIN and stratification indicate a
moderate potential for eutrophication in Commencement Bay (PSAT 2007b).
Commencement Bay waters did not exceed the Washington State standard for temperature.
Between 2000 and 2007, pH criteria were not met on only three occasions, measuring as low
as 6.5 in December 2003 and as high as 8.7 in June 2003 (Ecology 2008). Measurements for
water clarity in the Ecology marine dataset are not measured in Nephelometric Turbidity
Units (NTUSs) but in percent transmission and so are not directly comparable to the applicable
criteria

Final 34 Reauthorization of DMMP Disposal Site
Commencement Bay SEIS



Table 6. Ecology Marine Surface Waters Designated Uses and Water Quality Criteria

Designated Use Water Quality Criteria

Aquatic Life Temperature! Dissolved Oxygen? Turbidity3 pH
Extraordinary Quality 13°C (55°F) 7.0 mg/L +5 NTU or +10%:* 7.0-8.56
Excellent Quality 16°C (61°F) 6.0 mg/L +5 NTU or +10%* 7.0-8.57
Good Quality 19°C (66°F) 5.0 mg/L +10 NTU or +20%° 7.0-857
Fair Quality 22°C (72°F) 4.0 mg/L +10 NTU or +20%° 6.5-9.07
Shellfish Harvesting Geometric mean not to exceed 14 MPN/100 mL fecal coliforms®
Recreation
Primary Contact Geometric mean not to exceed 14 MPN/100 mL fecal coliforms8
Secondary Contact Geometric mean not to exceed 70 MPN/100 mL enterococci®

1. One-day maximum (°C). Temperature measurements should be taken to represent the dominant aquatic
habitat of the monitoring site. Measurements should not be taken at the water’s edge, the surface, or
shallow stagnant backwater areas.

2. One-day minimum (mg/L). When DO is lower than the criteria or within 0.2 mg/L, then human actions
considered cumulatively may not cause the DO to decrease more than 0.2 mg/L. DO measurements should
be taken to represent the dominant aquatic habitat of the monitoring site. Measurements should not be
taken at the water’s edge, the surface, or shallow stagnant backwater areas.

3. Measured in NTU; point of compliance for non-flowing marine waters; turbidity not to exceed criteria at a
radius of 150 feet from activity causing the exceedance.

4. 5 NTU over background when the background is 50 NTU or less; or 10 percent increase in turbidity when
background turbidity is more than 50 NTU.

5. 10 NTU over background when the background is 50 NTU or less; or 20 percent increase in turbidity when
the background turbidity is more than 50 NTU.

6. Human-caused variation within range must be <0.2 unit.
7. Human-caused variation within range must be <0.5 unit.

8. No more than 10 percent of all samples used to calculate geometric mean may exceed 43 most probable
number (MPN)/100 mL; when averaging data, it is preferable to average by season and include five or more
data collection events per period.

9. No more than 10 percent of all samples used to calculate geometric mean may exceed 208 MPN/100 mL;
when averaging data, it is preferable to average by season and include five or more data collection events
per period.

Source: WAC 173-201A as amended in November 2006.

In 1983, seven of Commencement Bay’ s nine waterways were listed as Superfund sites. The
USEPA and Ecology initiated source identification and cleanup effortsin 1989. Nearly 500
point and non-point sources of contamination were identified (USEPA 2007). Ecology
concluded in 2003 that enough source control had been completed in order to begin removing
contaminated sediments with low risk for recontamination (USEPA 2007).

Cleanups have resulted in substantial water quality improvementsin Blair and Hylebos
Waterways (both contributors of metals to Commencement Bay) where arsenic and zinc
concentrations measured in an Ecology study conducted in the late 1990s were an order of
magnitude lower than in the 1980s (Ecology 1999). In the 1990s, metals concentrations
measured in surface and deep water samples collected in Commencement Bay in the late
1990s were well within the Washington State acute criteriafor protection of aquatic life, and
few metals approached the four-day average chronic criteriafor the protection of aquatic life
(Ecology 1999). The maximum concentrations measured for dissolved cadmium, lead,
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chromium, and nickel were between 10 and 150 times lower than the chronic criteria.
Copper, mercury, zinc, and arsenic were 10 times less than chronic levels.

Approximately 25,000 storm drains in Tacoma flow directly into either Commencement Bay
or nearby Puget Sound waters without passing through sewage treatment plants. Stormwater
contributes about 7 percent of the total flow from all point and non-point sources but about
60 percent of the total lead, 30 percent of total zinc, and nearly al of the fecal coliform
bacteria (Citizens for a Healthy Bay 2004).

3.3 Sediment Quality

Commencement Bay has been characterized as an “urban bay” contaminated with avariety
of metals and organic chemicals known to have anthropogenic sources. Elevated levels of
polycyclic aromatic hydrocarbons (PAHS), several trace metas, phenols, polychlorinated
biphenyls (PCBs), phthalates, hexachlorobenzene, and phenol were found in the
Commencement Bay industrial waterways (Long et a. 2003). A joint Ecology/National
Oceanic and Atmospheric Administration (NOAA) study, conducted to determine the spatial
extent of chemical contamination throughout Puget Sound, found that although samples
collected from the industrial waterways were contaminated, those from the deep central and
outer reaches of the bay were not (Long et a. 2003).

Within the Commencement Bay disposal site area, located at the mouth of the bay, a number
of surveys have been conducted to evaluate the sediment quality at the site. Theseinclude a
baseline survey conducted in 1988 to document existing conditions at the site and
surrounding regions prior to dredged material disposal, and post-disposal full monitoring
surveys (1995, 2001, 2003, and 2007), partial monitoring surveys (1996 and 2004), and
physical monitoring surveys (1998 and 2005). With the exception of the physical monitoring
surveys, sediments were collected and analyzed for sediment conventional parameters and
contaminants of concern as specified by the PSDDA/DMMP program. Additional
contaminants of concern, including bioaccumulative contaminants of concern (BCOCs) and
dioxins, were added in some of the later surveys as the management program devel oped.
Toxicity testing was a so conducted to assess the sediment quality of the site. For the
physical monitoring surveys, sediment vertical profile imaging gave an indication of the type
of sediment present (e.g., ambient, dredged material, grain size characteristics).

For the baseline and monitoring surveys, specific sampling locations were set up in order to
monitor the conditions at the disposal site and the surrounding regions. These were to
determine if the dredged material remained on site, if biological effects conditions at the site
(as defined by the DMMP) were exceeded, or if unacceptable adverse effects on biological
resources off site occurred due to dredged material disposal. These sampling locations
include onsite (disposal zone and disposal site), perimeter, transect, and benchmark stations
(Figure 10). Benchmark stations were included to assess area-wide changes as opposed to
those due to dredged material disposal. This monitoring framework involved sediment
chemical and conventional analyses at onsite and perimeter stations, as well as benchmark
stations if warranted. Toxicity tests were conducted on samples collected on site and, if
necessary, samples collected at benchmark stations. Sediment grain size analyses and
analysis of total organic carbon (TOC) were also conducted at the transect stations.
Sediment vertical profile imaging occurred throughout the area including onsite, offsite, and
benchmark locations. The post-disposal monitoring and disposal site use history is
summarized in Section 1.2, and a compl ete description of these surveys can be found in
Appendix A. Theresults of the monitoring surveys are summarized below.
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3.3.1 Sediment Conventional Parameters

Baseline surveys, conducted prior to the disposal of dredged material at the current
Commencement Bay disposal site, showed that the median sediment grain size was a coarse
to fine silt, with the highest levels of clay (15 percent) at the center of the site. Thiswas
consistent with a depositional, low-energy current regime. The mgority of the other onsite
stations sampled showed a high percentage (54 to 92 percent) of fines (silts and clays).
However, perimeter stations CBPO1 (32 percent) and CBP12 (18 percent) had alower
percent fine fraction and SV PS imaging showed a sand-over-mud stratigraphy due to the
presence of historical dredged material. Sand was also present at CBP11 and one site station
CBS08. The locations of these stations in the southeastern section of the designated disposal
site were consistent with the location of the former disposal site used prior to the DMMP-
WDNR disposal site designation. Other baseline conventional parameters were generally
similar across the site (SAIC 2008).

In general, the sediment conventional parameters (grain size, total organic carbon, total
solids, total volatile solids, ammonia, and total sulfides) measured at site, perimeter, transect,
and benchmark stations were comparable throughout the post-disposal monitoring surveys
conducted from 1995 to 2007 (Table 7). One exception was total sulfides, which were higher
at al locations during 2003 than previous surveys. Sulfide levels were lower during
subsequent surveys, with the exception of high concentrations of total sulfides measured at
benchmark stations during Phase |1 of the 2005 monitoring and the 2007 survey (maximum
levels of 463 mg/kg and 139 mg/kg, respectively).

Grain size varied at times depending on the dredged material deposited at the site. The SVPS
post-disposal surveys conducted from 1995 to 2007 showed the dredged material deposits
consisted of very fine “blackish” sands, to reduced fine sandy silts. The disposal site zone
station tended to be coarser than other areas, ranging from 5 to 22 percent fines, and
exhibited rocks and cobbles with grayish fine sand during the 2004 and 2005 surveys. Other
onsite sediments reflected the presence of dredged material, consisting of tan and gray silty
fine sand (35 to 65 percent fines). Perimeter and transect stations sediments were finer with
up to 92 and 80 percent fines, respectively. Dredged material that extended beyond the site
boundaries was a thin layer of silty fine sand (SAIC 2008).

Overall, with the exception of grain size and sulfides concentrations, sediment conventional
parameters measured at the disposal site and surrounding areas have been fairly consistent
over time. Although grain size has varied within the disposal site and at perimeter stations
over time, the infaunal community appears to recover from the changes (Section 3.5). In
addition to dredged material disposed of at the site, other sources of sedimentsin
Commencement Bay, which may contribute to variations in grain size and sediment
conventionals, include the deposition of sediments carried out to Commencement Bay by the
Puyallup River, aswell as surface runoff and outfalls. The higher levels of sulfides observed
primarily occurred at the benchmark stations, which isindicative of area-wide changes as
opposed to effects of dredged material disposal.
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Table 7. Post-disposal Summary Averages of Conventional Parameters at Onsite, Perimeter, and
Benchmark Stations20

Conventionals Perimeter Benchmark

Total Organic Carbon (% DW)

Mean 0.7 15 1.8
Range 0.17t015 091t04.6 1331023
n 14 80 15
Total Sulfides (mg/kg DW)

Mean* 31 15.6 34.0
Range 0.31Uto 20 0.2Uto 180 1.0 U to 463
n 14 80 60
Ammonia (mg-N/kg DW)

Mean 55 9.2 12.4
Range 261011 3.81033 4.61034.3
n 14 80 60
Total Volatile Solids (% DW)

Mean 2.3 48 5.7
Range 0.89t04.4 29106.9 3.8108.24
n 14 80 12
Total Solids (% DW)

Mean 65.3 454 38.2
Range 47.6t0 80 37.81056.4 11.5t0 58.6
n 14 96 72
Fines (%)

Mean 34.0 71.6 81.3
Range 5.04 to 64.49 50 to 97 6610 89.9
n 14 80 6

Note: For total sulfides, the mean was calculated using half the detection limit when sulfides were
undetected in a given sample.

DW dry weight
3.3.2 Sediment Chemistry

Onsite and perimeter monitoring stations were sampled and analyzed for the DMMP list of
chemicals of concern throughout the baseline and monitoring surveys (Figure 14). The
current list of chemicals of concern and corresponding screening levels (SL),
bioaccumulation trigger levels (BT), and maximum levels (ML) are provided in Table 8.
Since 1995, sediment chemistry results were also compared to Washington State’ s Sediment
Management Standards (SM S)-Sediment Quality Standards (SQS). A time-trend analysis of
sediment chemistry results at the perimeter was also added to determine if changesin
chemical concentrations due to dredged material disposal occurred over time.

20 pg depicted in Figure 13, Onsite Stations are located within the site boundary; Perimeter stations are located 0.125 nautical miles outside the site

boundary; Benchmarrk stations are located in the vicinity of the disposal site, but beyond the region affected by disposal activity (see Appendix A, Table 1-

3 for more detailed explanation of monitoring station types)
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Table 8. DMMP and SMS Conventional Parameters and Chemicals of Concern

Parameter MePtrr?gdl Analysis* Se;'[;";m s0S
Conventionals
Total Solids (%) PSEP 0.1
Total Volatile Solids (%) PSEP 0.1
Total Organic Carbon (%) PSEP 0.1
Total Sulfides (mg/kg) PSEP 1
Ammonia (mg/kg) Plumb 1981 1
Grain Size PSEP
Metals (parts per million [ppm])
Antimony 30508 6020 25 150 200
Arsenic 3050B 6020 2.5 57 507.1 700 57 93
Cadmium 3050B 6020 0.3 51 11.3 14 5.1 6.7
Chromium 3050B 6020 0.5 267 260 270
Copper 3050B 6020 15.0 390 1027 | 1300 390 390
Lead 3050B 6020 0.5 450 975 1200 450 530
Mercury 7471A T471A 0.02 041 15 2.3 041 0.59
Nickel 3050B 6020 2.5 140 370 370
Selenium 7740 7740 0.2 3
Silver 3050B 6020 0.2 6.1 6.1 8.4 6.1 6.1
Zinc 3050B 6020 15.0 410 2783 | 3800 410 960
Butyltins
Porewater Butyltins (ug/L) Michelsen Michelsen
et al. 1996 et al. 1996 0.025-0.050 | 0.15 0.15
Hoffman Hoffman
1998 1998

Organics (parts per billion [ppb] DW) SMS**
Low Molecular Polycyclic Aromatic Hydrocarbons (LPAH): ppb DW ppm Carbon
Naphthalene 3550B 8270C 20 2100 2400 99 170
Acenaphthylene 35508 8270C 20 560 1300 66 66
Acenaphthene 35508 8270C 20 500 2000 16 57
Fluorene 3550B 8270C 20 540 3600 23 79
Phenanthrene 3550B 8270C 20 1500 21000 | 100 430
Anthracene 3550B 8270C 20 960 13000 | 220 1200
2-Methylnaphthalene 3550B 8270C 20 670 1900 38 64

Total LPAH* 5200 29000 | 370 780
High Molecular Polycyclic Aromatic Hydrocarbons (HPAH): ppb DW ppm Carbon
Fluoranthene 3550B 8270C 20 1700 | 4600 | 30000 | 160 1200
Pyrene 3550B 8270C 20 2600 | 11980 | 16000 | 1000 1400
Benzo(a)anthracene 3550B 8270C 20 1300 5100 110 270
Chrysene 35508 8270C 20 1400 21000 | 110 460
Benzofluoranthenes (b + k) 3550B 8270C 20 3200 9900 230 450
Benzo(a)pyrene 3550B 8270C 20 1600 3600 99 210
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Sediment

Parameter MePtrr?gdl Analysis® D
Indeno(1,2,3-c,d)pyrene 3550B 8270C 20 600 - 4400 34 88
Dibenzo(a,h)anthracene 3550B 8270C 20 230 - 1900 12 33
Benzo(g,h,i)perylene 3550B 8270C 20 670 - 3200 31 78
Total HPAH 12000 - 69000 | 960 5300
Chlorinated Hydrocarbons: ppb DW ppm Carbon
1,3-Dichlorobenzene 50308 8260B 3.2 170
1,4-Dichlorobenzene 5030B 8260B 32 110 120 31 9
1,2-Dichlorobenzene 5030B 8260B 32 35 110 2.3 2.3
1,2,4-Trichlorobenzene 3550B 8270C 6 31 - 64 0.81 1.8
Hexachlorobenzene 3550B 8270C 12 22 168 230 0.38 2.3
Phthalates: ppb DW ppm Carbon
Dimethyl phthalate 3550B 8270C 20 71 1400 53 53
Diethyl phthalate 3550B 8270C 20 200 1200 61 110
Di-n-butyl phthalate 3550B 8270C 20 1400 - 5100 220 1700
Butyl benzyl phthalate 3550B 8270C 20 63 970 49 64
Bis(2-ethylhexyl)phthalate 3550B 8270C 20 1300 - 8300 47 78
Di-n-octyl phthalate 3550B 8270C 20 6200 6200 58 4500
Phenols: ppb DW ppb DW
Phenol 3550B 8270C 20 420 1200 420 1200
2 Methylphenol 3550B 8270C 6 63 77 63 63
4 Methylphenol 3550B 8270C 20 670 3600 670 670
2,4-Dimethylphenol 35508 8270C 6 29 210 29 29
Pentachlorophenol 35508 8270C 61 400 504 690 360 690
Miscellaneous Extractables: ppb DW ppb DW
Benzyl alcohol 35508 8270C 6 57 870 57 73
Benzoic acid 35508 8270C 100 650 760 650 650
Miscellaneous Extractables: ppb DW ppm Carbon
Dibenzofuran 3550B 8270C 20 540 1700 15 58
Hexachloroethane 3550B 8270C 20 1400 - 14000
Hexachlorobutadiene 3550B 8270C 20 29 270 39 6.2
N-Nitrosodiphenylamine 35508 8270C 12 28 - 130 11 11
Volatile Organics: ppb DW
Trichloroethene 5030B 82608 32 160 - 1600
Tetrachloroethane 50308 8260B 3.2 57 - 210
Ethylbenzene 50308 82608 32 10 - 50
Total Xylene 50308 82608 32 40 - 160
(sum of 0-, m-, p-)
Pesticides: ppb DW ppm Carbon
Total DDT - - - 6.9 50 69 - -
P,p'-DDE 3550B 8081A 2.3 - - -
P,p'-DDD 3550B 8081A 33 - -
P,p-DDT 3550B 8081A 6.7 - - -
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Prep Sediment

Parameter Method® Analysis® — DL

Aldrin 35508 8081A 1.7 10
Chlordane 3550B 8081A 17 10 37
Dieldrin 35508 8081A 2.3 10
Heptachlor 35508 8081A 1.7 10
Lindane 35508 8081A 17 10
Total PCBs 35508 8082 67 130 38 | 3100 12 65
Dioxins/Furans

Total Polychlorinated

Dibenzo-p-Dioxins/Furans 1613B

*  Total LPAH does not include 2-Methylnaphthalene.

