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Commencement Bay at southern end of Puget Sound; intertidal areas; 7 inland waterways
X

Active

1983
1989; 1997 (ESD); 1999 (ESD); 2000 (ESD)
OU-1 (sediments); OU-5 (source control)

Thea Foss Waterway (formerly City Waterway), about 1.2 mileslong by about 600 feet wide,
narrowing to about 400 feet wide; also, the appended Wheel er-Osgood Waterway, about 1,500
feet long by about 150-200 feet wide.

A portion of the width of the Thea Foss Waterway is a designated navigational channel, with a
designated water depth of 29 feet (mean low water) at the mouth up to a designated water depth
of 19 feet (mean low water) at the head.

PAHSs; bis (2-ethylhexyl) phthalate (BEP)
Numerousindustrial operations; stormwater runoff; contaminated groundwater

The overall Commencement Bay Superfund site includes 10-12 square miles of shallow water
shoreline, and adjacent land, most of which is highly developed and industrialized. The upland
boundaries of the site are defined according to the contours of localized drainage basins that
flow into the marine waters. The marine boundary of the siteislimited to the shoreline,
intertidal areas, bottom sediments, and water of depths less than 60 feet below mean low water
level. The nearshore portion of the site is defined as the area along the Ruston shoreline from
the mouth of Thea Foss Waterway to Pt. Defiance. Thetideflats portion of the site includes the
Hylebos, Blair, Sitcum, Milwaukee, St. Paul, Middle, Wheel er-Osgood, and Thea Foss
Waterways; the Puyallup River upstream to the Interstate-5 bridge; and the adjacent land

areas. In 1996, EPA deleted the St. Paul and Blair Waterways from the NPL.

The areas within the waterways that require cleanup have been identified in a 1999 ESD
(Reference A-482). The Thea Foss and Wheel er-Osgood Waterways have been organized into
Superfund Sediment Management Areas (SSMAS). There are seven SSMASs. The studies that
have been completed indicate that the most severe contamination at surface and at depth
occursin segments 6 and 7 and tapers off gradually towards the mouth of TheaFossin
segments 2 and 1. Primary contaminants found throughout the waterways that require cleanup
both at surface and subsurface are bis (ethylhexyl) phthalate (BEP) and PAHs. Other
contaminants, such as metals, are more localized.

Superfund. Final

The Commencement Bay Nearshore/Tideflats (CB/NT) site was placed on the NPL in 1983 and
an RI/FS at the site was completed in 1988. The RI/FSidentified types and levels of chemicals of
concern in sediments and developed priority areas based on the potential impact of these
chemicals on humans and wildlife. In 1989, EPA issued a ROD that designated two OUs: source
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control (OU-5) to focus efforts on controlling upland sources and discharges to the Bay and
sediment remediation (OU-1) to focus on cleanup of contaminated sediments at the CB/NT. The
Washington Department of Ecology isthe lead agency for source control and EPA isthe lead
agency for sediment remediation.

In addition, the ROD selected the remedial actionsto be used at eight of the nine contaminated
sediment problem areas identified as being the most contaminated. These problem areas
include: 1) Mouth of Hylebos Waterway, 2) Head of Hylebos Waterway, 3) Sitcum Waterway,
4) St. Paul Waterway, 5) Middle Waterway, 6) Mouth of Thea Foss Waterway, 7) Head of Thea
Foss Waterway, and 8) Wheel er-Osgood Waterway. The ninth problem area, an area offshore
from the Asarco Smelter, isto be addressed by a separate ROD. Problem areas (6), (7), and (8)
arethisproject, 10-08. Problem areas (1) and (2) arein this Database as Project ID 10-01;
problem area (3) isin this Database as Project ID 10-05; problem area (5) is Project ID 10-11; and
the ninth problem areaiis Project ID 10-15.