**  Total PCBs BT value is ppm carbon-normalized. In addition, Sediment Management Standards (SMS)
organics values are ppm carbon-normalized except for phenols, benzyl alcohol, and benzoic acid (ppb dry
weight).

1. Sample preparation and analytical methods (3000, 5000, 6000, 7000, 8000, and 9000 series) are from SW-
846, Test Methods for Evaluation Solid Waste Physical/Chemical Methods, USEPA 1986 and updates.
http://www.epa.gov/epaoswer/hazwaste/test/sw846.htm

2. Method detection limits (MDL), SLs (except tributyltin [TBT]), MLs, and BTs (except PCBs and TBT), SQS,
and cleanup screening levels (CSL) are on a dry weight basis.

3. Recommended Protocols for Conventional Sediment Variables in Puget Sound, Puget Sound Estuary
Program (PSEP), March 1986 with minor corrections April 2003.

4. Recommended Guidelines for Measuring Organic Compounds in Puget Sound Water, Sediment, and Tissue
Samples — Appendix D, Puget Sound Estuary Program, 1997b.

5. Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Russell H. Plumb, Jr.,
USEPA/ USACE, May, 1981.

6. Analysis of dioxins/furans is necessary for establishing baseline conditions at each non-dispersive site and
may be required as part of regular monitoring at the discretion of the DMMP.

Source: DMMP 2008

During the 1988 baseline surveys, sediment concentrations of several DMMP metals and
organic chemicals of concern exceeded the existing 1988 guidelines (refer to Appendix A).
However, with the exception of hexachlorobutadiene, the 1988 sediment chemical
concentrations compared to current guidelines do not exceed the DMMP guidelines.
Hexachlorobutadiene was detected at 44 pg/kg, which is above the current DMMP SL
guideline of 29 ug/kg. TBT was detected at a concentration of 42 pg/kg at station CBP11,
which was 10 times higher than all other Commencement Bay stations sampled (mean of 2.4
+ 0.8 png/kg).

In general, the stations with chemical concentrations that exceeded the 1988 screening levels
were located in the central and southern half of the Commencement Bay site. Asphalt
particles and an oily sheen were observed in grab samples collected in this region (CBPO1,
CBP02, CBP11), which is consistent with the presence of PAH contamination (PTI 1988).
These observations may have been related to the existence of aformer disposal site that was
used prior to the designation of the current disposal site. Thisformer site was located at the
southeast corner of the perimeter line of the current site (Brenner et al. 2003; PSDDA 1988).

Over the duration of the DMMP monitoring program (1988 to 2007), atotal of six post-
disposal monitoring surveys have been conducted to assess onsite chemistry. In each
monitoring year, the onsite chemistry did not exceed the DMMP SL guidelines or the
Washington State’s SMS- SQS criteria (WAC 173-204). Metals (Table 9) and organic
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compounds measured at the onsite stations were well below the DMMP SL). In 2007, 1,2,4-
trichlorobenzene was undetected at onsite station CBZ01, but the carbon normalized
detection limit (1.0 U mg/kg TOC) dlightly exceeded the SQS of 0.83 mg/kg TOC.

Table 9. Metals Concentrations at Onsite Stations in Commencement Bay

Monitoring DMMP  DMMP | Baseline

Post-disposal Monitoring Summary

Year SL ML 1988
Metals in mg/kg DW Mean Range Number
Onsite Stations
Antimony 150 200 0.55 0.55 0.02U-18 n=14
Arsenic 57 700 114 4.64 1.24-10.0 n=14
Cadmium 5.1 14 0.18 0.12 0.026 - 0.229 n=14
Chromium - - - 15.62 5.57-24.9 n=7
Copper 390 1300 45 21.81 8.8-37 n=14
Lead 450 1200 29.7 18.34 1.43-53 n=14
Mercury 0.41 2.3 0.16 0.04 0.06U-0.1 n=14
Nickel 140 370 29 17.74 5.15-33.6 n=14
Selenium - - - 0.13 01U-03 n=7
Silver 6.1 84 0.36 0.19 0.02 - 0.66 n=14
Zinc 410 3800 72.3 4411 12-84.6 n=14

A total of eight monitoring surveys have included perimeter chemistry monitoring. With the
exception of monitoring years 2003 and 2004, perimeter chemistry did not exceed the
Washington State SQS. In 2003, perimeter station chemistry exceeded the SQS for
butylbenzylphthalate, bis(2-ethylhexyl)phthalate, and phenol. However, it was determined
that the phthalate compounds detections were most likely an artifact of the laboratory
analyses. Phenol results (440 BE to 480 BE) dlightly exceeded the SQS criteriaand DMMP
SL (both SQS and DMMP SL = 420 ug/kg) in two replicate samples at station CBPO1 and
one replicate at CBP03. However, the phenol results were also qualified due to low-level
method blank contamination.

In 2004, all chemical concentrations at perimeter stations were below the SQS with the
exception of hexachlorobenzene. This compound was undetected, but the reported detection
limit exceeded the SQS criterion at CBP11 due to low TOC concentrations. The detection
l[imit was well below the DMMP SL.

In general, perimeter sediment chemistry monitoring has shown that detected chemical
concentration in offsite areas has not exceeded the Washington State SQS with the exception
of phenol during 2003. The source of the phenol measured during the 2003 survey is
unknown. Several natural pathways (e.g., conifer needles, wood particles, natural
degradation of various organic materials) may exist for phenol to accumulate in sediments
(SAIC 2005a). The statistical time trend analysis has shown that the majority of the
chemical compounds measured at perimeter stations have exhibited a decreasing trend
since the 1988 baseline survey.
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3.3.3 Sediment Toxicity

Toxicity testing conducted at the Commencement Bay disposal site during the 1988
predisposal baseline and monitoring surveys found toxicity in the amphipod bioassay test at
the onsite center and at one benchmark station®, but no toxicity in the other bioassays
(Sediment Larval bioassay, saline Microtox bioassay??). The amphipod species used during
the initial baseline (Rhepoxinius abronius) has been shown to be sensitive to high silt-clay
fractions, and the high clay-silt contents of sediments at these two stations (>60 percent) may
have contributed to the toxicity observed. The DMMP subsequently substituted alternative
amphipod species (Eohaustorius estuarius or Ampelisca abdita), which are less sensitive to
silt-clay fractions for DMMP testing in the Monitoring Program (Kendall 1993). Toxicity
has not been observed in bioassay tests conducted on sediments collected from the disposal
site since the 1988 survey using the DMMP Site Condition |1 interpretation guidelines
(Appendix A for details).

Onsite sediment toxicity test results have met DMMP Site Condition |1 biological response
guidelines for all post-disposal monitoring surveys (e.g., 1995, 1996, 2001, 2003, 2004,
2007) conducted at Commencement Bay. Therefore, toxicity due to dredged material
disposal at the site has not occurred. See the Technical Appendix attached to this SEIS
(Appendix A) for a complete summary of information on each monitoring event.

3.3.4 Dioxins/Furans in Sediment and Tissues

The DMMP s currently reviewing the regulatory framework for managing dioxin/furan
contamination in dredged material sediments. In order to gather further information on
current levels of dioxins and furans at the Puget Sound disposal sites, the 2007 monitoring
survey included high resolution dioxin/furan analysis of surface sediments (0-10 cm) and
tissues from onsite, perimeter, transect, and benchmark stations. Tissues sampled included
polychaete worms (Glyceridae, Maldanidae, and Travisia), the clam Compsomyax
subdiaphana, and the demersal fish English sole (Parophrys vetulus).

The results of these analyses are summarized in Table 10. Dioxin/furan congeners are
normalized to the toxicity of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) using toxic
equivalent factors updated by the World Health Organization in 2005 and published in 2006
(Van den Berg et a. 2006). Thetoxic equivaent quotient (TEQ) is equivalent to the sum of
the concentrations of individual congeners multiplied by the toxic equivalent factor (potency
relativeto 2,3,7,8-TCDD). The DMMP s currently undergoing an involved stakeholder
process to develop a dioxin/furan regulatory framework for evaluating dredging projects with
dioxin/furan concerns that provides appropriate levels of protection to aguatic resources and
human health.

The highest levels of dioxins and furans in the sediments observed at the Commencement Bay
disposal site appeared to be in the site center (CBZ01). However, sediment TEQ levels at the
other two onsite locations (CBS01 and CBS08) were comparable to those at the perimeter,
transect, and benchmark stations. All sediment values were within the then-current

21 This amphipod toxicity was found in comparison to the Port Susan reference sample. Toxicity was not found in comparison to the Carr Inlet reference
sample, which is considered the more appropriate reference (Appendix A). Nevertheless, this was an issue of concern. In addition to changing the test
species for this test, the reference sample has been collected from Carr Inlet since the baseline survey.

22 The Microtox bioassay using the saline extraction method was initially included among the DMMP suite of hioassay tests and used during the baseline
surveys, but it is no longer used to evaluate the toxicity of sediments for the monitoring program and was not used for the monitoring surveys conducted
from 1995 to 2007. Note that the Neanthes 20-day growth bioassay was implemented in the DMMP program in 1992 and added to post-disposal
monitoring toxicity test suite.
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management framework for dioxins; namely, no greater than 5 ng/kg 2,3,7,8-TCDD, and no
greater than asum of 15 ng/kg TEQ to 2,3,7,8-TCDD. Note that this management guidelineis
currently being reevaluated. Tissue results are discussed in Section 3.5, Benthic Community.

Table 10. Dioxin/Furan Concentrations' in Sediments and Tissue in the Vicinity of the Commencement
Bay Disposal Sites (after SAIC 2008b)

Dioxin/Furan Concentrations

o . .
(ppt DW TEQ) TOC/Lipid Concentrations (%)

Average (range), n = number of

Average (range), h = number of analyses
analyses
Sediment TOC
Onsite 53(1.1-14.3),n=3 0.46 (0.37-0.55),n = 3
Offsite 25(1.28-5.2),n= 0.99 (0.85-1.18),n=7
Benchmark 21(096-4.1),n=3 12(1.12-1.31),n=3
Tissue Lipids
Annelids
Glyceridae 0.38(0.26 -0.56),n=7 1.30(1.0-1.88),n=7
Maldanidae 0.35(0.23-0.43),n=4 1.08 (0.86 - 1.45),n=4
Travisia sp. 0.85 (0.66 - 1.07), n=4 0.46 (0.35-0.54),n =4
Bivalves
Compsomyax sp. 0.08 (0.06 - 0.09),n=2 0.23(0.2-0.25),n=2
Fish
(Evcr?(')'lzhb%‘(’j'ye)('aamphrys vetulus) 0.6 (0.49-0.92), n = 3 272(21-31),n=3

1. Undetected congeners summed in TEQ at half the detection limit

3.4 Plankton/Neuston

Plankton are single-celled algae and multi-cellular animals that reside in the water column
and form the foundation of the marine food web. Phytoplankton (planktonic algae) and
zooplankton (planktonic animals) are critical components of Puget Sound’ s food web, but
their abundance and distribution are not well known or characterized (PSAT 2007b).

Popul ations fluctuate both seasonally and annually and are affected by climate, rainfall, cloud
cover, wind, upwelling, tides, current, and nutrients (Newton and Mote 2005).
Geographically, locations are influenced by wind, tides, currents, and freshwater sources
(Boesch et al. 1997; PSAT 2007b). Many species of plankton exhibit diel vertical migration,
which is the marked upward migration of organisms to the surface at night and a downward
movement to deeper waters during the day.

The diverse community in Puget Sound includes phytoplankton diatoms and dinoflagellates,
as well as zooplankton including decapods; crustacean larvae; small crustaceans such as
calanoid copepods, hyperiid amphipods, and euphausiids (krill); and fish larvae and eggs
(called ichthyoplankton) (Schreiner 1977; Simenstad and Kinney 1978; Salo et al. 1980;
Ecology 1998; Llansd 1999). Phytoplankton and zooplankton populations are directly
correlated. For example, small crustaceans (zooplankton), predominantly copepods, may
increase in abundance during algal blooms as their food base increases (PSAT 2007b).

Phytoplankton and zooplankton communities are ubiquitous throughout Puget Sound.
However, very little plankton data are avail able that are specific to Commencement Bay.
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Therefore, plankton are discussed in the context of seasonal and geographic fluctuations and
relative abundance in Puget Sound in the following sections.

3.4.1 Neuston

Neuston include those species that inhabit the uppermost few millimeters of the surface
water. Phytoneuston in this layer are marked by higher abundances, lower diversity, greater
absol ute biomass, and more variable productivity than the plankton community below. The
zooneuston comprise arich layer and include bacteria, protozoa, metazoans, and fish eggs,
larvae, and fry. The surface microlayer is an important region for productivity and an
important interface for the exposure of marine organismsto physical and chemical
disturbances (Word et al. 1986).

3.4.2 Phytoplankton

Phytoplankton are microscopic algae that consume nutrients in the water column and contain
chlorophyll for use in photosynthesis, the process of drawing energy from sunlight. In Puget
Sound, phytoplankton are comprised mainly of diatoms (unicellular algae with silica shells)
and dinoflagellates (microscopic organisms with self-propulsion) (Strickland 1983).
Although diatoms are unicellular, some form chains or small colonies. Most dinoflagellates
are capable of photosynthesis but do not fall strictly within the plant or animal kingdoms
(Strickland 1983). Sampling conducted at a depth of 10 meters in Commencement Bay by
the University of Washington in May 2003 documented several types of diatoms (chains,
disks, spirals, and pennate) and three dinoflagellate genus (Noctiluca, Peridinum, and
Ceratium) (University of Washington 2003).

While phytoplankton are present throughout the year in Puget Sound, under ideal conditions
of increased nutrient and light availability, blooms (larger accumulations of phytoplankton)
can occur and may last from days to weeks. Blooms are typically caused by an increase of
nutrients, such as nitrogen-rich freshwater influx from streams or rivers during warm sunny
periods, or areas of poor water circulation. Diatoms dominate phytoplankton populationsin
fall and winter and during spring blooms. After spring blooms decrease, nutrients are
reduced and diatoms then reproduce more slowly in the following summer months (Snow et
al. 2005). Dinoflagellates compete with diatoms, thrive in warmer temperatures, and become
more abundant in late spring and summer when the diatoms decrease (Spitale et al. 2005;
PSAT 2007b).

Phytoplankton are sensitive to changes in temperature and cloud cover; increased rainfall,
water circulation, and exchange; increased turbidity; decreases in nutrients; and grazing by
zooplankton (Strickland 1983; PSAT 2007b). Phytoplankton have profound effects on DO
levels. Live phytoplankton expire oxygen and enrich DO levels (Newton and Mote 2005).
When blooms die off and decay, they contribute to low DO as bacteria consume oxygen to
break down the masses of organic material resulting from dead, sinking phytoplankton
(Newton and Mote 2005).

3.4.3 Zooplankton

The most abundant types of zooplankton in Puget Sound are crustaceans, including various
types of copepods, amphipods, ostracods, isopods, shrimp, cumaceans, and crustacean larvae
(Simenstad and Kinney 1978; Strickland 1983). Some of these organisms spend their entire
life as planktonic organisms (resident plankton). Organisms that spend only a portion of their
life cycle as plankton are classified as planktonic larvae (or meroplankton). In the Puget
Sound region, meroplankton typically include the eggs and larvae of fish (ichthyoplankton),
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crustaceans, molluscs, and annelids, with crustacean larvae being the most abundant type
(Strickland 1983; WDFW 2000a; Snow et a. 2005). Other zooplankton in Puget Sound
include coelenterata or cnideria (the small jellyfish medusae), ctenophore (the combjelly
Pleurobrachia), and planktonic mussels (Limacinaand Clione). Some marine species of
rotiferaalso occur in Puget Sound (Synchaeta sp, etc.) (Strickland 1983). Zooplankton do not
occur in blooms, but their populations increase with phytoplankton abundance (PSAT 2007b).

Zooplankton are dependent on the availability of phytoplankton as afood source, which
fluctuates seasonally, annually, and geographically (PSAT 2007b). Ichthyoplankton are
abundant during the winter and spring months (Strickland 1983). Copepods, small
crustaceans less than 0.25 inch in length, are consumed by fish, jellyfish, larval fish, and
filter-feeders, such as barnacles. Sampling conducted at a depth of 10 metersin
Commencement Bay by the University of Washington in May 2003 documented several
types of zooplankton including copepods, euphasiids, and naupli (the free swimming stage of
crustaceans such as crabs) (University of Washington 2003). Forage fishes (such as herring,
sand lance, and smelt), aswell as juvenile salmonids (including Chinook, chum, pink, and
coho salmon, steelhead, and cutthroat trout), depend upon zooplankton as a primary food
source, often forming dense schools at tidal fronts where plankton are concentrated
(Simenstad and Kinney 1978; Strickland 1983; PSAT 2007b).

3.5 Benthic Community

The benthic community assemblages occurring at the Commencement Bay disposal site
were evaluated during the baseline and monitoring surveys in order to evaluate potential
effects on benthic communities attributable to dredged material disposal occurring off site.
Similarly, tissues of the sea cucumber, Molpadia intermedia, were collected and analyzed to
determine if an increase in the chemical body burden of benthic species down current of the
disposal site occurred following dredged material disposal. In addition to assessing and
mapping the dredged material footprint, the sediment vertical profile imaging results
provide a qualitative assessment illustrating the type of benthic community present and the
observed habitat quality. The results of the SVPS monitoring, benthic community analyses,
and tissue chemistry analyses are discussed below.