EPA's 1989 ROD for the Site established cleanup levels, called Sediment Quality Objectives
(SQO0s), for severa problem chemicals found to be causing adverse effects to human health and
the environment. The SQO for PCBswas set at 150 parts per billion. The ROD required that the
SQOs be met within ten years after completion of sediment remedial action. The ROD predicted
that if sedimentswith PCB concentrations greater than a Sediment Remedial Action Level
(SRAL) of 240-300 ppb were removed, the 150 ppb PCB SQO would be met in ten years through
natural recovery processes. Inthe 1989 ROD, the volume targeted for remediation in the Thea
Foss and Wheel er-Osgood Waterways was 437,000 cy at an estimated cost of $9.1 million.
During pre-design sampling, new data were collected from the Hylebos Waterway showing that
approximately twice the amount of sediment originally estimated in the 1989 ROD would require
cleanup. Further, EPA lowered the toxicity factor used to assess human cancer risks associated
with PCBs. In response to concerns about these issues, EPA decided to reeval uate the PCB
sediment cleanup level for the entire Commencement Bay Site. Theresultisan ESD issuedin
1997 in which EPA modified the PCB cleanup level for the entire Site to 450 ppb, to be achieved
during cleanup, and 300 ppb, to be achieved within ten years after cleanup through natural
recovery processes. (On March 17, 1999, environmental groupsfiled suitin U.S. District Court
against EPA opposing this cleanup level modification; the lawsuit was withdrawn shortly after
it wasfiled). Inthe 1997 ESD, EPA stated that the volume of sediments requiring remediation in
problem areas at the Site are relatively insensitive to the PCB cleanup level, except in the
Hylebos Waterway.

Cleanup to 450 ppb is expected to result in a post-cleanup average PCB concentration of less
than 150 ppb in all waterways at the Site. EPA estimates that the post-cleanup average PCB
sediment concentration after cleanup to 450 ppb will be 74 ppb for the entire Site, 124 ppb for
the Hylebos Waterway, and 108 ppb for the Thea Foss Waterway. PCB sediment
concentrations are expected to be further reduced over time due to natural recovery processes
to approximately 63 ppb for the entire Site, 80 ppb for the Hylebos Waterway, and 81 ppb for the
Thea Foss Waterway.

Asaresult of ongoing pre-remedial design studies of the remaining waterways requiring
remedial action (Hylebos, Middle, Thea Foss, and Wheel er-Osgood), USEPA, in November
1999, issued the draft of asecond ESD. In general, thisdraft ESD contains changes to the
remedial actions specified in the 1989 ROD regarding: 1) the size of the problem areas, estimated
volume of sedimentsto be removed, and subsequent revised project costs, 2) institutional
controls related to contaminated sediments contained onsite, 3) inclusion of enhanced natural
recovery as aremedy option, and 4) additional specificity regarding the remedial actionsfor the

Full Report01-General Site I nformation Page 2 of 4 MCSS Database Release 5.0
Tuesday, September 14, 2004 GE/AEM/BBL



GENERAL SITE INFORMATION, CHARACTERISTICS, AND STATUS

Project Name COMMENCEMENT BAY - PROJECT 3 (Thea Foss ProjectID: 10-08
Waterwa
Last Updated: 11/20/03

Hylebos, Thea Foss, and Wheel er-Osgood Waterways.

In March 1994, the City of Tacoma entered into an Administrative Order on Consent with EPA
to carry-out the design of the remedial action for the Thea Foss and the Wheel er-Osgood
waterways. The City subsequently analyzed previous data, conducted additional studies
regarding the nature and extent of contamination in the waterways, and prepared a pre-design
evaluation. The studies and evaluationsincluded three rounds of sampling, afeasibility study
to evaluate cleanup actions for NAPL seeps located at the head of the Thea Foss Waterway, an
evaluation of potential disposal sites for dredged contaminated sediments, and an eval uation of
the potential for sediment recontamination after cleanup. Asaresult of thiswork, areas within
the Thea Foss and Wheel er-Osgood Waterways requiring remediation were identified, and
designated by seven Superfund Sediment Management Areas (SSMAS).

The proposed remediation of the seven SSMAswould result in a dredging volume of about
620,000 cy and capping volumes in the range of 255,000 to 257,000 cy (1999 ESD). Cap
thickness would be aminimum of three feet. The remedial action would result in the complete
dredging of approximately 24 acres; dredging and/or capping of approximately 33 acres; natural
recovery (including enhanced natural recovery for 4 acres) of approximately 25 acres; and no
action for 37 acres. Complete removal of contaminated sedimentswill occur in a substantial
portion of the navigation channel. The cost of this remedy, including disposal of contaminated
sediments at the St. Paul Nearshore Fill (to be built as part of the remedy), was estimated at $35
million (1999 ESD).

In May 2002, the design contractor submitted the final design for remediation to the City of
Tacoma Dept. of Public Works and the USEPA, for approval. The quantitiesin the final design
changed (from those proposed in the Explanation of Significant Differences) and included
dredging of about 525,000 cy of contaminated sediments, capping about 20 acres of sediments
in place, constructing new slopes and erosion protections along 10,000 feet of shoreline, and
installing 400 feet of permanent sheetpile bulkhead.