3.5.1 Sediment Vertical Profiling System

SV PS photography was conducted during the 1988 baseline survey and each of the eight
subsequent monitoring surveys performed from 1995 to 2007. In addition, SVPS imaging
was utilized for a comprehensive study of floating stations conducted in 2001 to aid in
determining of the extent of dredged material that appeared outside the site boundary, and to
determine any potential impacts to the biological community associated with the dredged
material offsite. Biological parameters measured (Table 11) include the depth of the
apparent Redox Potential Discontinuity (RPD), infaunal successional stage, and Organism
Sediment Index (OSl), a numerical index to characterize habitat quality (Rhoads and
Germano 1982, 1986). The apparent RPD depth estimates the depth of oxygenation in the
upper sediment column and can be considered the biological mixing depth by infaunal
organisms. Following a disturbance of the seafloor, such as dredged material disposal,
benthic infaunal communities generally follow a three-stage succession (Pearson and
Rosenberg 1978; Rhoads and Germano 1986). These stages, shown in Figure 15, range from
opportunistic organisms consisting of small tubicolous, surface-dwelling polychaetes (Stage
1) to long-lived, infaunal deposit-feeding organisms that feed at depth (Stage 111). Stage 1l
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communities are considered transitional communities and typically consist of tube-dwelling
amphipods or shallow-dwelling bivalves.

Table 11. Calculation of the Organism-Sediment Index

Choose One Value:
Mean RPD Depth Classes Index Value
0,00 em 1]
>0-0.75cm 1
0.76 - 1.50 ¢m 2
1.51-2.25¢m 3
2.26 - 3.00 cm 4
3.01-3.75¢m 5
>3.75 ¢m 6
Choose One Value:
Successional Stage Index Value
Azoic -4
Stage | 1
Stage 1 - 11 2
Stage 11 3
Stage 11 - 111 4
Stage 111 ]
Stage 1 on 111 5
Stage 11 on 111 5
Choose One or Both if Appropriate:
Chemical Parameters Index Value
Methane Present -2
No/Low Dissolved Oxygen -4
Organism-Sediment Index = Range: - 10+ 11
Stage | h s
g I Stage 11 I Stage II1 I
| | |
o
4
S
Sediment =
2
Physical Disturbance Time Normal
>
Source: Pearson and Rosenberg 1978
Figure 15. Idealized Development of Infaunal Successional Stages
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The OSI values range from -10 to +11. The lowest value is given to bottoms, which have
low or no DO in the overlying bottom water, no apparent macrofaunal life, and methane gas
present in the sediment. The highest value is given to an aerobic bottom with a deep
apparent RPD, evidence of a mature macrofaunal assemblage, and no apparent sedimentary
methane. OSI values greater than +6 are generally considered indicative of undisturbed,
healthy benthic conditions.

1988 baseline SV PS images showed awell established benthic community and healthy
habitat conditions. The apparent RPD depth was relatively well devel oped throughout the
site, with amean of 4.33 cm for the entire site (Figure 16). Extensive burrows and feeding
voids visible in the images were indicative of large, head-down deposit feeding infauna
(Stage 111 taxa). A mean OSl| value of +10 throughout the site indicated a healthy habitat
(SAIC 1988, 2008).

A complete description of the post-disposal monitoring survey results and distribution of
successional stages, OSl values, and other parameters may be found in Appendix A. The
post-disposal monitoring surveys have generally shown that within the dredged material site
center, Stage | or Stage |1 taxa were present and OSI values tended to be less than +6 (Figure
16). Thisis consistent with predicted effects of recent physical disturbance/ displacement by
dredged material deposition. Stage 11 infauna, in conjunction with a Stage | assemblage,
were observed throughout the disposal site and surrounding offsite areas, although Stage 111
infaunatended to be absent around the disposal site center during the earlier surveys (1995,
1996, 1998). Stage | communities and lower OS| values were also observed in the sandy,
ambient sediments to the northwest of the disposal site during the 2003 monitoring survey.
Stage 111 organisms tend to prefer softer, muddier sediments (SAIC 2008).

Four of the SVPS surveys (1998, 2003, 2004, and 2005) showed the presence of thin bands
(<5 cm) of recent dredged material beyond the northwest perimeter of the disposal site, and
accumulations observed were greater than 5 cm only during the 2001 survey and floating
station study. A review of apparent RPD depths, infaunal successional stages, and OSI
values within the offsite dredged material lobes observed during the surveys, indicated that
the thin layer of dredged material accumulation did not adversely impact benthic habitat
quality (Table 12). The majority of the stations showed the presence of Stage I11 infauna,
particularly during the 2004 and 2005 surveys, although a higher proportion of Stage |
communities were present during the 2001 survey. However, the benthic infauna community
data from offsite and benchmark evaluations showed area-wide changes in the benthic
community structure during 2001, which probably accounted for the changes observed. In
addition, SVPS results from subsequent monitoring surveys (2003 to 2007) showed that any
impacts were relatively short-lived, because subsequent monitoring surveys showed the
benthic community structure had recovered (SAIC 2008).
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Figure 16. SVPS Biological Parameters in Offsite Areas
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During the most recent survey (2007), Stage 111 benthic communities were observed at every
SVPS station sampled, with the exception of four stations within the site boundary (CBCO5,
CBCO06, CBS01, and SBS06) and two stations to the north (CBFO3 and CBF26) where the
successional stage was indeterminate (Figure 17). OSl values also tended to be lower (less
than +6) where the Stage | or indeterminate benthic communities were present (Figure 18).
Other stations located within the disposal site showed the presence of Stage |11 infauna,
which indicate that thin layers of “suitable = clean” dredged material do not displace the
Stage 111 community inhabitants, and they are able to re-establish their burrows.

Overall, SVPS monitoring has found well-devel oped benthic communities and undisturbed
benthic habitat conditions during post-disposal monitoring surveys in surrounding offsite
areas. Parameters measured from SV PS images showed that long-term adverse impacts to
benthic habitat quality due to dredged material accumulation have not occurred in the offsite
areas. The benthic community appears to be resilient and adaptable to the incremental
disposal of thin layers of dredged material. Thisis supported by the wide distribution of
Stage 111 infaunal communities and high OSI values observed within the disposal site during
the post-disposal surveys, and in areas where the thin layer of dredged material were detected
to have occurred offsite (Figure 18).
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Table 12. Summary of SVPS Biological Parameters in Offsite Areas

Monitoring
Year

Highest Successional Stage

Present (% of Stations)

RPD Depth (cm)

Stage Il | Stage lll | Min | Max | Mean | Min | Max | Mean

1988 Baseline Survey 30 7 0 93 2.0 6.3 4.3 6 11 10

Offsite 19 6 47 53 2.6 54 41 7 11 95
1995 Dredged Material Lobe3 0

Offsite 24 22 0 78 2.0 9.7 3.6 5 11 8.9
1996 Dredged Material Lobe3 0

Offsite 38 16 0 84 0.9 34 2.1 4 10 7.7
1998 Dredged Material Lobe 4 0 0 100 12 2.8 1.8 7 8

Offsite 27 30 0 70 0.6 17 0.9 3 5.9
2001 Dredged Material Lobe 42 33 0 67 0 2 0.8 2 55

Offsite 30 30 10 60 1.8 4.6 3.2 4 11 8.4
2003 Dredged Material Lobe 3 0 0 100 18 4 2.7 8 11 9

Offsite 41 0 5 95 1.9 4.3 33 4.7 11 94
2004 Dredged Material Lobe 4 0 0 100 31 4.1 3.6 7.3 | 103 9.6

Offsite 15 0 0 100 1.7 4.3 31 45 1 107 8.7
2005 Dredged Material Lobe 14 0 0 100 2.7 3.8 33 7 10.3 9.3

Offsite 27 0 0 100 2.1 5.8 2.7 73 | 97 8.7
2007 Dredged Material Lobe 4 0 0 100 25 3.6 3.0 8.7 10 95

1. Offsite — offsite areas (beyond the site perimeter) where dredged material was not observed. Dredged Material Lobe — offsite areas where
dredged material was present.

2. OSl values greater than or equal to +6 are generally considered indicative of undisturbed benthic habitat quality.

3. Offsite dredged material not observed.
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After SAIC 2007

Figure 17. 2007 Infaunal Successional Stage Distribution
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After SAIC 2007
Figure 18. 2007 Organism Sediment Index (OSI) Distribution
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3.5.2  Benthic Infauna Analysis

The potential effects of dredged material on the benthic community structure down current of
the disposal site were addressed only during post-disposal full monitoring surveysin 1995,
2001, 2003, and 2007 (SAIC 1995; SEA 2001; SAIC 2003; SAIC 2007). Benthic infauna
samples were also collected at transect and benchmark stations prior to dredged material
disposal at the site (1988 baseline survey) to evaluate the existing conditions prior to site use.
Transect stations sampled were based on the direction of offsite dredged material deposition.
To maintain comparability between years, the DMMP agencies established in 1990 a
protocol to make comparisons more uniform between years and stations, which specified
processing sample through a 1.0 mm sieve, and only analyzing the top 10 cm of each box
core sample®. However, it should be noted that during the 1988 baseline survey, the entire
box core was collected and analyzed, and therefore subsequent post-disposal comparisons
with the 1988 baseline were problematic*. The abundance of dominant taxa (polychaetes,
molluscs, crustaceans, and miscellaneous taxa) measured at offsite transect stations were
compared to guideline values derived from baseline abundance values. Benchmark data
were evaluated if taxa abundances at the transect stations were less than half of the baseline
and statistically significant, in order to determine if the decreases were related to dredged
material disposal or due to temporal changes or regional factors.

During the 1988 baseline survey, samples were collected from transect stations and identified
and enumerated to major taxa groups only. Molluscs were the most abundant group during
this survey, followed by crustaceans and polychaetes. A similar distribution of major taxa
abundance was observed in the 1988 benchmark stations. The biological community present
was typical of many deepwater Puget Sound habitats.

Post-disposal monitoring of the benthic infaunain 1995, 2001, and 2007 showed a significant
decrease (>50 percent compared to baseline) in molluscan abundance at some of the offsite
transect locations sampled, and in arthropod abundance in 2007 (refer to Appendix A for
specific details). However, abundances of infaunal organisms were higher at the floating
stations sampled for the 2001 special study than at the transect stations. Based on the other
data collected (e.g., no dredged material present, perimeter chemistry was below biological
effects criteria, no appreciable bioaccumulation of chemicals of concern in sea cucumbers
collected from transect stations, and a similar decline in molluscan abundance at the
benchmark stations, it was determined that the decrease in mollusc abundance was not due to
dredged material disposal. The results suggested that the reductions observed at the transect
stations were probably due to regional changes in benthic community structure that were
unrelated to the dredged material disposal (SEA 2001; SAIC 1995; SAIC 2007).

During the 2003 survey, the abundance of major benthic taxa at all three transect stations
sampled increased relative to the 2001 survey. Nearly all major taxa group abundances were
greater in 2003 than the 1995 baseline data. The benthic communitiesin 2003 tended to be
dominated by molluscs, followed by crustaceans. This observation helps to demonstrate that
benthic community structure is variable and subject to change over time, as has been
documented in long-term benthic studies in Puget Sound (Nichols 2003; Partridge et al.
2005).

23 The >10 cm depth fraction of each box core is sieved through 1.0 mm sieve and archived pending analysis results of the overlying 10 cm deep sample.
24 The DMMP agencies concluded after the 1995 monitoring survey that the 1995 benthic data would be the new baseline for postdisposal evaluations
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Dominant species observed during the post-disposal monitoring surveys included the bivalve
Axinopsida serricata, the cumaceans Eudorellopsis integra and Eudorella nr. pacifica, and
the ostracod Euphilomedes producta (SAIC 2003). The bivalve Macoma carlottensis was
also among the most abundant species observed at the site in 2001 and 2003. The dominant
species observed during the previous surveys were among the top ten most abundant species
observed at the three transect stationsin 2007. However, there were significant decreasesin
the abundance of Axinopsida serricata, Eudorella pacifica, and Euphilomedes producta.
The polychaete Spiophanes berkeleyorum and amphipod Heterophoxus conlonae were
among the top five dominant species at the transect stations studied. The amphipod
Anchicolurus occidentalis, which was among the dominant species present in 1995, was
absent in samples collected in 2007.

The benthic infauna community at the offsite areas appears to have fluctuated greatly over
time. Based on comparisons to benchmark data, the variability within the community
structure observed during post-disposal monitoring surveys does not appear to be related to
dredged material disposal. Similar changes in benchmark taxa abundance suggested other
naturally-occurring factors may have contributed to the changes. Similar to the 2007 survey,
the 2001 benthic infauna analysis showed a decrease in benthic infauna abundance,
particularly mollusc abundance. The benchmark station evaluation suggested this was due to
area-wide changes in benthic conditions. In addition, a station added as a reference site for
the 2001 monitoring, located to the north of the dredged material footprint (Seahurst Station
CBDPO01), also exhibited changes in community structure, including a decrease in crustacean
abundance (SEA 2001). Furthermore, all major taxa groups had increased abundances
during the subsequent 2003 monitoring survey.

Other studies within Puget Sound have shown temporal variability in the benthic community
structure that appeared to be related to natural cycles. Reductions in mollusc and arthropod
abundance compared to baseline conditions were also observed during monitoring surveys of
the Port Gardner and Anderson/K etron disposal sites. These appeared to be related to basin-
wide changes and not due to dredged material disposal (SEA 2002; SAIC and Caenum
2006). Studies by Nichols (2003) and the Puget Sound Ambient Monitoring Program
(Partridge et a. 2005) have measured benthic community temporal fluctuations in various
parts of Puget Sound. Some of the fluctuations in the biological communities were complex
and difficult to relate to physical and sediment chemical parameters, and some may have
been related to naturally occurring cycles (e.g., variable planktonic larvae recruitment,
interspecific competition, predation pressure, etc.) within the invertebrate communities
(Partridge et al. 2005).

3.5.3 Tissue Chemistry

A component of the monitoring of dredged material disposal isto evaluate bioaccumulation
of DMMP chemicals of concern by determining if there are significant increasesin the
chemical body burden of benthic infauna species collected down current of the disposal site.
The target benthic infaunal species used to assess chemical body burden in Commencement
Bay isthe sea cucumber, Molpadia intermedia. The concentrations of DMMP
bioaccumulative chemicals of concern in the tissue of sea cucumbers are measured at both
transect stations (down current of the dredged material disposal) and benchmark stations.
Table 13 provides the sediment bioaccumulation trigger (BT) and target tissue levels (TTL)
for bioaccumulative chemicals of concern. Similar to sediment chemistry, bioassay testing,
and benthic infaunal analyses, benchmark tissue stations are only evaluated if transect tissue
station data also exhibit a significant increase in tissue chemistry. Chemical body burden
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was assessed during the initial baseline and full or tiered-full monitoring surveysin 1988,
1995, 2001, 2003, and 2007 (see Appendix A for a detailed discussion).

Molpadia intermedia were collected from three benchmark and nine transect stations for the
1988 baseline survey. These tissue samples exhibited low concentrations of metals, and the
only organic compounds detected were HPAH (CBBO03) and phenol (CBB01). Low
concentrations of metals were also observed in tissues collected from transect stations during
the 1995 survey. Tissue chemistry compared to baseline values showed that al chemicals
were below the guideline (Iess than five times the baseline concentration for organics, three
times for metals) with the exception of bis(2-ethylhexyl)phthalate. This contaminant isa
common analytical contaminant and the detection was thought to be a laboratory artifact
(SAIC 1995). The 1995 values were later adopted as new baseline values for
Commencement Bay, due to differences in tissue collection and processing methods for the
sea cucumber, and differences in the analytical chemistry methods used between the 1988
and 1995 surveys.

For the 2001, 2003, and 2007 post-disposal monitoring surveys conducted, tissue levels
observed compared to baseline, met guideline levels with afew exceptions. Mercury,
copper, and phenol exceeded the guidelines in some tissue replicates collected in 2001.
However, benchmark data also exhibited elevated concentrations of tissue metals (copper and
nickel) and phenol, which suggested that the increase at the transect stations reflected area-
wide changes and therefore were not likely attributable to dredged material disposal. In
addition, mercury exceeded the guidelinein only one replicate and the level observed (0.069
Jmg/kg wet weight) was below the current DMMP TTL for mercury (1.0 mg/kg wet

weight).

Cadmium was detected at low concentrations that exceeded the guideline values (less than 3
times the baseline) during the 2003 survey, but was undetected in 2007 tissue samples.
Thereisnot an established DMMP TTL at thistime. A similar decrease in cadmium in
sediments was al so observed in 2007, suggesting a correlation between cadmium
concentrations in tissues and sediments. However, the increases in cadmium observed in
2003 were very low, and the 2007 tissue concentrations reflect a reduction in this chemical.

All other BCOC metals, except silver, were detected below guideline values during 2007.
Arsenic levels exceeded the BCOC target tissue levels (TTL) in 2003 and 2007, although
these levels were below the baseline and thus guideline values. Silver was undetected during
both surveys, but the 2003 detection limit exceeded the very low guideline value.

Overall, the chemical analysis of Molpadia intermedia tissue samples collected in offsite
areas of Commencement Bay has shown that the chemical body burden of offsite biological
resources has not increased due to dredged material disposal.