Source control at the Thea Foss Waterway has been difficult since it has three segments, each
with its own unique aspects. Source control was completed first for two of the three segments,
the Mouth of Thea Foss Waterway (in 1997) and the Wheel er-Osgood Waterway (in 2000) .
Controlling contaminant sources to the third segment, the Head of the Thea Foss Waterway,
proved especially difficult becauseitisafairly small areawhich receives stormwater drainage
from alarge upland area, and many are older industrial sources. Oil seeps had been found in
sediments at the Head of Thea Foss Waterway. In order to control these seeps, they were
covered with an absorbent material as part of the clean material cap. In addition, ametal
sheetpile wall will be placed at the head of the waterway across its entire width to contain the oil
and eliminate its migration to the remainder of the waterway.

In 2003, two consent decrees were lodged in federal district court prescribing performance of
the cleanup work by the City of Tacoma, Puget Sound Energy, Advance Ross Sub Company,
and Pacificorp, while designating 77 other parties that would pay money to help fund the work.
Under the consent decree, the City of Tacomawill clean up 80 percent of the waterway, starting
near the SR 509 Bridge down to the mouth of the waterway and including the Wheel er-Osgood
Waterway. Puget Sound Energy, Advance Ross Sub Company, and Pacificorp will clean up the
other 20 percent of the waterway, an area extending south of the SR 509 Bridge to the head of
the waterway.

In early 2003, the City of Tacoma completed six initial projectsin preparation for the dredging
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Remedial Action Planned:

Risk Assessment:

Remedial Action | mplemented:

Status of Dredging
PRPs:

Contacts:
References:
Modeling:

Fishing Advisory:

project -- work that had to be completed by February 15 to avoid the “fish window” for salmon
and other migratory fish. Thesix projectsincluded (1) pulling and disposing of 460 pilings; (2)
stabilizing shoreline with steel sheetpile; (3) removing slag piles and debris from two wharf
areas, and capping with sand and rocks; (4) removing two sunken boats and debris from the
waterway banks; (5) excavating debris from along a bank and placement of acap and grout
blanket; and (6) capping another sloped bank along the waterway.

For the remainder of the 2003 construction season, the City of Tacoma has implemented other
preparatory projectsincluding removal and disposal of additional pilings; dismantling amarina;
and building a new marinato hold boats moved temporarily during dredging. Contractorsfor
the City of Tacoma are also preparing the disposal sitein the St. Paul Waterway, where the
dredged sedimentswill be confined. Clean sedimentsthat will be removed from the St. Paul
Waterway will be placed on the Puyallup Deltato build up the Delta as a benefit to salmon.

The City of Tacomaportion of the project is expected to include dredging of 525,000 cy,
placement of about 210,000 tons of capping material, and habitat mitigation at multiple
locations. Dredging is expected to start in 2004 and be completed in 2006. Estimated cost is $88
million. Dredged material will be disposed into the St. Paul Waterway CDF.

At the Head of the Thea Foss Waterway, Puget Sound Energy, Advance Ross Sub Company,
and Pacificorp completed plansto dredge about 7,500 cy of sediments near outfalls, cap the
head of the waterway area, and build a submerged barrier wall across the waterway just north of
the SR 509 Bridge. Demolition and debris removal preceded dredging and capping. Dredging
and capping began in September and completion is expected in February 2004. Habitat
restoration along the banks will be placed over an oily seep area near the SR 509 Bridge. The
cap for one underwater areawill be made of thick plastic, with a 3-to-6-foot sand cap; the cap for
the remainder of the areawill be a continuous clean layer of soil.

Kl & K O 0O ~

Kl O

Key Conditions: capping; confined disposal facility; dredging; fish spawning limitations; floating oil; natural
recovery; navigational dredging component; tidal fluctuations
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Target Sediment Cleanup
Standards (TSCS):

How TSCS Established:

Head of Thea Foss:[J(1) Cadmium— 6.6 ppmafter cleanup (SRAL), not greater than 5.1 ppmten
years after cleanup (SQO); (2) Lead — 580 ppm (SRAL), 450 ppm (SQO); (3) HPAH — 22,000 ppb
(SRAL), 17,000 (SQO); (4) Mercury —0.77 ppm (SRAL), 0.59 ppm (SQO).

Mouth of Thea Foss:[J(1) HPAH — 25,000 ppb (SRAL), 17,000 ppb (SQO); (2) Mercury: 0.89 ppm
(SRAL), 0.59 ppm (SQO).

Wheeler-Osgood: (1) HPAH — 20,000 ppm (SRAL), 17,000 ppm (SQO); zinc — 490 ppm (SEAL),
0.59 ppm (SQO).

The 1989 ROD established cleanup levels, called Sediment Quality Objectives (SQOs), for
several problem chemicalsin each waterway judged to be causing adverse effects to human
health and the environment. For developing SQOsfor the site, EPA relied heavily on the 1989
Puget Sound Water Quality Management Plan (PSWM P) which specified goals and policies
applicableto the CB/NT area.

Two elements of the PSWMP cited in the ROD as being of particular importance to the
development of SQOs were 1) standards for classifying sediments having adverse effects
(Element P-2) and 2) guidelinesfor sediment cleanup decisions (Element S-7). The PSWMP
provided (in Element P-2) aconceptual target condition, called a Sediment Quality Goal (SQG),
that was intended as along-term goal for the Puget Sound area and was to be achieved through
numerous actions over a period of years. The SQG was defined as “the absence of acute or
chronic adverse effects on biological resources or significant human health risk.” The SQOs
were developed as discrete and measurable target |evels for specifically targeted chemical s that,
when obtained in the CB/NT, would assist in meeting the SQGs for the Puget Sound area.

In addition to SQOs, the ROD also established Sediment Remedial Action Levels (SRALS),
developed using mathematical modeling and bel ow which chemical concentrations would be
expected to reach SQOs levels within 10 years through natural recovery processes. It appears
that SRALswere developed as an upper boundary chemical concentration in sediment, to be
used as a basis for the selection of natural recovery as aremedial option.

PCBsare an indicator chemical for only the Hylebos. The SQO and the SRAL for PCBs provided
in the ROD were 150 ppb and 240-300 ppb, respectively. These valuesindicate, as an example,
that for sediments with existing PCB concentrations at or below the SRAL of 240-300 ppb or
where sediments with PCB concentrations greater than the SRAL are removed to between the
SRAL and SQO, the SQO of 150 ppb will be achieved in 10 years or less through natural

recovery processes. PCBswere not selected as an indicator chemical for the Thea Foss dueto
the lower surface sediment concentrations that limited potential exposure. Itislikely that the
EPA’s position is that the removal of sedimentsin the Thea Foss as aresult of the selected
indicator chemicalswill sufficiently reduce PCB concentrations in surface sediments to
acceptable levels.

During pre-remedial design sampling, new data were collected from the Hylebos Waterway
showing that approximately twice the amount of sediment originally estimated in the ROD would
reguire cleanup. Further, EPA had lowered the toxicity factor used to assess human cancer risks
associated with PCBs. In response to concerns about these issues, EPA decided to reevaluate
the PCB sediment cleanup level for the entire site. Theresultisan ESD issued in 1997 in which
EPA modified the PCB SRAL for the entire site to 450 ppb and the SQO to 300 ppb.
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Target Bank and Floodplain

Cleanup Levels (if applicable):

Other Target:

Environmental Sample Data
References:

* Sediment:
e Water:
e Fish:

Estimated Target Volume:

Planned Disposal Method:

Estimated Calendar Timeto
I mplement Remedy:

Estimated Time to | mplement
Remedy:

Full Report02-Remedial Action Planned

Tuesday, September 14, 2004

Further, as explained in the 1997 ESD, the PCB TSCS of 450 ppb/300 ppb (ten years):

* Iswithin the EPA's acceptable risk range for Superfund cleanups and is protective of human
health cancer risks. EPA's human health risk cal culations show that a PCB SQO of 300 ppb will
result in post-cleanup residual risks for persons consuming fish from the Site of 1 x 10-4 for the
Hylebos Waterway and the Site asawhole. Residual risks during the ten-year natural recovery
period will be only slightly higher, at 1 x 10-4 for the Site and 2 x 10-4 for the Hylebos Waterway.

* Meetsthe NCP standard for non-cancer risks by providing post-cleanup concentration levels
to which the human population, including sensitive subgroups, may be exposed without adverse
effect during alifetime or part of alifetime, with an adequate margin of safety. Although the non-
cancer HQ of 7 for the high-end tribal fishing scenario is greater than one, EPA believes that
thereisasufficient margin of safety built into the estimates of toxicity and exposure to provide
for protection of human health.

* |sprotective of ecological receptors below the 1,000 ppb PCB AET calculated in the 1989 ROD
as being protective of benthic infauna, falls between the no adverse effects level and minor
adverse effects level as promulgated under the State's SMSto protect aquatic life, and is
protective of juvenile salmonids, shorebirds, and piscivorous birds.

The ROD also stipulated that biological test results be used as a meansto attain the CB/NT
cleanup objective for chemicals for which SQOs were not developed. The ROD allowsfor
conclusions based on chemical datato be overridden by conclusions based on biological data
(except for PCBs for which SQOs were derived based on potential human health risks).