In addition to the sea cucumber tissue collections, the 2007 full monitoring survey included
high resolution dioxin/furan analysis of tissues collected from three types of polychaete
worms (Glycerid, Maldanid, and Travisia), and the clam Compsomyax subdiaphana. These
analyses were conducted to provide additional information for the DMMP during their broad
stakehol der/interagency review to develop aregulatory framework for managing dioxin/furan
in dredged material. The results of these analyses are summarized in Table 8, and showed
generally low dioxin/furan concentrations in the tissues of the collected species.
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Table 13. Bioaccumulative Chemicals of Concern

Bioaccumulation Target Tissuze Level
Chemical Trigger (BT) (TTL) Analysis Method

mg/kg dry weight! mg/kg wet weight

List 1 (Required for Analysis)
Arsenic 507.1 10.1 6020
Cadmium 11.3*% TBD 6020
Chlordane 0.037 0.3 8081A
Chromium 267* TBD 6020
Copper 1027* TBD 6020
Dioxins/furans* TBD n/a 1613B
Fluoranthene 4.6 8400 8270
Hexachlorobenzene 0.168 180 8081A
Lead 975* TBD 6020
Mercury 15 1.0 T471A
Nickel 370 20000 6020
Pentachlorophenol 0.504 900 8270
Pyrene 11.98* TBD 8270
Selenium 3 TBD 7740
Silver 6.1 200 6020
TBT (porewater) 0.15 pg/L 0.6° Michelsen et al. 1996
Total Aroclor PCBs 38 mg/kg organic carbon 0.75% 8082
normalized
Total DDT 0.05 5.0 8081A
Zinc 2783* TBD 6020
List 2 (Strong Concern and Priority for Study)
1,2,4,5-Tetrachorobenzene TBD TBD 8270C
4-Nonylphenol, branched TBD TBD 8270C
Benzo(e)pyrene TBD TBD 8270C
Biphenyl TBD TBD 8270C
Chlorpyrifos TBD TBD 8141
Chromium VI TBD TBD 7196A or 7199
Dacthal TBD TBD 8081A
Diazinon TBD TBD 8141
Endosulfan TBD TBD 8081A
Ethion TBD TBD 8141
Heptachloronaphthalene TBD TBD 8270C
Hexachloronaphthalene TBD TBD 8270C
Kelthane TBD TBD 8081A
Mirex TBD TBD 8081A
Octachloronaphthalene TBD TBD 8270C
Oxadiazon TBD TBD 8141
Parathion TBD TBD 8141
Pentabromodiphenyl ether TBD TBD 8270C
Pentachloronaphthalene TBD TBD 8270C
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Bioaccumulation Target Tissue Level

Chemical Trigger (BT) (TTL) Analysis Method
mg/kg dry weight* mg/kg wet weight
Perylene TBD TBD 8270C
Tetrachloronaphthalene TBD TBD 8270C
Tetraethyltin TBD TBD Michelsen et al. 1996
Trichloronaphthalene TBD TBD 8270C
Trifluralin TBD TBD 8081A

*  Interim BT value
TBD To be determined
1. Except where noted otherwise.

2. The TTLs are chemical concentrations in tissues used to interpret the results of bioaccumulation testing
(Hoffman 2003).

3. Interim bioaccumulation trigger level.

4. DMMP dioxin/furan regulatory guidance will be forthcoming, developed through a series of DMMP-convened
stakeholder workshops.

5. Target tissue level is based on site-specific considerations for the Elliott Bay disposal site. Separate TTLs
may need to be developed for other sites.

3.6 Fish and Shellfish

The Commencement Bay disposal site was selected in 1988 in an area that was determined to
be of little or no commercial value to fishermen (Dinnel et al. 1986; USACE et al. 1988a).
Biological studies, which were conducted in 1986 to help guide the selection of the preferred
and alternative disposal sites, found low populations of shrimp and bottom fish. The 1986
trawl studies at the disposal site were conducted to survey species that may be of commercial
value: Dungeness crab (Cancer magister), pandalid shrimp, and bottom fish (especially
flatfish, Pacific hake, cod, and rockfish). A 7.6-meter otter trawl was used to sample shrimp
and bottom fish during June and September 1986. No Dungeness crabs were caught in the
trawls at the site (Dinnel et al. 1986). The abundance, biomass, and species diversity of
juvenile and adult flatfishes sampled at the site were relatively low. Dominant species
caught were ratfish (Hydrolagus colliei), Dover sole (Microstomus pacificus), and slender
sole (Lyopsetta exilis). Moderate populations of sidestripe shrimp (53.3 shrimp/ hectare [ha])
and pink shrimp (306.4 shrimp/ha) were found at the site, while low numbers of pink shrimp
and spot shrimp were caught. None had populations that would be significant asa
commercial or sport fishery (Dinnel et al. 1986).

In 1986, a Benthic Resource Assessment Technique evaluation, which estimates the relative
amount of trophic support or feeding potential of a given soft-bottom habitat, was used to
assess bottomfish habitat values at the alternate disposal sites. The study determined that the
selected disposal site provided less trophic support to demersal, bottom-feeding fish than the
aternate disposal site (USACE et al. 1988a; Clarke 1986). Trophic support for a soft-bottom
habitat is based on the benthic biomass in terms of size and vertical distribution in a selected
area (i.e., prey size and distribution within the sediment). Thiswas compared to the foraging
depth and prey size exploitation pattern of demersal fishes at the alternate disposal sites.
Estimates of trophic support for bottom-feeding fish increased with increasing total benthic
biomassin the area. The Commencement Bay disposal site chosen was recommended in part
because of the lower biomass and low potential to support demersal fishes (USACE et al.
1988a).
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A trawling evaluation was conducted in 2007 revisited previous trawling stations occupied in
1986 to update the evaluation of demersal fishery resources at the disposal site and
aternative site to evaluate whether the sites are serving as “ attractive nuisance” (Figure 19).
These investigations were conducted with USACE and USA CE-contractor scientists, who
have considerable expertise in fisheries and invertebrate biology. A 7.6-meter otter trawl
was again used to sample the fish population at the site. Three target shrimp species of
commercial value were collected during the sampling: pink shrimp (Pandalus borealis) at 3.5
shrimp/ha, smooth pink shrimp (P. jordani) at 2.8 shrimp/ha, and sidestripe shrimp
(Pandalopsis dispar) at 8.4 shrimp/ha. The numbers of sidestripe shrimp and pink shrimp
caught were much lower than those obtained during the 1986 surveys (Figure 20). The
number of smooth pink shrimp caught in 2007 was slightly higher than that observed in 1986
(2.8 shrimp/ha and 0.8 shrimp/ha, respectively). The overall population of shrimp
encountered during the 2007 surveys (14.7 shrimp/ha) was much less than that observed in
1986 (362 shrimp/ha). Therefore, these populations are not expected to be significant asa
commercial or sport resource. Non-target shrimp species included Crangon shrimp (Crangon
sp.), slender-blade shrimp (Spirontocaris holmesi), and glass shrimp (Pasiphaea pacifica).

Fish of commercial or recreational value caught within the 2007 trawls included English sole
(Parophyrs vetulus) and slender sole. These two species were found in similar quantities (4.2
fish/haand 4.9 fish/ha, respectively). Dover sole, which was the dominant species caught
during both 1986 trawl surveys, was absent in the 2007 trawl catches. Fewer flatfish were
caught in the July 2007 trawls (9.1 flatfish/ha) than in either month in 1986, although the
abundances were more comparable to the June 1986 trawls than September (Figure 21).
Other fish species caught in low abundances in the 2007 trawls included spotted ratfish,
Pacific hake (Merluccius productus), and walleye pollock (Theragra chalcogramma).

Overadll, the densities of shrimp and flatfish were less than those found in 1986. Similar to
the 1986 traw! surveys, no Dungeness crabs were encountered in the 2007 trawl surveys.
The conclusions reached during the 1988 EIS were thoroughly vetted through resource
agencies during the public interest review and substantiated the conclusion in the FEIS that
“viable fishery resources’ are not supported at the site or alternative site. The absence of
Dungeness crab and low abundances of pandalid shrimp and bottom fishes were consistent
with the 1986 studies, and 1988 FEIS assessment. The results of the 2007 trawl survey
supported the conclusion that the Commencement Bay site was designated in an area that did
not have abundant fish or shellfish populations that could support commercial fisheries.

Figure 22 shows forage fish habitat areasin the vicinity of Commencement Bay. Due
primarily to water depth at the site, there are no key forage fish habitats in the immediate
vicinity of the DMMP site that could be affected by disposal. Figure 23 shows shellfish
harvest areas in the Commencement Bay vicinity. There are no shellfish harvest areasin the
immediate vicinity of the DMMP site that could be affected by disposal.

Reauthorization of DMMP Disposal Site 59 Final
Commencement Bay SEIS



After SAIC 2007
Figure 19. 2007 Commencement Bay Site Otter Trawl Stations
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Source: DNR 2008

Figure 22. Forage Fish Habitats in the Commencement Bay Vicinity
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Source: DNR 2008

Figure 23. Shellfish Harvest Areas in the Commencement Bay Vicinity
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3.7 Birds

Commencement Bay is a stopover point for marine birds and shorebirds during migration
and supports many overwintering species. Species that occur in deeper water are mostly
mid-water or surface feeders, often found in large flocks that concentrate at productive sites
such as convergences or “tide rips’ in channels and passages (Johnson and O’ Neil 2001).
The Tacoma Narrows is a nearby example of such an area. Species that use Puget Sound
deepwater habitats for foraging and resting include the groups listed in Table 14, with the
exception of the shorebirds, dabbling ducks, and geese, which occupy nearshore habitats.
The marbled murrelet, discussed in Section 3.9.2, is afederal- and state-listed threatened
species. Commencement Bay is within the range of fish-eating raptors (bald eagle and
osprey), but these species feed less frequently in deepwater marine habitat. Peregrine falcons
may use the area but are more likely to prey on shorebirds in the nearshore zone. Species
most likely to occur at the disposal site include marine waterfowl such as western grebe, red-
necked grebe, Barrow’ s goldeneye, common goldeneye, white-winged scoters, and surf
scoter; and seabirds such as common murre, rhinoceros auklet, double-crested cormorant,
glaucous-winged gull, Bonaparte’ s gull, and Caspian tern.

Table 14. Marine Birds and Shorebirds of Puget Sound

Marine Bird

Marine Bird Families Season(s) of Occurrence

Grouping

Shorebirds Plovers, sanderlings, dowitchers, Killdeer: year-round
sandpipers, yellowlegs, and Spotted sandpiper: summer
phalaropes Phalaropes: during migration

All other species: winter and during spring and/or fall
migration

Marine Waterfow! Dabbling ducks, geese Canada goose, common and hooded mergansers, and
Diving ducks: scaup, goldeneye, some dabbling ducks: year-round
scoters, bufflehead, canvasback Surf and white-winged scoters: winter and non-breeding
Sea ducks: oldsquaw, scoters flocks during summer
Mergansers All other species: winter and/or during migration (spring
Grebes, loons and/or fall migration)

Seabirds Pursuit divers: auklets, murres, Gulls: glaucous-winged gulls: year-round; Ring-billed gull:
murrelets, guillemots, and summer and during migration; Bonaparte’s gull: fall and
cormorants spring migrant; other species: winter
Surface feeders: gulls and terns, Terns: Caspian terns: summer; common tern: fall migrant
parasitic jaeger Parasitic jaeger: fall migrant (follows the common tern)

All other species: year-round

Raptors Fish-eaters: bald eagle, osprey Bald eagle: year-round

Osprey: spring, summer, early fall

Sources: Smith et al. 1997; Opperman 2003; Larsen et al. 2004; WDFW 2005a: Nysewander et al. 2005.

Most marine bird species listed above are migrants or winter residents. In winter, resting
flocks of western grebe, most of the loon species, and other sea birds use protected and semi-
protected deeper waters (Washington Sea Grant Program 2000). Resident breeding species
observed in the vicinity of Commencement Bay include pigeon guillemot, Barrow’s
goldeneye, glaucous-winged gull, and osprey (Smith et al. 1997). Some resident species,
including most of the acids, Barrow’ s goldeneye, and the cormorant species, are uncommon
in this area during the breeding season because of the distance to suitable nesting areas.
Pigeon guillemots are known to nest in cliff burrows adjacent to the bay. Caspian terns
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nested at the Asarco site on Commencement Bay from 1999 to 2000 (Collis et al. 2002) but
no longer breed there.

3.8 Marine Mammals

Deepwater habitats in Puget Sound are used primarily as foraging areas for 10 species of
marine mammals (Table 15). The Steller sealion, humpback whale, and killer whale are
federaly listed under the Endangered Species Act, and are described in Section 3.9.3.

Table 15. Marine Mammals of Puget Sound

Species Stock(s)l Relative Season(s) of
Occurrence Occurrence
Gray whale sEt?Jf:tlfm North Pacific Rare to occasional use | Year-round
Minke whale Callfo_rmalOregon/ Rare to occasional use Spring, summer, and
Washington stock fall
Humpback whale sE,t?)?:tlfm North Pacific Rare to occasional use | Spring/fall
Killer whale Eastern North. Pacific Common Year-round
Southern Resident
, . California/Oregon/
Dall's porpoise Washington stock Common Year-round
Harbor porpoise Washington inland Rare to occasional use | Year-round
waters stock
Harbor seal Washington inland Common Year-round,;
waters stock
Northern elephant California breeding Occasional use Summerffall
seal stock
California sea lion U.S. stock Common Fall to late spring
Steller sea lion Eastern U.S. stock Rare to occasional use | Year-round

Sources: Osborne et al. 1988; Calambokidis and Baird 1994; Osmek et al. 1998; Jeffries et
al. 2000; Jeffries 2006, personal communication; Laake 2006, personal communication;
and NMFS marine mammal stock assessment reports (Carretta et al. 2007a, 2007b),
accessed online: http://www.nmfs.noaa.gov/pr/sars/species.htm

Resident species most likely to use Commencement Bay include Dall’ s porpoise, killer whale
(Southern Resident stock), and harbor seals. Harbor porpoise were relatively abundant in
northern Puget Sound aerial surveysin the 1990s (Osmek et al. 1998), although the National
Marine Fisheries Service (NMFS) (Carretta et al. 2007a) noted a significant decline in harbor
porpoise sightings in southern Puget Sound since the 1940s. A few observations were
reported by Nysewander et al. (2005) in the Tacoma Narrows in annual surveys conducted
between 1992 and 1999. The abundance of Dall’ s porpoise has increased in Puget Sound in
recent decades (Osmek et al. 1995; Calambokidis et al. 1997) but no surveys have been
conducted since 1996 (Carretta et al. 2007b). In south Puget Sound, they were reported by
Nysewander et al. (2005) in surveys conducted from 1993 to 1999 in Carr Inlet and Colvos
Passage. Harbor seals are abundant throughout Puget Sound (Jeffries et al. 2003; Carretta et
al. 2007a). In Commencement Bay they haul out on buoys, floats, and log booms.
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The other marine mammals listed in Table 15 are seasonally present in south Puget Sound.
Male California sealions are seasonally abundant in Puget Sound during the fall and winter
(Jeffries et a. 2000). In Commencement Bay they haul out on buoys and floats. Minke
whales have been observed near the San Juan Islands (Calambokidis and Baird 1994; Osmek
et a. 1998), but inland marine habitat is not considered to be a preferred habitat type for the
species (Reeves et a. 2002). The northern elephant seal is an occasional visitor to Puget
Sound in spring and summer (Jeffries et al. 2000) and feeds on benthic invertebrates and
fishes (Reeves et al. 2002). Other marine mammals that may occasionally enter Puget Sound
in any season include the Steller sealion, discussed in Section 3.9.3, and the gray whale. A
small number of gray whales have been reported at irregular intervalsin various yearsin
south Puget Sound (Calambokidis et al. 1994, 1999, 2000), including Commencement Bay
(Orca Network dates various).

3.9 Threatened and Endangered Species

In accordance with Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, as
amended, federally funded, constructed, permitted, or licensed projects must take into
consideration impacts to federally listed and proposed threatened or endangered species.
Species listed as either threatened or endangered potentially found in Commencement Bay
are discussed below.

3.9.1 Puget Sound Salmonids
Puget Sound Chinook Salmon

The Puget Sound ecologically significant unit of Chinook salmon was listed as federally
threatened under the ESA in 1999 (64 Federal Register [FR] 14308), with the threatened
listing reaffirmed in 2005 (70 FR 37160). Critical habitat was designated for Puget Sound
Chinook shortly thereafter in 2005 (70 FR 52685). The draft recovery plan for Puget Sound
Chinook is currently available (70 FR 76445). The Puyallup River basin supports two
populations of Chinook salmon: the early returning White River Chinook, which spawnin
the upper and lower White River, and the late returning Chinook population that spawns in
the Carbon River, Puyallup River, and associated tributaries. Estimated abundances of these
Chinook are 200 for the Lower White River, 500 for the Upper White River, and 1,300 for
the Puyallup River.

Juvenile Chinook are present in the bay from April to late July and primarily use shallow
nearshore waters during outmigration (Dames and Moore 1981, as cited in USACE et al.
1988a). Juveniles would not be expected at the depths found at the project location. No
adults were collected during bottom surveys with otter trawls conducted in 2007 (SAIC
2008); however, adults could occur in Commencement Bay in the disposal areawhen
returning from the ocean to spawning rivers.

Puget Sound Steelhead

The Puget Sound steelhead DPS (distinct population segment) was listed in May 2007 under
the ESA as athreatened DPS (72 FR 26772). Steelhead exhibit the most complex life history
of any species of Pacific sailmonid. Steelhead can be anadromous (referred to as steelhead)
or freshwater residents (referred to as rainbow trout), and, under some circumstances, they
can yield offspring of the alternate life history form (72 FR 26772). Steelhead may spawn
more than once during their life span, whereas Pacific salmon species generally spawn once
and die. Both the White River and Puyallup River winter steelhead stocks were classified as
depressed in the 2002 Washington State Department of Fish and Wildlife (WDFW) stock
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assessment while both were considered healthy in the previous assessment conducted in 1992
(WDFW 2002). The Puyallup River winter steelhead run size has declined steadily since the
1980s (NMFS 2005).

Juvenile steelhead would not be expected at the depths found at the project location. No
salmonids have been collected during bottom surveys of the disposal site conducted in the
1980s or most recently in 2007 (Dames and Moore 1981, as cited in USACE et al. 19883,
Donnelly et a. 1986; SAIC 2008). Adult steelhead could occur in Commencement Bay in
the disposal area when returning from the ocean to spawning rivers or on their return to the
ocean from the riversif they survive spawning.