N/A

metas

Removal: 620,000 cy (24 acres); capping 256,000 cy (33 acres); enhanced natural recovery (thin-
cap) for 4 acres; natural recovery for 21 acres.

The St. Paul Nearshore Fill (anearshore confined disposal facility, to be built), will consist of a
containment berm and dike of clean dredge material and/or select fill occupying 13.6 acres
constructed across the mouth of the St. Paul Waterway. The areawithin thewall will need to be
deepened to provide sufficient volume for the dredged sediments. New intertidal habitat will be
built on the face of the wall.

Not identified

1-2 years (2000 ESD)
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Estimated Cost to | mplement
Remedy:

Stated Remedial Action
Objectives (and Source):

Measures of Success to
be Used:

$36.9 million (1999 ESD); $35 million (2000 ESD)

Source: 1997 ESD: "The cleanup goal for the Commencement Bay problem areas is reduction of
contaminant concentrations in sedimentsto levelsthat will support ahealthy marine
environment and will protect the health of people eating seafood from the Bay. The ROD
designated biological test requirements and associated sediment chemical concentrations
referred to as Sediment Quality Objectives (SQOs) in order to achieve thisgoal. Thegoal is
established to allow adiverse range of usesin the bay including industrial, commercial,
navigation, fisheries, and recreation."

"SQOs for all problem chemicals were set based on an evaluation of the ecological and human
health risks posed by these chemicals. The SQO for PCBs was based on the human health risk
assessment. SQOs for all other chemicals were based on the ecological risk assessment,
because the ecologically-based cleanup |evels were determined to be also protective of human
health."

Further, cleanup to 450 ppb is expected to result in a post-cleanup average PCB concentration of
lessthan 150 ppb in all waterways at the site. EPA estimates that the post-cleanup average PCB
sediment concentration after cleanup to 450 ppb will be 75 ppb for the entire site, 124 ppb for the
Hylebos Waterway, and 108 ppb for the Thea Foss Waterway. PCB sediment concentrations are
expected to then be reduced further over time due to natural recovery processes to
approximately 63 ppb for the entire site, 80 ppb for the Hylebos Waterway, and 81 ppb for the
Thea Foss Waterway.

Implementation of these remedial actions at the Thea Foss and Wheeler-Osgood Waterwaysis
estimated to result in the removal of ~646,000 cy of sediment and the use of 255,000 to 257,000 cy
of capping material. The remedial action will result in complete dredging of ~24 acres (mainly
within the navigational channel); dredging and/or capping of ~33 acres; natural recovery,
including enhanced natural recovery, in ~ 25 acres; and no action in 37 acres.

At the Thea Foss Waterway, the selection of natural recovery and/or enhanced natural recovery
appears to be based on the SQOs and SRAL s for designated indicator chemicals present in
surface sedimentsin each designated area. It appearsthat the selection of whether to cap or
dredge a particular areais more afunction of the required water depth following remediation. For
areas where the maintenance of the current waterway depth is not critical, mainly along the
upland bank areas and the area near the waterway mouth, a cap will be placed directly over
sediments contaminated above the SRALs. Where maintenance of aparticular depthis
important (such as with the required navigational channel depths or for habitat restoration
requirements), it appears that dredging will first be performed followed by capping/backfilling as
necessary. In SSMA 4 (Wheeler-Osgood Waterway), dredging in two areas will be followed by
capping/backfilling to maintain the current depth for habitat benefit.

In addition, dredging is being selected in some areas with only surface sediments contaminated
abovethe SRLsif the total depth of contaminated sediments in the area does not exceed ~4 feet.
According to Hart Crowser, design contractor for the Thea Foss Waterway sediment
remediation project, the amount of material dredged and the areas selected for capping were not
always selected using the SRALs. Asan example, areas where surface sediments were shown to
exceed SRALs but gradually declined to levels below SQOs with depth (to a maximum of about 4
feet below the sediment surface), all contaminated sediments will be removed down to clean
sediment. Dredging isbeing selected in these areas regardless of the need to maintain a
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Planned Monitoring and
Restoration:

Agency Position on Sediment
Removal (and Source):

minimum water depth. It appears that dredging is being selected as amass removal technique to
eliminate the need for future monitoring in these areas. Thus, the volume of sediment being
dredged from the Thea Foss is most likely biased high when compared to the amount of
sediment that would be required to be dredged based solely on the use of SRALSs.