3.9.2 Birds
Marbled Murrelet

The Pacific coast population of marbled murrelets south of the Canadian border was listed as
threatened under the federal ESA (57 FR 45328) in 1992. Ciritical habitat was designated for
the marbled murrelet 4 years later (61 FR 26256) in 1996. The state of Washington also lists
the marbled murrelet as threatened (WDFW 2007a). The federal listing decision was based
on the determination that the marbled murrelet was threatened from loss and modification of
nesting habitat, primarily due to commercial timber harvesting of older forests, mortality
associated with gillnet fisheries off the Washington coast, and mortality resulting from oil
pollution (61 FR 26256). Marbled murrelets are pursuit divers that feed on small fish and
invertebrates and tend to forage in waters less than 30 meters deep (Sealy 1975; Strachan et
al. 1995). Marbled murrelets may use Commencement Bay waters when feeding (USFWS
2006) but would be unlikely to feed in the deep waters at the disposal site.

Bald Eagle

The bald eagle was delisted as threatened under the ESA on August 8, 2007 (50 FR 37346),
but it remains protected under the federal Bald and Golden Eagle Protection Act and is still
listed as threatened under Washington State law (Bald and Golden Eagle Protection Act,
RCW 77.12.655) Both federal and state law focus on protection of nesting and roosting
habitat. State law requires the establishment of rules defining buffer zones around bald eagle
nest and roost sites. WDFW identified 1,125 bald eagle territories in Washington in 2005, of
which 75 percent were occupied (WDFW 2007b). Several bald eagle nesting territories
occur within foraging distance of Commencement Bay (e.g., Browns Point and Point
Defiance) and these birds are known to occur year round in the vicinity of Commencement
Bay. However, bald eagles tend to forage in nearshore areas and are more common along
streams in winter where they feed on salmon (USACE 2005).

3.9.3 Marine Mammals
Killer Whale

The Southern Resident killer whale was listed as endangered under the federal ESA in
November 2005 (70 FR 69903). A combination of natural factors, including the impact of El
Nifio and La Nifia oceanic conditions, reductions in prey populations, disturbance from
vessal traffic, and toxins, most likely contributed to the Southern Resident’ s decline. A
recovery plan was published in January 2008, and critical habitat (including most of Puget
Sound and the Strait of Juan de Fuca) was designated by NOAA in November 2006. The
killer whale is also a state-endangered species (WDFW 2007a). Killer whales are top-level
predators that feed high on the aguatic food chain. The diet of Southern residentsis not well
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studied, but feeding records indicate that they primarily eat salmon (Chinook 78 percent and
chum 11 percent of the diet), with a small percentage of other fish such as herring and
rockfish (review in NMFS 2008). In contrast to transient species, which feed on marine
mammals such as sea lions and seals, Southern residents have been seen to kill marine
mammals, but do not eat them (review in NMFS 2008).

The Southern Resident stock occurs in Puget Sound, including Commencement Bay, from
late spring to early autumn (May to September) (NMFES 2008). The summer range of
Southern resident podsisfairly well defined as Haro Strait, the southern Strait of Georgia,
Boundary Passage, and the eastern Juan de Fuca Strait (Heimlich-Boran 1986; Krahn. et al.
2002). Therange of Southern Resident pods throughout the rest of the year isless well
known, but J pod in particular includes Puget Sound in its range, probably to take advantage
of chum and Chinook salmon runs (Heimlich-Boran 1986; Osborne 1999; The Whale
Museum 2003, as cited in NMFS 2008). Sightings of Southern Residents in south Puget
Sound areirregular in occurrence but have occasionally included Commencement Bay and
the surrounding waters (Heimlich-Boran 1986; Nysewander 2005; Orca Network dates
various).

Steller Sea Lion

The Steller sealion was listed as threatened under the ESA in 1990 (55 FR 49204), and
critical habitat was designated 3 years later (58 FR 45269). The state of Washington also
lists the species as threatened. This speciesis classified into two DPSs; the eastern
population is more likely to occur in Puget Sound (NMFS 2007). The eastern DPS has
continuously increased at an annual rate of 3 percent over the past 30 years in southeast
Alaska and British Columbia. Steller sealions have been observed occasionally at the Toliva
Shoals Buoy haul-out site in south Puget Sound (Jeffries et al. 2000). There are no breeding
sites or designated critical habitat for Steller sealions in Washington, although immatures
and non-breeding individuals may be present during fall and winter monthsin the Strait of
Juan de Fuca and the trans-boundary area (Calambokidis and Baird 1994; NMFS 2007).
Therefore, the potential for this speciesto occur at the disposal siteislow.

Humpback Whale

Humpback whales were listed as endangered in 1970 (35 FR 8491) and arecovery plan was
finalized in November 1991 (NMFS 1991). Whaling depleted this species to approximately
10 percent of historic levels worldwide (Reeves et a. 2002). Severa stocks are recognized
for this species; the eastern North Pacific stock is seasonally present in Washington coastal
waters during migration. Humpback whales occasionally enter Washington inland waters
and one was sighted in the south Sound in May to June 2004 (Falcone 2005; Orca Network
dates various). Therefore, the potential for this species to occur at the disposal siteis very
low.

3.10 Fishing

This section describes the existing use of the area around the dredged disposal site for Tribal
and non-Tribal commercia and non-commercial fishing. There are no data available for
fishing at the site itself, so information is presented for the fishery management units that
include the site.

Reauthorization of DMMP Disposal Site 69 Final
Commencement Bay SEIS



3.10.1 Tribal Fishing

Tribes are recognized by the federal government as sovereign nations with fishing rights at
all “usua and accustomed [fishing] grounds and stations.” The term “usual and accustomed”
was used in treaty language and refers to those areas where tribes traditionally fished at and
before treaties were made with the federal government. Only the Confederated Tribes and
Bands of the Y akama Indian Nation and the Puyallup Indian Tribe currently possess
adjudicated fishing rightsin Commencement Bay (some tribes such as the Samish Indians
are involved in ongoing litigation to determine their usual and accustomed fishing areas,
which may include Commencement Bay). Thus, these tribes have commercial fishing rights
for salmon, shellfish, and non-salmon fish resources, as well as rights to harvest fish and
shellfish for ceremonial and subsistence purposes.

The harvest amounts and open fishing dates for the commercia salmon fishery are negotiated
yearly by WDFW and the treaty tribes. The commercial salmon fishing season is split up by
the type of salmon species (for example, coho and chum) and open dates typically alternate
between Tribal and non-Tribal commercial fishermen. The fishing season generaly runs
from mid-September to early October for coho and October through November for chum.

For the purposes of WDFW, Puget Sound is split up into designated Salmon Management
Areas (SMAS), which are used to track and manage the salmon fishery. Commencement Bay
is designated by WDFW as SMA 11A (Figure 24). SMA 11A includes those waters of Puget
Sound southerly of aline projected 259 degrees true from Browns Point (northerly point) to
landfall on the opposite shore of Commencement Bay (southerly point). The
Commencement Bay dredged disposal siteislocated within SMA 11A and SMA 11.

SMA 11A has been closed to non-Tribal commercial fishing since 1981, and for the past
several years Tribal commercial fishing has mostly been voluntarily suspended by the tribe to
allow greater salmon escapement. However, SMA 11A was open to Tribal fishermen in
November and December of 2007 to fish for chum salmon (Phinney 2008). Since 2001,
Tribal fishingin SMA 11A occurred in 2001, 2004, 2007, and 2008. The total number of
fish caught has ranged from 239 (all chum salmon) in 2008 to 2,704 (mostly coho salmon) in
2007 (Table 16).

SMA 11 islocated just outside Commencement Bay and includes those waters of Puget
Sound located between the northern tip of Vashon Island and the Tacoma Narrows Bridge,
excluding Commencement Bay. SMA 11 has been open to commercia Triba and non-
Tribal fishermen for coho and chum salmon (in 2003 the Chinook fishery was aso open).
Table 17 shows the fishing that has occurred since 2001 by Tribal fishermenin SMA 11 and
the number and species of salmon caught. The main species of salmon caught by
commercial Tribal fishermen was chum salmon, which ranged from 121 to 7,557 fish caught
during the 2001 to 2008 period. The 8-year average total salmon catch for commercial Tribal
fishermen was 4.491 fish.

Thereis no information available on Tribal fishing at the disposal siteitself. Considering
that the site represents a small fraction of the area of SMAs 11 and 11A, it is expected that
relatively little of the Tribal catch described above was obtained at the site.
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Table 16. Commercial Tribal Fishing in SMA 11A

Year Chinook Chum Coho
2001 148 167
2002
2003 -
2004 257
2005
2006 - - -
2007 45 60 2,599
2008 239

Table 17. Commercial Tribal Fishing in SMA 11
Year Chinook Chum Coho
2001 2,439 91
2002 - 6,621 -
2003 1 121 15
2004 4,162 129
2005 1,307 -
2006 - 3,727 54
2007 4 6,519 651
2008 6 7,163 388

Source: WDFW 2008a.

The Puyallup Tribe harvests shellfish, such as Dungeness crab, rock crab, shrimp, scallops,
sea urchins, sea cucumbers, and squid. They also harvest geoducks, clams, and oysters, but
for the purpose of this section, these species are not addressed in detail because they are
located in shallow zones well away from the dredged disposal site. Non-salmon resources
such as Dungeness crab, shrimp, geoduck clams, and sea cucumbers are co-managed by
WDFW and the tribes. Sampling at the disposal site in 1986 and 2007 yielded no Dungeness
crab (Dinnel et al. 1986; Appendix A), indicating very low or zero crab abundance at the site.
This, in conjunction with the considerable water depth at the site, suggests that Tribal and
non-Tribal shellfishing at the siteis likely to be minimal.

3.10.2 Non-Tribal Fishing

This section describes non-Tribal commercial and recreational fishing in the vicinity of the
proposed project.

Commercial Fishing

As discussed above under Section 3.10.1, there has been no non-Tribal commercial fishing
allowed in SMA 11A since 1981. However, commercial fishing isallowed in SMA 11 and
the results of that fishing are shown in Table 18. Similar to the commercial Tribal fishery,
chum salmon was the main species caught. Between 2001 and 2008, the catch for chum
salmon ranged from 68,109 (2008) to 274,656 (2004); catch generally declined over this
period. The 8-year average total salmon catch for commercial fishermen was 180,547 fish.
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Table 18. Commercial Non-Tribal Fishing in SMA 11

Year Chinook Chum Coho
2001 - 2,439 91
2002 - 6,621 -
2003 1 121 15
2004 - 4,162 129
2005 - 1,307 -
2006 - 3,727 54
2007 4 6,519 651
2008 6 7,163 388

Source: WDFW 2008a.

As discussed above for Tribal fishing, commercial crab fishing and other shellfishing are
expected to be minimal at the disposal site.

Recreational Fishing

WDFW tracks the recreational catch of salmon and other sport fish in Puget Sound in
designated Catch Record Card Areas. One of these areas (Area 11) includes the area of Puget
Sound from the northern tip of Vashon Island to the Tacoma Narrows Bridge including
Commencement Bay. The annual sport salmon catch in Area 11 was 23,146, 17,272, 14,517,
14,212, and 27,761, respectively, for the years 1997 to 2001 (WDFW 2005b). The types of
salmon caught in 2001 were 14,128 Chinook, 12,472 coho, 448 chum, 708 pink, and 5 sockeye
salmon. The majority of the salmon were caught in July (4,950), August (13,293), and
September (5,674) of 2001 in Area 11. Other sport fish that are taken by recreational fishers
include flatfish, lingcod, rockfish, Pacific cod, surf perches, sculpins, spiny dogfish, and other
bottom fish. 1n 2001, there were 6,739 bottom fish caught in Area 11.

As discussed above for Tribal and commercial fishing, recreational crab fishing and other
shellfishing are expected to be minimal at the disposal site.

3.11 Marine Transportation

Commencement Bay is used by avariety of vesselsincluding cargo and container ships, tugs
and barges, fishing boats, recreational sail and motor vessels, and other ships. Marine
shipping isamajor industry and the Port of Tacomais one of the region’s leading ports. The
Port of Sesttle, combined with the Port of Tacoma, makes up the third largest container port in
the United States (PSRC 2008). The Port of Tacoma reported that 1,172 container and bulk
carriersvisited the Port’ s facilitiesin Commencement Bay in 2007 (Port of Tacoma 2008).

Barges have been used to dispose of dredged material at the Commencement Bay dredged
disposal sitein 11 of the 16 years (1989 to 2005) that the site has been authorized for use. In
some of the later years of data, 471 barge loads were disposed of at the site in 2004 and 436
barge loads in 2005 (USACE 2006).

Private boats make up a large share of marine transportation in the area. There are
approximately 2,300 recreational boating slips located in 11 marinas in the vicinity of
Commencement Bay (Eastside Boat Manager 2008). Five yacht clubs are also located in the
Commencement Bay areaincluding the Tacoma, Corinthian, Fircrest, Totem, and Viking
yacht clubs (Y acht Clubs of Washington 2008).
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The Port of Tacoma reported that there have been no conflicts between marine shipping
using Port facilities and barges that are offloading dredged material at the dredged disposal
sitein Commencement Bay.

Puget Sound waters are heavily traveled by vessels; because of the high number and
concentration of vessels, all of Puget Sound is aregulated navigation areafor commercial
vessels (33 CFR 165). A regulated navigation areais awater areawithin a defined boundary
for which there are regulations for vessels navigating within that area. Regulations for
vessels traveling within the regulated navigation area are found in 33 CFR 165, subpart F.

Large commercial vessels are directed through Puget Sound to Commencement Bay by the
Puget Sound Vessel Traffic Service, operated by the U.S. Coast Guard. This system
comprises several elements that promote safe navigation by reducing the likelihood of
groundings and collisions. The system is made up of three parts. (1) avessel movement
reporting system, (2) atraffic separation scheme (TSS), and (3) surveillance of ship traffic by
radar, an automatic identification system, and closed circuit television.

The TSS provides vessel separation in Puget Sound through the use of directional
commercia vessel traffic lanes. These lanes are |ocated near the center of Puget Sound and
extend from the entrance to the Strait of Juan de Fucato Tacoma. In the central Puget
Sound, there is a southbound lane on the west side and a northbound lane on the east side of
the sound (Figure 24).
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After SAIC 2008

Figure 24. Vessel Traffic Lanes and Salmon Management Areas Near the Commencement Bay Site
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Each lane is approximately 1,000 yards wide with a separation zone of 500 feet between the
traffic lanes. All vessels traveling within the TSS must follow TSS rules found in the U.S.
Coast Guard’s Puget Sound Vessel Traffic Service Users Manual.

Large vessels entering Commencement Bay from the north travel south on the inbound
(western) traffic lane, which ends just north of Browns Point. Thereis a precautionary area
(2,500 yardsin radius) at the end of the traffic lanes. Vessels within the precautionary area
must keep the center of the precautionary areato port.

During night hours, vessels in the precautionary zone traveling to the Port of Tacoma use the
three-way flashing light on the Blair Waterway to help direct them to the Port of Tacoma
facilities. Thislight appearsto be green, white, or red depending on the ship’slocation. The
white light indicates the ship is on course. If the light appears green or red then the ship is
dlightly off course (either north if green or south if red). Ships aligned with the white or
green light would pass to the north of the Commencement Bay dredged disposal site. Ships
aligned with the red light would pass within the northern edge of the dredged disposal target
area.

3.12 Air Quality

Air quality in Commencement Bay and the surrounding region would be affected by
emissions from the project aternatives. The following section describes the existing air
quality resource within the proposed region of influence (ROI).

Air quality in agiven location is defined by the concentration of various pollutantsin the
atmosphere, generally expressed in ppm or micrograms per cubic meter (ng/m°). The
significance of a pollutant concentration is determined by comparing it to national and/or
state ambient air quality standards. These standards represent the maximum allowable
atmospheric concentrations that may occur and still protect public health and welfare with a
reasonable margin of safety. The national standards are established by the USEPA and
termed the National Ambient Air Quality Standards (NAAQS). The NAAQS are defined as
the maximum acceptable ground-level concentrations that may not be exceeded more than
once per year except for annual standards, which may never be exceeded. Ecology has aso
established state standards that are at least as restrictive asthe NAAQS. The national and
Washington ambient air quality standards are shown in Table 19.

3.12.1 Region of Influence

The area affected by the proposed emission sources would mainly include the
Commencement Bay disposal site. However, use of aternative disposal sites would extend
the ROI to eastern Washington and Oregon. Specifically identifying the ROI for air quality
requires knowledge of (1) the types of pollutants being emitted, (2) emission rates of the
pollutant source, (3) the proximity of an emission source to other emission sources, and (4)
meteorological conditions. The ROI for inert pollutant emissions (pollutants other than
ozone and its precursors) is generally limited to a few miles downwind from the source.
Ozone is a secondary pollutant formed in the atmosphere by photochemical reactions of
previously emitted pollutants called precursors. The ROI for ozone generally extends much
farther downwind than for inert pollutants. In the presence of solar radiation, the maximum
effect of precursor emissions on ozone levels usually occurs several hours after their
emission and many miles from the source, depending on the wind conditions.
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Table 19. National and Washington State Ambient Air Quality Standards

i i NAAQS
Air Pollutant Av%rrart]gemg Washlr'lo\gpt‘c()?nS/aPSCAA Q
PRIMARY*®€ | SECONDARY*"®*©
. 8-Hour 9 ppm 9 ppm -
Carbon Monoxide 1-Hour 35 ppm 35 ppm N
Nitrogen Dioxide Annual 0.05 ppm 0.053 ppm 0.053 ppm
Annual 0.02 ppm 0.03 ppm -
Sulfur Dioxide 24-Hour 0.10 ppm 0.14 ppm -
3-Hour - - 0.5 ppm
1-houre 0.40 ppm - -
. Annual 60 pg/md - -
Total Suspended Particulates 24-Hour 150 pg/m? N N
Respirable Particulate Matter Annual 50 pg/ms3 - -
(PM10) 24-Hour 150 pg/m3 150 pg/m3 150 pg/m3
. . Annual - 15 pg/m3 -
d
Fine Particulate Matter (PM2.5) 24-Hour B 35 pglme N
1-Hour 0.12 ppm 0.12 ppm 0.12 ppm
Ozones 8-Hour -- 0.075 ppm --
Calendar , ,
Lead and Lead Compounds Quarter 1.5 pg/m 1.5 pg/m

AAQS = Ambient air quality standards.

a. National and Washington State standards, other than those based on annual or quarterly arithmetic mean,
generally are not to be exceeded more than once per year. The ozone standard is attained when the
expected number of days per calendar year with maximum hourly average concentrations above the
standard is less than or equal to one.

b. The NAAQS and Washington State standards are based on standard temperature and pressure of 25°C and
760 millimeters of mercury, respectively. Units of measurements are ppm and pg/m3.

c. National Primary Standards: The levels of air quality necessary to protect the public health with an
adequate margin of safety. Each state must attain the primary standards no later than 3 years after the
state implementation plan is approved by the USEPA.

d. Not to be exceeded more than twice in seven consecutive days. PM2.5 is particulate matter smaller than
2.5 microns and PM10 is particulate matter smaller than 10 microns (also called fugitive dust).

e. Not to be exceeded more than once per year throughout the state of Washington and never to be exceeded
within the PSCAA region.

Source: Ecology 2009.

3.12.2 Baseline Air Quality

The USEPA designates all areas of the United States as having air quality better than
(attainment) or worse than (nonattainment) the NAAQS. A nonattainment designation
generally means that a primary NAAQS has been exceeded more than once per year in a
given area. Former nonattainment areas that the EPA designates as having attained the
NAAQS are called maintenance areas. Pierce County is presently designated as in attainment
of al NAAQS.

The Tacoma area historically did not attain the NAAQS for PM10. Dueto reductionsin
emissions from wood stoves and fireplaces, prohibitions of outdoor burning in urban areas,
and an inspection program for diesel trucks and buses, the region has attained the PM 10
standard since 1992 (PSCAA 2001). The region was re-designated to attainment of the PM 1o
NAAQS by the USEPA in 2001, and it is now considered a maintenance area for PMo.
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Recent ambient monitoring data show that the Tacoma area does not attain the NAAQS for
PM2.5. The Puget Sound Clean Air Agency (PSCAA) submitted a request to designate the
area as a PM2.5 nonattainment area to Ecology in November 2007. Ecology submitted its
recommendation to the Governor, followed by the Governor submitting her recommendation
to EPA (PSCAA 2008). EPA signed the nonattainment rule for this areain December 2008
and it is expected that they will publish the final rule in the Federal Register in the near
future (personal communication with John Anderson, PSCAA).

Ozone concentrations are generally the highest during the summer months and they coincide
with the period of maximum insulation. Maximum ozone concentrations tend to be
regionally distributed, since precursor emissions become homogeneously dispersed in the
atmosphere. Inert pollutants, such as carbon monoxide (CO), tend to have the highest
concentrations during the colder months of the year, when light winds and nighttime/early
morning surface-based temperature inversions inhibit atmospheric dispersion. Maximum
inert pollutant concentrations are usually found near an emission source.

3.12.3 Regional Climate

Climate isimportant to air quality, because weather conditions determine the potential for the
atmosphere to disperse emissions of air pollutants. The climate of the project regionis
maritime, characterized by mild summers and winters, small diurnal ranges in temperature,
considerable cloudiness, and abundant rainfall during much of the year. Dueto itslocation in
the mid-latitude, the region experiences a high frequency of polar storm systems. These
storms are the strongest and most common during the winter months. During the summer,
the storm track weakens and shifts to the north, but storm systems can still bring cloudiness
and light rain to the region. Since the mgjority of storms move into the region from the
northern Pacific Ocean, alarge percentage of precipitation fallsfirst in the Olympic
Mountains, to the west of the project site. This creates arain shadow to the east and lessens
the amount of precipitation that would otherwise fall within the project region. The presence
of the Pacific Ocean and Puget Sound waters help to moderate temperatures in the region.
The Cascade Mountains to the east often shield the region from the effects of cold
continental air masses during winter months.

3.12.4 Applicable Regulations and Standards

The federal Clean Air Act (CAA) and its subsequent amendments form the basis for the
national air pollution control effort. The USEPA is responsible for implementing most
aspects of the CAA. Basic elements of the act include the NAAQS for major air pollutants,
hazardous air pollutant standards, attainment plans, motor vehicle emission standards,
stationary source emission standards and permits, acid rain control measures, stratospheric
ozone protection, and enforcement provisions.

The CAA delegates the enforcement of the federal standards to the states. 1n Washington,
Ecology administers the State of Washington Pollution Program (Chapter 43.21A Revised
Code of Washington). Ecology has in turn delegated to local air agencies the responsibility
of regulating stationary emission sources. In the Counties of King, Kitsap, Pierce, and
Snohomish, the PSCAA hasthis responsibility. In areasthat exceed the NAAQS, the CAA
requires preparation of a State Implementation Plan (SIP), detailing how the state will attain
the standards within mandated time frames. The CAA identifies emission reduction goals
and compliance dates based upon the severity of the ambient air quality standard violation
within aregion.
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The following is asummary of the state and local air quality regulations that would apply to
the project alternatives.

3.12.5 Federal Regulations

Section 176(c) of the CAA, as articulated in the USEPA General Conformity Rule, states that
afederal agency cannot issue a permit for or support an activity unless the agency determines
that it will conform to the most recent USEPA-approved SIP. This means that projects using
federal funds or requiring federal approval must not (1) cause or contribute to any new
violation of aNAAQS, (2) increase the frequency or severity of any existing violation, or (3)
delay the timely attainment of any standard, interim emission reduction, or other milestone.
Since the Tacoma area is a maintenance area for PM 1o, the USACE must determine whether
emissions from the proposed action would conform to the most recent federally approved
Washington SIP. If project emissions of PM1o are less than 100 tons per year, the action
would conform to the goals of the SIP. Section 4.2.12 of this SEIS presents the conformity
applicability analysis for the proposed action.

3.12.6 State Regulations

The Washington Clean Air Act and the Genera Regulations for Air Pollution Sources,
Chapter 173-400 of the WAC, outline the state air regulations. Ecology oversees preparation
of the Washington SIP and is responsible for its timely submittal to the USEPA. Ecology
also administers the Prevention of Significant Deterioration regulations for major sources of
air pollution at the state level.

3.12.7 Local Regulations

The PSCAA has developed rules to regulate stationary sources of air pollution in Kitsap,
Pierce, King, and Snohomish Counties (PSCAA 2009). Sources associated with the project
alternatives would comply with al applicable PSCAA rules and regulations.

3.13 Historical and Cultural Resources
3.13.1 Introduction

Cultural resources are historic districts, sites, buildings, structures, or objects considered
important to a culture, subculture, or community for scientific, traditional, religious, or other
purposes. They include archaeological resources, historic architectural or engineering
resources, and traditional resources. Cultural resources that are eligible for listing in the
National Register of Historic Places (NRHP) are called historic properties. Historic
properties are evaluated for potential adverse impacts from an action. In addition, some
cultural resources (such as American Indian sacred sites or traditional resources) may not be
historic properties but are evaluated under NEPA for potential adverse effects from an action.
These resources are identified through consultation with appropriate American Indian or
other interested groups.

Chief among the laws, regulations, and executive orders governing cultural resourcesisthe
National Historic Preservation Act (NHPA) of 1966, as amended. Section 106 of the NHPA
requires federal agenciesto identify historic properties that have the potential to be affected
by an undertaking, to determine the effect of the undertaking, and to consult with the
Washington Department of Archaeology and Historic Preservation (DAHP) State Historic
Preservation Officers (SHPO) to identify and implement ways to avoid or minimize any
adverse effects on these historic properties. The NHPA includes submerged or marine
resources, as well as archaeological, historical, and traditional resources found on land. In
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addition to federal laws, federal agencies also comply with other laws, regulations, and
executive orders as appropriate.

To be considered eligible for inclusion in the NRHP, cultural resources must be determined
to be significant by meeting one or more of the criteria outlined in 36 CFR 60.4. A historic
resource must also possess integrity of location, design, setting, materials, workmanship,
feeling, or association. A historic property must usually be more than 50 years old, although
exceptions can occur. For example, more recent historic resources on amilitary installation
may be considered significant if they are of exceptional importance in understanding the
Cold War.

The interagency DMMP coordinates Section 106 compliance with the Washington DAHP
SHPO. They completed consultation for the 1988 PSDDA EIS.

The region of influence for cultural resourcesis the area within which any of the action
alternatives has the potential to affect archaeological, architectural, or traditional cultural
resources. For this project, thisincludes the existing disposal site and itsimmediate
surroundings. For the No-Action Alternative, the region of influence consists of the existing
location of the DMMP Disposal Site and the Anderson-Ketron and Elliott Bay DMMP sites,
aswell asthe landfills, and the train and truck routes to those landfills. For al alternatives,
the region of influence also includes potential, as yet unidentified, beneficial use sites where
sediment would be used for habitat enhancement.

3.13.2 Absence of Cultural Resources in the Deep Waters of Commencement Bay

While there are numerous archaeological sites (both American Indian and historic) and
features of the built environment on the landforms surrounding Commencement Bay, the
disposal siteislocated at a depth far too deep to have supported human activities. Despite the
tectonic activity of the general Puget Sound region that might change exposure of sites along
the coastlines in the region, the Commencement Bay disposal siteislocated at a depth that
has never been exposed to habitation during human occupation of the region.

Cultural resource investigations conducted in support of the 1988 PSDDA EIS, utilizing side
scan survey and archival historical information, found no historically significant shipwrecks
in the vicinity of the Commencement Bay disposal site (Evans Hamilton 1988; USACE et al.
1988a, Appendix C). A search of the National Register Information Service, which lists
places and objects listed on the NRHP (National Park Service 2008), also revealed no
documented historical shipwrecksin the project vicinity. Finaly, arecent check of the
NOAA Coast Survey database (NOAA 2008a) and the Automated Wreck and Obstruction
Information System (AWOI'S) Shipwrecks and Submerged Obstructions (NOAA 2008b)
reinforced these findings; their database did not indicate the recording of submerged features
in the Commencement Bay DMMP site vicinity.

Any locations identified for receipt of dredged materials for beneficial uses would require
assessment in coordination with the Washington SHPO and disposal in such areas would
need to be in compliance with Section 106 of NHPA.
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4.0 Environmental Effects of the Alternatives

4.1 Alternative 1: Expand site cumulative disposal volume ceiling to 23 mcy,
with two target coordinate shifts within the existing Target Area at 7.8 mcy
and at 18 mcy

4.1.1 Physical Oceanography

For Alternative 1, the Commencement Bay disposal site boundary would remain the same.
The cumulative disposal volume ceiling would be increased from 9 mcy to 23 mcy.
Alternative 1 would consist of two shiftsin disposal coordinates: the adoption of ashiftin
disposal coordinates, provisionaly designated at the beginning of DY 2008 (June 2007),
when the Commencement Bay disposal site had reached a cumulative disposal volume of 7.8
mcy, to alocation 565 feet southeast of the initial site center within the existing Target Area;
and an additional disposal coordinate shift, when the site reaches a cumulative disposal
volume of 18 mcy, to alocation 565 feet southwest of theinitial site center and within the
existing Target Area (see Figures 7, 8). Based on heavily field verified modeling under these
conditions, the projected mound height would be 232 feet after 23 mcy of cumulative
disposal (Figure 25; compare to Figure 7). Without these two coordinate shifts, the mound
height would be expected to grow to 307 feet after 23 mcy of cumulative disposal.
Therefore, Alternative 1's series of two coordinate shifts to the southeast and southwest,
respectively, is expected to result in a net reduction in mound height of 75 feet after 23 mcy
(32.3 percent). Alternative 1 would incorporate a site management goal of <250 feet for the
Commencement Bay disposal mound. This goal was established by the DMMP agencies
after review of the results of the numerical modeling analysis (Michelson, 2008). The
coordinate shift would enable the DMMP agencies to meet this management objective, while
remaining in the disposal site boundary outlined in the 1988 FEIS, as referenced in the
existing shoreline permit (SD-18-04). The projected footprint of the disposal mound would
be approximately 215 acres? after 23 mcy (Figure 26), which is similar to Alternative 2
(Figure 27). Further institutional controls for disposal at the site would be evaluated if the
dredged material footprint exceeds the designated perimeter management boundary (>3 cm).

The DMMP agencies conducted a circulation study within Commencement Bay using the
CMS-M2D numerical model to assess the influence of the disposal mound on tidal current
patterns (Section 3.1). Under Alternative 1, the projected mound height would be 232 feet
following the cumulative disposal of 23 mcy of dredged material. Depth averaged current
velocities determined using the CMS-M2D numerical model at the center of the mound, to
the north of the mound, and to the east of the mound are provided in Figures 28, 29, and 30,
respectively. Overal, the 232-foot disposal mound has very little impact on tidal currentsin
Commencement Bay. Thelargest, but still minor, increase in maximum current velocity
would occur at the center of the site, increasing from 1.0 foot/second (0.31 meter/second) to
1.1 feet/second (0.38 meter/second) (Figure 28. North of the disposal mound, the maximum
current velocity (1.1 feet/second or 0.35 meter/second) remains unchanged relative to all of
the proposed alternatives (Figure 29). In all cases, the maximum current velocities are less
than the critical velocity required to initiate bedload transport for the majority of sediments
disposed of at the site, according to sediment transport theory. Thisis further corroborated

25 The 1988 EIS (USACE, 1988a) designated this site as an ellipsoid with site boundary dimensions of 4,600 ft by 3,800 feet (310 acres) (see Figure 3).
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by empirical monitoring data showing very little material deposited outside the site perimeter
boundary. Asaresult, there would be no significant impact on physical oceanography.

DEPTH, (FT, MLLW)

Commencement Bay PSDDA Disposal Site
MDFATE PREDICTED THICKNESS (FT)

Site boundary

_ Perimeter line
P (0.125 nautical miles)
outside boundary

After Michalsen 2008

Figure 25. Alternative 1 Disposal Mound and Mound Height MDFATE Prediction After 23 mcy with
One Coordinate Shift after 18 mcy with No Vertical Distortion
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The maximum thickness of the mound is averaged within a 100 feet by 100 feet cell of model grid.
After Michalsen 2008

Figure 26. Alternative 1 MDFATE Predicted Mound Thickness and Footprint Area at a Cumulative
Volume of 23 mcy with an Additional 15.0 mcy of Material Placed
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Dredged Material Footprint Area (Acres)

O Footprint Above 5 ft (acres): No Action (no disposal after 9 mcy, site closed)
@ Footprint Above 5 ft (acres): Alternative 1 (1 coordinate shift at 18 mcy)
O Footprint Above 5 ft (acres): Alternative 2 (2 coordinate shifts at 13 & 18 mcy)
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Figure 27. Comparative Present and Predicted Dredged Material Footprint
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Figure 28. Depth Averaged Current Magnitude Computed in M2D at Observation Cell
“Mound Center (C)” of the Disposal Site
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After Michalsen 2008

Figure 29. Depth Averaged Current Magnitude Computed in M2D at Observation Cell
“Mound North (N)” of the Disposal Site

After Michalsen 2008

Figure 30. Depth Averaged Current Magnitude Computed in M2D at Observation Cell
“Mound East (E)” of the Disposal Site
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4.1.2 Water Quality

Disposal of dredged material at the Commencement Bay non-dispersive site would result in
elevated turbidity levels on alocalized and temporary basis. During monitoring at other
disposal sites across the country, maximum concentrations of suspended sediments observed
during disposal activities were less than 1,000 mg/L (Pequegnat 1983). Truitt (1986) found
that very little suspended sediment persists near the surface or midwater during dredged
material disposal. The highest concentrations of suspended sediments tend to occur in near-
bottom waters and are typically much lower (less than 200 mg/L) in mid and upper water
depths. Based on predictive modeling studies®, and field verified observations,
approximately 95 percent of dredged material deposited at non-dispersive sites settles within
afew minutes (Johnson et al., 1999; Moritz et a., 1999; Revelas et a, 1991; USACE
Portland District, 1995; USACE et al. 1988a, 1988c; Nelson 2003, 2006; Michalsen 2008).

Monitoring of experimental disposal sitesin Elliott Bay during and up to 9 months after
disposal showed no significant long-term impacts to water quality (USACE et al. 1988a).

Sediment-bound contaminants associated with suspended sediments may dissolve in the
water column and result in localized and temporary impacts to water quality. However,
sediments are rigorously tested for chemicals of concern and for biological effects’” before
they are determined to be suitable for disposal at DMMP sites (USACE et al. 1988a). In
addition, monitoring of dredged material deposited at the site has indicated no significant
increases in toxic chemicals in sediments or tissues, and no toxic effects to the benthic
community (Sections4.1.3 and 4.1.5). Likewise, no effects on toxic chemicalsin the water
column are expected. Nutrients could be released into the water column during disposal
actions; however, any increases would be temporary, localized, and insignificant relative to
the high nutrient concentrations in Commencement Bay waters (PSAT 2007b).
Implementation of Alternative 1 would present no appreciable change in effects on water
quality, as compared with the effects analyzed in the 1988 EIS. Continuation of dredged
disposal at the Commencement Bay site would not be expected to affect other water quality
parameters such as DO, temperature, or nutrient |oading.

Continued use of the disposal site for dredged material disposal would have temporary and
localized, but no long-term, effects on water quality at the site. Once deposited at the
disposal site, material israrely resuspended into the water column by disposal activities. No
toxic effects are expected from material suspended in the water column. Increasing the total
volume at the site and extending the duration of use would not increase the risk of
resuspension or degrade water quality or toxicity. The impacts of this alternative to existing
and future water quality would be not significant.

2% The predictive capabilities of the MDFATE and STFATE rely on site specific data. When the model is appropriately calibrated the model has been
demonstrated to be valid for managing open-water disposal sites. Example applications include, Port Gardner, Elliot Bay PSDDA sites (Revelas et al.
1991), the Mouth of the Columbia River (Moritz, Kraus, and Siipola 1999), Coos Bay, Oregon (USACE, Portland District 1995), Chesapeake Bay (Johnson
etal. 1999).