Not identified, however, the following is pertinent from the 1999 ESD: "The cleanup plan for the
Thea Foss and Wheel er-Osgood Waterways will result in the dredging and capping of
approximately 60 acres of intertidal and subtidal aguatic land. These actionswill result in the
conversion of 4.6 acres of intertidal habitat in the Thea Foss Waterway to subtidal habitat. The
dredging and capping actions also will result in the temporary disruption of fish and wildlife
access to and use of construction areas. There will be atime lag until the substrate supports
benthic and epibenthic organisms, however, EPA expects re-colonization to be rapid. EPA
expects anet increase in sediment quality because of the removal and/or isolation of
contaminated materials. Compensatory mitigation will be required to offset any loss of habitat,
and provision of soft substrates beneficial to salmonidswill be investigated during remedial
design and may be required by EPA as part of the cleanup.”

ROD, September 1989:

- Main deterrent to dredging is availability of disposal areas. However, confined disposal was
selected for seven of the eight problem areas, but selection of type of disposal area (aguatic,
nearshore, or upland) was deferred to the design phase when more accurate sediment volumes
will be known.

- CERCLA does not address maintenance dredging. Contaminated sediments from such
dredging will be disposed of per Puget Sound Water Quality or other applicable guidelines.

Source: 1997 ESD: Figure A-1inthe 1997 ESD provides an interesting display of Target PCB
Cleanup Level vs. Sediment Removal Volume for the Hylebos Waterway. The figure shows that
the total contaminated volume (presumably above the background level of 30 ppb PCBs) is 1,115
million cy, yet the contaminated volume above 1 ppm PCBsis only about 75,000 cy. Thetarget
removal volume of 508,000 cy is made up of an estimated 247,000 cy of PCB-contaminated
sediments and 261,000 cy of sediments contaminated with other (non-PCB) contaminants. Of the
247,000 cy, about 70% is contaminated at < 1 ppm PCBs. Of the 261,000 cy, thereisbarely a
mention in the ESD (only afootnote on page 20) -- and no definition of either the types or levels
of contaminants.

Source:  Responsiveness Summary in 1997 ESD:

e "Cleanup at several Superfund sites with PCB contamination in sedimentsis limited by
practical constraintsthat are not present at this Site. For example, at many areas in the East Coast
and Great L akes, PCB contamination is so widespread that 1 ppm isthe lowest practical PCB
cleanup level that can be achieved. At some sites, PCB concentrations are so high (thousands of
ppm) that extensive engineering controls are necessary to control migration of PCBsinto the
water and air during dredging. Because the highest PCB concentrations at this Site are on the
order of 25 ppm, potential releases of PCBs during dredging can be controlled much more easily."

« "Surface samples represent depths up to 0.3 foot. Surface sample concentrations will be used
to evaluate the need for remediation of agiven area. Remediation depths are anticipated to be
determined by the depth to reach native sediment. Based on existing data, this depth is
anticipated to average approximately 7 feet in the Hylebos and roughly 6 feet in the Thea Foss
Waterway . . . EPA agreesthat the primary exposure to contaminated sediments by aquatic
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organisms occurs at the surface layer. Cleanup decisionswill be based on PCB concentrationsin
surface sediment, not concentrations at all depths. At the Site, it has been found that
contaminants generally reside in the unconsolidated sediments which lie above the native
sediments (i.e., sediments which have accumul ated since the waterway was last dredged), and
that native sediments contain only low concentrations of contaminants. Therefore, dredging
depths were determined based on the depths necessary to reach native sediment. Average
residual PCB sediment concentrations were cal culated from surface PCB sediment concentrations
expected to remain at each sampling station after cleanup.”

» "EPA used a cost estimate of $35 per cubic yard for dredging and disposal of contaminated
sediments. This estimate is based on a June 26, 1996, report prepared by Hartman and
Associates and other consultants to the Hylebos Cleanup Committee entitled "Hylebos
Waterway Pre-Remedial Design Preliminary Disposal Site Evaluation.” The report was reviewed
by EPA, the U.S. Army Corps of Engineers, and EPA's contractor, Roy F. Weston, Inc. This
estimate is al so based on experience with the Sitcum Waterway sediment remediation project,
which was completed in 1994."