The accuracy as a predictive tool for determining mound thickness and areal footprint at Commencement Bay is demonstrated in the Michalsen report (see
Table 4.1). Through these model calibration tests, the confidence of predicting future mound configuration is acceptable. Still, it is acknowledged that
uncertainties in future physical and operational variables can result in deviations from the predicted mound configuration. Thus, the DMMP actively
collects disposal log data, sediment classification, bathymetry, and SPI data to determine if previous assumptions employed in the model remain valid.

21 Bjological effects testing and/or bioaccumulation testing required when any chemical exceeds an SL or BT.
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4.1.3 Sediment Quality

Disposal of dredged material has resulted in changes in grain size and sediment conventional
parameters (e.g., TOC), with the onsite material changing from afiner texture (mean of 76
percent fines, range of 72 to 79 percent fines) to a coarser texture (mean of 34 percent fines,
range of 5 to 65 percent fines), and monitoring has confirmed a general improvement in
sediment quality (e.g., low concentrationsin chemicals). There have been no increasesin
sediment chemistry attributable to disposal. If allowed to occur, elevated chemistry in
dredged material could result in toxicity to biological organisms living within or on the
surface of the sediment. It could also lead to the bioaccumulation of contaminants within
tissues of organismsin direct contact with the sediments or from consuming organisms that
live within the sediments. However, none of these “potential” impacts have occurred at the
Commencement Bay site, because of the stringent protocols in place for determining
suitability of sediment for open-water disposal. The CB site is the most monitored disposal
sitein the nation. These potential impacts to the biological community (e.g., exceedance of
Site Condition Il Guidelines?) are described further in Section 4.1.5, but they have alow risk
of occurring. If, after amonitoring event, the sampling results reflect any one of the adverse
effects listed above, the DMMP agencies would deliberate and decide on a course of action
to further assess the impacts using adaptive management (2007 UEMP, see SAIC 2007). If
dataresults find any adverse impacts occurring, the DMMP could close the site pending
further assessment. A good example would be the 2001 monitoring year when athin layer of
disposed material was located outside the perimeter line. The site was closed until all four
DMMP agencies fully evaluated the effects of the offsite material, and concluded that these
sediments were well below all chemical guidelines of concern (SQS), exhibited no toxicity,
and showed no impacts to benthic communities or elevated tissue chemistry that could be
attributed to dredged material disposal (Striplin 2001).

Under this alternative, average annual disposal volumes would be similar to volumes
disposed of at the site in recent years (approximately 700,000 cy/yr). As mentioned before,
only dredged material determined to be suitable for open-water disposal would be disposed
of at the site (DMMP 2008 Users Manual. The DMMP would continue to monitor and
manage the site, and since sediment volumes disposed of under Alternative 1 would be
similar to those already disposed of at the site, any impacts to sediment quality would be
expected to be comparable to those observed during the past post-disposal monitoring
conducted at the site, and thus would not be significant. Implementation of Alternative 1
would present no appreciable change in effects on sediment quality, as compared with the
effects analyzed in the 1988 EIS.

As described in Section 3.3, atotal of eight post-disposal surveys have been conducted to
monitor the disposal site conditions from 1995 to 2007. To date, onsite chemical monitoring
and toxicity testing have confirmed that DMMP Site Condition Il (minor adverse effects on
biological resources due to sediment chemicals; SAIC 2008) chemical and biological
guidelines have not been exceeded since disposal operations began.

Onsite monitoring results from the post-disposal surveys (1995 to 2007) provide positive
evidence of the adequacy of the DMMP evaluation procedures in properly characterizing
dredging projects over the life of the dredged material management program. Adaptive

28 By definition an exceedance of Site Condition Il could result in “minor adverse effects, due to chemicals of concern in dredged material, on biological

resources” at the disposal site (EPTA, 1988). Minor effects are defined as potential sublethal chronic effects, but no significant acute toxicity effects within

the site, or its dilution zone (MPR, 1988, Chapter 7).
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management as a key monitoring strategy has ensured that any impacts to the site have been
minimal. Therefore, impacts to sediment quality due to dredged material disposal for
Alternative 1 are not expected to be significant.

4.1.4 Plankton/Neuston

Asdescribed in Section 4.1.2, Water Quality, disposal of dredged material would result in
elevated turbidity levels for afew hours on alocalized and temporary basis. The potential
for exposure of plankton to contaminants would be minimal. Because disposal occurs from
bottom dumped barges, where most of the material enters the water column below the water
surface, any potential effects on neuston in the sea surface microlayer are therefore sharply
reduced. Very little suspended sediment persists near the surface or midwater during
dredged material disposal (Truitt 1986). Effects on phytoplankton, zooplankton, and neuston
from deposition usually result from material in the water column, which occurs only during
and immediately following disposal and is limited to asmall area around the disposal site.
Dredged material could temporarily inhibit photosynthetic processes for phytoplankton, and
interfere with feeding by zooplankton. Once deposited, materia at the disposal site has
stayed in place on the disposal mound, with very minimal resuspension. Increased site
volume is not expected to increase resuspension, and short-term effects are expected to
continue to be minimal.

Asdescribed in Section 4.1.2, nutrients released into the water column during disposal
actions would be rapidly diluted and dispersed. The continued use of the disposal site would
not increase the frequency of phytoplankton blooms in Commencement Bay.
Implementation of Alternative 1 would present no appreciable change in effects on plankton
and neuston, as compared with the effects analyzed in the 1988 EIS. Disposal is not
expected to result in significant levels of contaminants in the sea surface microlayer and
would have no significant impacts to neustonic organisms associated with the microlayer.

4.1.5 Benthic Community

Impacts to the benthic community due to disposal of dredged material depends on the type
and amount of material being deposited, the rate of accumulation and burial time, the
frequency of disposal, and the type of organisms present at the disposal site. For Alternative
1, the frequency and annual volume of disposal is expected to be comparable to that of recent
years. Dredged material would be disposed of within the same disposal zone, although the
disposal site target was shifted within the zone in 2007 to dampen the mound height, with an
additional target shift planned with this alternative after 18 mcy of cumulative disposal.
DMMP s adaptive disposal site management would continue, so that the observed minimal
impacts to the benthic community would not be expected to increase. The types of impacts
expected are limited to chemical and physical impacts. Due to the rigorous testing on all
dredged material, chemical impacts have not occurred and are not expected in the future.
Therefore, the impacts to benthic communities are limited to temporary physical impacts
from each disposal event. The general results of observed monitoring surveys conducted at
the site since 1995 are described below.

Physical impacts to the benthic community include burial and smothering of existing species.
Suspension and surface deposit feeders would be the most susceptible to burial. Mobile
infaunal deposit feeders would be more likely to survive burial by their ability to burrow
upward through the newly deposited material. Based on various studies of critical burial
depths for different benthic organisms, critical buria depths appeared to range from 5 cm for
suspension and surface deposit feeders, to 30 cm for active burrowers (Nichols et al. 1978;
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Maurer et al. 1978). Significant mortality could result in thicknesses greater than the 5 to 30
cm depth. The thinner the disposal layer (e.g., <10 cm), the more likely the organisms will
be able to survive. Buria impacts would be expected to be greatest at the site center where
the dredged material is released, and would be less towards the edges of the disposal site.
Post-disposal monitoring has shown that the incremental impacts from each discrete disposal
event did not result in dredged material layers greater than 10 cm over most of the disposal
site, and, therefore, impacts to the benthic organisms were minimized.

With time, in areas where the benthic community has been physically displaced due to
disposal, Stage I, and later Stage Il and higher order successiona Stage |11 deposit feeding
invertebrates will recolonize the site, depending on the frequency of disturbance and
characteristics of the disposed dredged material. It isexpected that the benthic community
may not fully recover within the immediate disposal target zone, while dredged material
disposal is actively ongoing. The benthic community may also vary within the disposal site
depending on the characteristics of the sediment deposited at the site (e.g., sediments at the
Site center are coarser than the sedimentsin adjacent areas). Sediment vertical profile image
monitoring at the disposal site conducted from 1995 to 2007 has shown Stage | communities
at the site center as predicted. However, Stage Il and Stage |11 species were also observed
within the disposal site area during these surveys, suggesting that at the periphery of the
disposal mound vertical migration through thin layers of dredged material (<10 cm) is
actively occurring asis recolonization at the site during periods of disposal inactivity. The
benthic community appears to be resilient and adaptable to the disposal of dredged material.
Thisis supported by the wide distribution of Stage I11 infaunal communities and high OS|
values observed within the disposal site during the post-disposal surveys. Evenin 2007, the
year in which the greatest volume of dredged material was disposed of at the site (1.3 mcy),
there were Stage |11 organisms present at most |ocations both on and off site, and mean OSI
values (>+7) wererelatively high throughout the disposal sitearea. Thisimplied that the
high frequency of site use and physical impacts of dredged material disposal did not have
long term detrimental effects on the resident benthic community, except at the site center.

The results of the monitoring surveys (1995, 2001, 2003, 2007) have shown that the benthic
infauna community at the offsite Transect Stations fluctuated greatly over time, and the
results suggested other naturally occurring factors (e.g., interspecific competition, predation
pressure, variable recruitment of planktotrophic larvae, etc.) may have contributed to the
changes observed, and that the changes were not attributable to dredged material disposal.
Several studies have shown that interspecific competition (e.g., including competition for
space, food, and interference from sediment destabilization), changes in patterns of
abundance due to adult-larval interactions, changes in population dynamics due to seasonal
trends, predation pressure on other organisms, and other factors can have a mgjor effect on
the existing benthic community. One example is the tube-dwelling amphipod Ampelisca
abdita, which has been shown to hinder populations of the mud snail Nassarius sp. asits
mats of tubes hinder the feeding of the snail. Thisin turn would reduce the predation
pressure on other organisms by the mud snail (Mills 1969; Gray 1981). Deposit feeders can
change the sediment with their reworking activities. Patterns of abundance can be affected
by adult-larval interactions of particular assemblages (Gray 1981; Woodin 1976). For
example, depositing feeders feed at the surface layers where larvae of other organisms may
be feeding. Zajac and Whitlatch (1982) aswell as other studies (McCall 1976, 1978; Rhoads
et al. 1978) found differences in recolonization and ambient benthic infaunal population
dynamics related to seasonal trends. Population densities tended to be higher in the spring.
Studies within Puget Sound have also identified temporal variability in the benthic
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community structure that appear to be related to natural cycles or interspecific competition,
and the population dynamics were complex and difficult to relate to physical and chemical
sediment parameters (Nichols 2003; Partridge et al. 2005).

Impacts to the benthic community off site are expected to continue to be minor, and long-
term impacts are not expected to be significant due to continued dredged material disposal at
the site.

Another potential impact to benthic infauna could be toxic effects from the dredged material
disposed of at the site or the accumulation of contaminants within their tissues, which could
result in biomagnification in organisms, such as fish, that consume them. However,
sediments disposed of at the site have all met DMMP screening and bioaccumulation trigger
levels, and Washington State SQS criteria (i.e., have been determined to be suitable for open-
water disposal). Thus, the sediments disposed of at the site would not be expected to contain
levels of contaminants that would have biological effects on the organismsliving in the
vicinity of the disposal site. Post-disposal sediments sampled on site have always met Site
Condition 11 guidelines, which confirms that dredged material taken to the site has met
DMMP suitability guidelines. Therefore, because of the generally low concentrations of
bioaccumulative chemicals, it is unlikely that these contaminants would bioaccumulate
within tissues of organisms on site. Furthermore, toxicity tests conducted on samples
collected within the disposal site have shown that organisms exposed to the dredged material
have not exhibited toxic responses to the sediments disposed of at the site.

Monitoring of Molpadia intermedia (sea cucumber) tissues collected off site and evaluated
for the potential for bioaccumulation of BCOCs has shown that the overall chemical body
burden in this species has not increased as aresult of dredged material disposal (Section 3.5
and Appendix A). Mercury, copper, and phenol exceeded guidelines during one survey
(2001), but this was either attributed to area-wide changes (e.g., asimilar increasein
benchmark samples) or levels were below the current bioaccumulative chemicals of concern
TTL. Arsenic exceeded the TTL in both 2003 and 2007, but levels were below baseline
levels, suggesting the dredged material disposal did not contribute to the arsenic levels
observed in the tissues. Therefore, the bioaccumulation of chemical contaminantsin benthic
organisms occurring off site in the vicinity of the disposal site has not been found to be
significant over all the post-disposal monitoring surveys (1995, 2001, 2003, 2007), where
benthic tissue was evaluated.

In conclusion, the continued use of the dredged material disposal site, with similar annual
volumes of dredged material being disposed of through the use of adaptive management
practices as proposed for Alternative 1, is not expected to have significant impacts on the
benthic community of the site. The community within the target zone would experience the
greatest impacts due to smothering at the center of the target zone, with effects diminishing
toward the periphery of the dredged material footprint. Toxic effects on site have not been
demonstrated since disposal operations began in 1988. The benthic community off site
where athin layer of dredged material extended beyond site boundaries is indistinguishable
from prevalent adjacent communitiesin the site vicinity, and significant bioaccumulation of
contaminants in site vicinity benthic organisms has not been demonstrated during post-
disposal monitoring.

4.1.6  Fish and Shellfish

Potential impactsto fish at the Commencement Bay disposal site due to dredged material
disposal are not expected to be significant, may include minor impacts such as temporary
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respiratory function impairment from exposure to elevated suspended sediments, and could
include burial within the target zone of the disposal site. Other potential impacts could
include the bioaccumulation of contaminants when ingesting prey species exposed to the
dredged material sediments or directly from exposure to the dredged material. However,
these types of impacts are expected to be minimal for several reasons, including stringent
evaluation of all sediments proposed for disposal at this site, resources that are not abundant
at or in the vicinity of the disposal site due to the rigid site selection process outlined in the
FEIS, and frequent site monitoring conducted to evaluate potential disposal impacts have not
documented contaminant bioaccumulation concerns (2007 UEMP).

For Alternative 1, the disposal of dredged material would occur within the same site
boundaries, which have been used since site designation. Dredged material disposed of at the
site would likely bury some of the flatfish, shrimp, and crabs within the target zone. Fish and
shellfish outside the target zone may escape burial, but suspended sediments of the dredged
material plume could cause impaired oxygen exchange due to reduced gill function.
Increased suspended sediment could also result in reduced food availability dueto burial of
benthic organisms and reduced visibility for foraging activities (O’ Connor 1991). However,
the sediment vertical profile imaging conducted during monitoring also showed that Stage |
and |1 communities dominated the site, with the implication that afood source remained
available for fish species or recovered rapidly. In addition, the reduced visibility isrelatively
short-lived. Most fish species would be expected to avoid this stress by temporarily moving
out of the area while the dredged material plume persists, so that the effects of turbidity
would be negligible. Since low numbers of bottom fish were found at the disposal site
during the 1986 and 2007 surveys, direct effects of burial and suspended particulates on fish
would not be expected to be significant. Similarly, only low levels of various shrimp species
and no Dungeness crabs were observed during al previous surveys conducted at the disposal
sites. Impacts on these species would thus be expected to be minor. Since volumes of
dredged material annually disposed of at the site are expected to be similar to disposal
volumes of recent years, the impacts are expected to be comparable and continue to be
minor.

Bottom fish feed on polychaetes and bivalves living within the sediments. Within the target
impact zone, benthic communities may be temporarily lost or reduced as aresult of burial but
can recover from thin layers of overlain dredged material. Benthic communities are
completely displaced in only arelatively small areawithin the target zone and will recover
from adjacent migration and recolonization. Demersal fish species may |leave the area until
the benthic community recovers. The feeding area of the demersal fish would change, but
the behavior would not change as aresult of temporal changesin their food resources. The
displaced fish would simply move and feed in adjacent areas. Since the disposal site area
generally has not appeared to be a significant feeding habitat area for bottom fish, the
potential impact of asmall portion of the target zone to fish resources as feeding habitat is
not expected to be significant (USACE et al. 1988a). In addition, benthic resources are
expected to quickly recover during periods of disposal inactivity, so that the initial loss of
food resources would be temporary. Post-disposal monitoring data have confirmed that the
benthic community impacts have not been significant within the disposal site and have been
relatively short-lived as evidenced by the dominant Stage I11/l community and high OSlIs
observed.

Another potential impact to fish could be the bioaccumulation of contaminants from foraging
on opportunistic benthic infaunal species living within the disposal site. Bottom-dwelling

Final 90 Reauthorization of DMMP Disposal Site
Commencement Bay SEIS



fish aso burrow within the sediment and could directly accumulate contaminants through
their skin and gill membranes. However, al dredged material disposed of at the site has been
found to be suitable for open-water disposal and has met stringent sediment quality
guidelines for disposal. Monitoring surveys have shown that in general metals and organics
concentrations both on site and off site were well below the DMMP screening and
bioaccumulation trigger levels, including the Washington State SQS, and statistical time
trend analysis showed the mgjority of the chemical compounds measured at perimeter
stations have exhibited a decreasing trend since the 1988 baseline survey. Thus,
concentrations of contaminants that were detected within sediments that could be
bioaccumulated or cause direct toxic effects were very low. Sea cucumber tissue samples
collected in offsite areas of Commencement Bay have shown that the chemical body burdens
of offsite biological resources have not increased due to dredged material disposal. In
addition, the disposal site only represents a small portion of the foraging habitat for bottom-
dwelling fish in Commencement Bay. Therefore, bioaccumulation of contaminantsin fish at
the disposal site as aresult of consuming organisms exposed to the dredged material has not
been found to be significant and would not be expected to be significant as a result of
disposal in the future. For Alternative 1, only sediments evaluated as suitable for disposal at
Puget Sound nondispersive disposal sites would continue to be disposed of at the
Commencement Bay site, so that the potential for bioaccumulation of contaminantsin fish,
either directly or through consumption of prey species, would remain low and would not be
expected to be significant.

Impacts to other fish that may be found within the disposal site either migrating through the
areaor foraging for food in the vicinity of the disposal site are expected to be negligible.
These fish would be able to avoid the area as the dredged material is being disposed of at the
site. In order for non-demersal fish to absorb chemicals from suspended particul ates through
their gills, they would have to remain within the dredged material plume for extended periods
of time, which isunlikely. Since monitoring surveys have shown that the sediments at the
site have met Site Condition Il guidelines (no more than minor sublethal chemical effects
within the site), continuing diligent dredged material evaluations and disposal management
practices would ensure that physiological effects due to dredged material disposal are not
expected to occur.

In conclusion, for Alternative 1, impacts such as loss of food or habitat for fish are expected
to be localized and temporary. Because turbidity conditions are temporary, the disposal
should not interfere with any possible migratory species (e.g., saimon), and any changesin
the fish community are expected to be temporary. Because of the ability of fish to avoid the
dredged material plume, the relatively low fish and shellfish populations at the disposal site,
and the insignificant potential to biocaccumulate contaminants from the “suitable” dredged
material, the impacts of dredged material on fish are expected to be minimal and not
significant. Implementation of Alternative 1 would present no appreciable change in effects
on fish and shellfish, as compared with the effects analyzed in the 1988 EIS. Stringent
monitoring and management of the site would continue, thus further ensuring that impacts to
the fish and shellfish communities remain not significant.

4.1.7 Birds

Continued use of the Commencement Bay disposal site could potentially affect waterfowl
and seabirds through their prey base (primarily forage fish, juvenile salmonids, schooling
fish, and molluscs). Increased water turbidity immediately following each disposal event
could interfere with feeding and photosynthesis processes of plankton on the site, which in
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turn could reduce foraging opportunities for fish. However, fish populationsin the vicinity
of the disposal site are sparse (SAIC 2008). The site lacks habitat structure or tidal currents
that would attract or concentrate zooplankton or fish (USACE 2007), there is no spawning
habitat for forage fishes, and the site is not in the migration routes for anadromous fish
populations (WDNR 2007). The original analysis of the site indicated that the value of
Commencement Bay for marine birds lies in the nearshore zone, not in deepwater habitats
(USACE et al. 19884a). Water depth isfar greater at this site (540 to 560 feet) than typical
foraging depths of pursuit-diving seabirds, and therefore benthic organisms would not be
available for foraging waterfowl. Relative to other nearby areas, such as the shorelines of
Vashon and Maury Island, and the Tacoma Narrows, which are used by larger numbers of
marine birds (Nysewander et al. 2005), feeding opportunities are poor at the disposal site for
forage fish and shellfish. Continued use of the disposal site is not expected to have a
widespread or long-term reduction in the abundance and distribution of vital prey species or
foraging habitat for marine birds in Commencement Bay. Moreover, the disposal siteis not
an area of concentration for resting marine birds. Therefore, the increased height of the
dredged material mound at the site (estimated to grow from 121 feet at 8 mcy [2007], to 132
feet at 13 mcy, 209 feet at 18 mcy, and 232 feet at 23 mcy) would have no effect on use of
the site by marine birds.

The number of vessel/barge trips to the disposal site varies by project, but in recent years it
has typically been two to five discharges per day while a dredged disposal project is active.
It is expected that asimilar level of activity will continue with Alternative 1. The temporary
turbidity that follows disposal would limit visibility and make feeding difficult, with the
result that marine birds and their prey would be likely to avoid the turbidity plume and move
elsewhere. The materials deposited at this site typically drop quickly, with turbidity levelsin
the mid- to upper water column returning to ambient levelsin less than 20 minutes. During
periods of high activity, daily exposure to elevated turbidity and potential contaminants could
range up to 2.5 hours (USACE 2007). Thislevel of exposure, in the unlikely event that any
marine birds remained in the turbidity plume, isnot considered significant exposure to
contaminants. Moreover, the affected areais about 310 acresin size (USACE 2005), which
isrelatively small compared to more productive foraging areas in central Puget Sound. The
activity and noise that accompany disposal would likely cause marine birds to avoid the area
while the vessels are present. DMMP would continue adaptive management of the site, with
opportunities for improved testing, monitoring, and disposal procedures; the possibility of
beneficial use of dredged materials elsewhere will continue to be explored under this
aternative. Asdiscussed in Section 3.3, Sediment Quality, past monitoring of the disposal
site and the dredged materials has demonstrated very little potential for bioaccumulation of
contaminants in the benthic community, including bottom fish. Marine birds are more likely
to consume pelagic fish at this site, and as discussed in Section 4.1.6, the potential for these
species to accumulate contaminants from this site is also remote. Implementation of
Alternative 1 would present no appreciable change in effects on birds, as compared with the
effects analyzed in the 1988 EIS. In conclusion, no significant impacts on marine birds or
their habitats are expected with continued use of the Commencement Bay disposal site under
Alternative 1.

4.1.8 Marine Mammals

No marine mammals are abundant in Commencement Bay, with the exception of harbor
seals. Much of the discussion above on marine birds, especially with regard to prey base,
exposure to contaminants, and responses to vessel traffic noise and disturbance, applies to
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marine mammals. The dredged disposal siteis not a productive foraging areafor marine
mammal s because fish populations are relatively low. Continued use of the disposal siteis
not expected to have a widespread or long-term reduction in the abundance or distribution of
contaminant loads of most prey species. There are no available features suitable for haul-out
sites for pinnipeds, which would therefore be present only while foraging. The few cetacean
sightings in the vicinity appear to have been animals transiting through (i.e., these animals
did not remain to feed in thislocation). The increased height of the dredged material mound
(estimated to grow from 121 feet at 8 mcy [2007], to 132 feet at 13 mcy, 209 feet at 18 mcy,
and 232 feet at 23 mcy) at the site would have no effect on movement through the site by
marine mammals.

The noise and disturbance from vessel and barge traffic, and temporary turbidity after each
disposal project, described above for marine birds would likely also cause marine mammals
to avoid the disposal site during disposal operations. The potential for significant exposure
to the turbidity plumeis not great because of the relatively small areainvolved, the relatively
brief duration of the turbidity in mid- to upper waters, and the likelihood that marine
mammals would avoid the disturbance. As discussed in Section 3.3, Sediment Quality, past
monitoring of the disposal site and the dredged materials has demonstrated very little
potential for bioaccumulation of contaminants in the benthic community, including bottom
fish, and the potential for pelagic fish species to accumulate contaminant is very low.
Implementation of Alternative 1 would present no appreciable change in effects on marine
mammals, as compared with the effects analyzed in the 1988 EIS. In conclusion, no
significant impacts to marine mammals are expected with continued use of the
Commencement Bay disposal site.

4.1.9 Threatened and Endangered Species
Puget Sound Salmonids

Adult Chinook and steelhead salmon may occur in the disposal area but they would be
unlikely to congregate there because it is not preferred habitat for either species. As
described in Section 3.9.1, Puget Sound Salmonids, juveniles would be very unlikely to
occur in the disposal area because they prefer nearshore habitats and because disposal would
not occur during the peak juvenile migration period. Disposal of dredged material would
result in elevated turbidity levels on alocalized and temporary basis and the potential for
exposure to contaminants would be negligible and insignificant (Section 4.1.2). 1f a Chinook
or steelhead were to be in the area during a disposal event, the fish would migrate from the
area affected by the discharge and recover relatively quickly from effects caused by
increased suspended sediments. Both Chinook and steel head adults and subadults are
primarily pelagic feeders, feeding mostly on forage fish. Therefore, foraging habitat would
not be adversely affected for these species, except that the disposal plume would cause
temporary and localized displacement of prey fish (both prey fish and adult salmon would
avoid the plume). Forage fish would tend to actively avoid sediment plumes and would not
be adversely affected by extension of the volume or duration of use of the disposal site
(Section 4.1.6). Therefore, extension of disposal operations under Alternative 1 may affect,
but isnot likely to adversely affect, threatened and endangered Puget Sound salmonids.

Birds

The disposal site is not preferred foraging habitat for either marbled murrelets or bald eagles
(Section 3.9.2). Both of these species prefer to forage in nearshore environments, and the
deeper waters of the disposal site are unlikely to attract these species because their prey are
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scarce. The preferred prey of marbled murrelets and bald eagles (forage fish) would tend to
avoid sediment plumes and would not be adversely affected by extended use of the disposal
site (Section 4.1.6). The area affected by the plume would be avery small part of the birds
foraging habitat, and therefore temporary avoidance of the plume would not affect foraging
adversely. The potential for toxic effects of contaminants released from discharged
sediments would be negligible and insignificant (Section 4.1.2). Moreover, bald eagles are
accustomed to vessels of all sizes on Puget Sound, and continued use of barges and tugboats
to unload dredged material would not be expected to disturb them. Therefore, extension of
disposal operations under Alternative 1 may affect, but is not likely to adversely affect, listed
birds.

Marine Mammals

As described in Section 3.9, Threatened and Endangered Species, occurrence of either Steller
sea lions or humpback whales in the disposal siteis unlikely. Southern resident killer whales
also rarely use the waters of Commencement Bay. Marine mammals, including threatened
and endangered species, would likely avoid disposal vessels and disposal sediment plumes,
thereby minimizing effects. However, should a threatened or endangered marine mammal
coincidentally be present in the disposal area during a discharge event, it could experience a
short period of non-lethal effects such asirritation due to high suspended sedimentsin the
water column (Section 4.1.2). The potential for exposure to contaminants in the water
column would be minimal, as described in Section 4.1.2. The preferred prey of marine
mammals (primarily forage fish in the case of sealions and salmon in the case of orcas)
would tend to avoid sediment plumes and would not be adversely affected by expanded use
of the disposal site (Section 4.1.6). Humpback whale feeding grounds are located off of the
Pacific coast. Therefore extension of disposal operations may affect, but is not likely to
adversely affect, threatened and endangered marine mammals.

As described in Section 3.9, southern resident killer whales are top-level predators that feed
high on the aquatic food chain. Rigorous monitoring screens of dredged materials for
BCOCs against screening criteria are conducted to prevent bioaccumulation of these
chemicals to harmful levelsin fish and invertebrates (Section 4.1.6). Monitoring at the
various disposal sitesin Puget Sound confirms that bioaccumulation of BCOCs has not been
significant in benthic invertebrates. Therefore, continuance of disposal operations would not
adversely impact BCOC levelsin prey species for southern resident killer whales.

The size and height of the disposal mound would be managed by the DMMP, and would not
be expected to have any adverse impacts on marine mammals, as it would remain at least 300
feet below the water surface at its highest point. Therefore, expansion of disposal site
volume may affect, but is not likely to adversely affect, listed marine mammals.

4.1.10 Fishing

The effects of dredged material disposal at the Commencement Bay site on Tribal
commercial salmon fishing practices have been minimal over time. There have been no
known conflicts between Tribal commercial fishing and dredged material disposal activities.
Use of the site for dredged material disposal is regulated by the Washington State
Department of Natural Resources (WDNR)' s permitting authority, which permits when
disposal can occur. Thereisalso USACE'sregulatory authority that requires consultation
with potentially affected Tribes to avoid conflicts with Tribal fishermen as a standard
USACE permit condition. Thus, disposal operations can be timed so that they avoid open
Tribal salmon fishing and non-ceremonial periods. If disposal activities were to occur during
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an open Tribal fishing period, then Tribal fishing, particularly drift gillnet fishing, would be
displaced from the immediate area (disposal would be unlikely to damage fishing gear).
However, the disposal target areais relatively small in comparison to the area available for
fishing, and thus this displacement would be expected to be very minor in effect.

There have been no known conflicts between use of the site for dredged material disposal
and non-Tribal commercial or recreational fishing. For non-Tribal commercial fishing, this
could be partly due to the closure of SMA 11A (which encompasses a portion of the site) to
commercial fishing since the 1980s. Even though there have been no conflicts, it islikely
that some commercia and recreational fishing activities have been displaced by dredged
material disposal in the past (although it is more likely that recreational fishing has been
periodically displaced from the disposal target areathan commercial fishing). Whilethereis
some long-term potential for displacement of fishing from the disposal target area, this area
isrelatively small in comparison to the area available for fishing. Thus, any interference
from dredged material disposal on fishing activities would be expected to be very minor.

4.1.11 Marine Transportation

The current water depth at the disposal siteis greater than 400 feet. Even though additional
dredged material would be disposed of at the site up to 23 mcy, the water depths would still
be greater than 300 feet at the highest portion of the mound after a cumulative volume of 23
mcy. Therefore, there would be no potential for any vessel to become grounded on the
dredged material mound.

The only potential effect on navigation could occur when a barge is offloading dredged
material over the site. At these times, other vessels would need to avoid the disposal barge.
Typicaly, collisons are more likely to occur when two vessels are underway and headed in
opposing directions, and the disposal barge is relatively stationary when offloading. The
potential for a collision would be slightly exacerbated during foggy weather or evening hours
because of more limited visibility. However, vessels in these conditions use lighting, horns
or bells, and radar to warn and/or locate other boat traffic.

The dredged disposal activity has been ongoing for close to 20 years at the Commencement
Bay site and all disposal activity is monitored by the U.S. Coast Guard through their Vessel
Traffic Service; the Port of Tacoma reports that there have been no known collisions between
container ships, bulk carriers, or other ships entering and leaving the Port with a dredged
disposal barge, nor have there been conflicts with navigation (Brenner 2008). Thisislikely
because dredged disposal is a known activity; the Port of Tacoma harbormaster warns ships;
night lighting (red-green-white flashing light) at the Port facilities directs ships past the
dredged disposal site on the north side; and larger vessels are equipped with radar and Loran
to locate other boat traffic. With continued use of the site, this lack of conflict would be
expected to continue, with no adverse impacts to marine transportation. Implementation of
Alternative 1 would present no appreciable change in effects on marine transportation, as
compared with the effects analyzed in the 1988 EIS.

4.1.12 Air Quality

Air pollutant emissions produced from each project alternative were estimated and then
compared to the criteriaidentified below to determine their significance. Emission sources
associated with the project alternatives include diesel-powered equipment involved in
dredged materia transport and handling.
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Criteriato determine the significance of air quality impacts are based on federal, state, and
local air pollution standards and regulations. To assess the significance of project air quality
impacts for NEPA purposes, proposed emissions would be potentially significant if they
exceed the thresholds that require an operating permit under PSCAA Regulation I, Article 7,
including (1) 100 tons per year of aregulated pollutant, such as volatile organic compounds
(VOCs), CO, nitrogen oxides (NOx), sulfur oxides (SOx), and PM1o; (2) 10 tons per year of a
hazardous air pollutant (HAP); or (3) 25 tons per year of combined HAPs (PSCAA 2009b).
This approach is conservative, as these thresholds are designed to assess the potential for
stationary sources to impact alocalized area and contribute to an exceedance of an ambient
air quality standard (see Table 19). However, all proposed emissions would occur from
mobile sources that would spread impacts over the Eastern Puget Sound region between
Tacoma and Seattle.

If proposed emissions exceed a significance threshold described above, further analysis of
the emissions and their consequences would be performed to assess whether there was a
likelihood of asignificant impact on air quality. The nature and extent of such an analysis
would depend on the specific circumstances. The analysis could range from simply a more
detailed and precise examination of the likely emitting activities and equipment, to air
dispersion modeling analyses (or air quality impact assessment). If project emissions were
determined to increase ambient pollutant levels from below to above a national or state
ambient air quality standard, these emissions would be significant.

Air quality impacts from Alternative 1 would occur from combustive emissions due to the
use of diesel-powered dredging equipment and tugboats. Factors needed to estimate
dredging equipment emissions were obtained from the USEPA NONROAD emissions model
for nonroad equipment (USEPA 2005). Factors needed to estimate tug boat emissions were
obtained from specia studies on vessel emissions (Entec UK Limited 2002). Appendix B
includes data and assumptions used to calculate air emissions from Alternative 1.

Table 20 summarizes the annual emissions of criteria pollutants that would occur from the
following scenarios under Alternative 1: (1) the projected average annual disposal volume of
700,000 cy (Brenner 2008) and (2) the high range annual disposal volume of 869,000 cy that
occurred in recent years (Section 1.2). A dredge material barge with a capacity of 1,900 cy
would transport dredge material to the Commencement Bay disposal site under each
scenario. Thiswould result in 368 or 455 annual barge trips under the average and high
range scenarios, respectively. The datain Table 20 show that emissions from either scenario
under Alternative 1 would remain below the NEPA annual emission significance thresholds.

Table 20. Annual Air Emissions Associated with Alternative 1

Annual Air Pollutant Emissions (tons)

Scenario/Activity

SOx PM10 PM25
700,000 Cubic Yards per Year
Dredging 1.60 7.62 23.35 2.56 1.47 1.42
Barge Transport of Dredged Material 0.27 0.60 7.17 0.01 0.37 0.35
Annual Emissions 1.87 8.22 30.52 3 1.96 1.87
869,000 Cubic Yards per Year
Dredging 1.97 9.42 28.85 3.17 1.82 1.75
Barge Transport of Dredged Material 0.34 0.74 8.87 0.68 0.60 0.56
Annual Emissions 2.31 10.16 37.73 3.84 2.42 2.31
NEPA Significance Thresholds 100 100 100 100 100 100
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Dredging equipment and tug boats that operate under Alternative 1 would emit HAPs that
could potentially impact public health. HAPs generally are subsets of VOC and PM 10
emissions. Under the high range annual scenario, Alternative 1 would produce a combined
total of 4.73 tons of VOC and PM10 emissions and therefore would not exceed 10 tons per
year of aHAP or 25 tons per year of combined HAPs. Implementation of Alternative 1
would present no appreciable change in effects on air quality, as compared with the effects
analyzed in the 1988 EIS. Therefore, Alternative 1 would produce less than significant air
quality impacts with regard to levels of HAPs or criteria pollutants.

4.1.13 Historical and Cultural Resources

Under federal law, impacts to cultural resources may be considered adverse if the resources
arelisted in, or are eligiblefor listing in, the NRHP, or are important to traditional cultural
groups, such as American Indians. An NRHP-listed or eligible resourceis a historic
property. An action resultsin an impact to a historic property when it alters the resou