» "Thesix projects cited (Note: Bayou Bonfouca, Marathon Battery, Waukegan Harbor, GM
Central Foundry, New Bedford Harbor, and Sheboygan R.) have significantly different situations
and features than the Hylebos Waterway, or other problem areas within the Site. Costs
associated with dredging projects are extremely equipment- and location-specific, making it very
difficult to reasonably compare costs among different projects unless the specific project
requirements and features are compared. PCB contamination levels for the referenced projects
are significantly higher than at the Site. Many of the projects listed in the comment have
proposed some sort of sediment treatment option, either incineration, low temperature thermal
desorption, or fixation/stabilization; and confinement of some type, generally using upland
disposal methods. All of these remedial options require operational, equipment and handling
methods which add significant costs to these projects, compared to the Site. In addition, the
New Bedford project included items such as water treatment, and the Sheboygan project included
upland sediment storage, armoring and stabilization, none of which isincluded in this cleanup
plan. This cleanup plan includes capping or dredging and disposal of contaminated sediment in
an upland or aquatic disposal facility. Because contaminant concentrations are low compared to
other contaminated sites, it is not anticipated that specialized equipment, sediment treatment,
water treatment, or special handling will be needed to protect water quality during cleanup.
These itemsjustify a significantly reduced unit price estimated for this project, compared to the
other projects.”

» "In general, the achievement of the cleanup level viadredging is not predominantly afunction
of dredging technology itself but more afunction of how much contaminated material exists and
how much requires removal to achieve the cleanup objective. 1n most areas of Commencement
Bay, sediment contamination is associated with overlying unconsolidated sediments. The
underlying native sediments are, with afew exceptions, relatively free of contamination.
Sediment cores have been used to identify the depth of contaminated material, which in many
areasisonly afew feet deep. EPA's experience with the St. Paul and Sitcum Waterway cleanups
in Commencement Bay shows that cleanup to the Sediment Quality Objectivesinthe ROD is
feasible and, with sufficient sampling, is predictable with regard to schedule and cost.”

» "During theinitial investigations of the Hylebos Waterway, a side-scan sonar survey was
conducted to identify the quantity and location of subsurface debris. This survey showed that
thereis some metal debris and some sunken logs in the Hylebos Waterway, but the extent of
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debriswas not as great as has been seen at other Puget Sound dredging projects. A similar
survey has not yet been conducted for the Thea Foss Waterway, but we have no reason to
believe there would be more debris at Thea Foss than at Hylebos Waterway."

» "Dredging plans have not yet been developed for either waterway. These planswill include
plans for handling and disposition of debris. The presence of debrisis one of the factors to be
used in determining the dredging method, as use of a clamshell dredge rather than a hydraulic
dredge will minimize difficultiesin handling debris. Regardless of the selected dredging method,
the debriswill most likely be handled and disposed of separately. It isnot anticipated that debris
handling will significantly impact the cost of the remedy."

» "Capping is one of the sediment confinement options selected in the 1989 ROD. However,
capping isonly appropriate in areas where there are no or limited navigational constraints and
where the cap is not likely to be disturbed through erosion, scour, or future dredging. Capping is
precluded in much of the Hylebos Waterway due to these constraints. However. it isbeing
considered for some of the intertidal areasin the Hylebos Waterway and portions of the Thea
Foss Waterway."

» "Natural recovery of PCBs at the Site will occur primarily because of burial by clean sediments
(sourcesinclude the Puyallup River sediment |oad and small streams entering the waterways).
Dechlorination processes are extremely slow and sediment flux to water is negligible because of
the binding of PCBs to sediment carbon. In assessing the potential for natural recovery of PCBs
at the Site, EPA assumed there would be no biological or chemical degradation of PCBs, and that
all natural recovery would be due to burial and mixing with clean sediments.”

» "Natural recovery is determined for surface sediment as represented by the biologically active
zone (top 10 cm). Thisisthe stratum where most of the sediment-dwelling organisms that serve
asprey tofishlive. Receptors of concern are not exposed to deeper sediment.”

» "EPA agreesthat there isuncertainty associated with natural recovery estimates. A complete
analysis of natural recovery potential at the Site was not conducted for the reevaluation of the
PCB cleanup level. Instead, EPA relied upon the natural recovery estimatesin the 1989 ROD."

* "Intherevised ESD, EPA has added a requirement that sediments must naturally recover to at
least 300 ppb PCBs. Even though EPA has not attempted to quantify uncertainties associated
with natural recovery estimates, we believe an estimate of natural recovery to 300 ppbis
conservative because it falls at the high end of the range of estimated natural recovery rates for
PCBsin the Hylebos Waterway. Using natural recovery ratesin the ROD, sediments are
predicted to naturally recover to 280 to 225 ppb PCBs following cleanup to 450 ppb. Additional
natural recovery modeling will be required as part of pre-design work to verify the estimatesin
the 1989 ROD."

Source: EPA Fact Sheet, June 1999

"Technical challenges associated with the in-water disposal sitesvary. For the confined aquatic
disposal (CAD) sites at the mouth of the waterways, the cap would have to be built to withstand
erosion since sites like the Mouth of the Hylebos arein high energy areas. For the nearshore
fills, berm stability is an issue particularly in the event of an earthquake. For the Hylebos Upper
Turning Basin, construction will have to be staged somewhere, and all of this material will have to
be moved while accommodating commercial ship traffic, and timed to avoid impacts to migrating
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salmon.”

Source: 1999 ESD

* "TheROD identified natural recovery as an important component of the overall remedy. The
expectation isthat if the natural processes of sedimentation, chemical degradation, and surface
sediment mixing due to bioturbation occur over time, the contaminated sediments will recover to
SQOs within 10 years after cleanup. Areaswith marginally contaminated sediments that were
expected to recover naturally to SQOs within 10 years after sediment remedial action would be
initially exempt from sediment remedial action. Monitoring to confirm the long-term effectiveness
of natural recovery isreguired under the ROD, and the need for active sediment remediation will
be reconsidered if subsequent monitoring dataindicates that natural recovery isnot viablein a
reasonable timeframe.”

"Since the ROD, EPA has added a component to help accelerate the natural recovery process. In
certain locations, natural recovery will be enhanced through the application of athin layer of
clean material in specific areas of marginal contamination. This method is being referred to as
Enhanced Natural Recovery. The application of minimal volumes of clean material speeds up the
natural sedimentation at the outset and enhances the recovery of bottom dwelling animalsin
surface sediments, which aidsin building alarger base of clean material that will cover the
marginally contaminated sediments.”

« "Anadditional volume of contaminated sedimentsin the Hylebos Waterway may require
confined disposal if dredged for navigation or future devel opment purposes. Hylebos Waterway
isafederally authorized navigation channel with an authorized depth of -30 feet MLLW. EPA is
working with the Corps to determine whether the Superfund cleanup can be combined with
additional dredging by the Corps at the request of waterway users. Thiswould increase the
volume of sediments dredged and require confined disposal, but would address waterway users
concerns about shoaling in the navigation channel. It would also minimize future ecological
impacts due to dredging by helping to ensure that no further dredging of the Hylebos Waterway
would be needed for many years."

"Some property owners may wish to include additional dredge areasif their future use plans may
reguire dredging and risk future exposure of buried contaminated sediments. Because of the
difficulties associated with disposing of contaminated sediments, EPA encourages property
owners and waterway usersto consider any current or future additional dredging needs and to
discuss with EPA whether this dredging can be included with the cleanup.”

Source: Reference L -80

CRITERIA FOR SELECTION OF REMEDIAL OPTIONS

Theremedial actionsfor use at the remaining waterways containing contaminated sediments
include no action, natural recovery/enhanced natural recovery, dredge and disposal, and in-situ
capping. A description of each asthey apply to the CB/NT follows:

* NoAction: Areasin the waterway that have chemical concentrations below SQOs.

« Natural Recovery/Enhanced Natural Recovery: Reduction in contaminant concentrations
within the upper mixed layer of sediment within 10 years following completion of the sediment
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remedial action through avariety of physical, chemical, or biological processes, with monitoring.
The processes which occur over time include chemical degradation, diffusion from the sediment
matrix into the water column, burial of contaminated sediments under newly deposited clean
material, and mixing of the contaminated sediments with clean sediments above and below
through bioturbation.

The 1989 ROD provided the following definitions for the purpose of applying natural recovery at
the site:

- Minimum Chemical Concentration: Surface sediment concentrations exceed the long-term
cleanup objective.

- Maximum Chemical Concentration: Surface sediment concentrations are less than sediment
remedial action cleanup levels.

The 1999 Draft ESD (Reference A-482) loosely outlines the use of enhanced natural recovery and
provides adefinition of “marginally contaminated sediments” by stating:

“Since the ROD, EPA has added a component to help accelerate the natural recovery process. In
certain locations, natural recovery will be enhanced through the application of athin layer of
clean material in specific areas of marginal contamination. This method is being referred to as
Enhanced Natural Recovery. The application of minimal volumes of clean material speeds up the
natural sedimentation at the outset and enhances the recovery of bottom-dwelling animalsin
surface sediments, which aidsin building alarger base of clean material that will cover the
marginally contaminated sediments.”

“At the CB/NT site, EPA considers marginally contaminated sediments as those with chemical
concentrations |ess than the second lowest Apparent Effects Threshold (AET) value (the SQO is
set at the lowest AET) or biological test results that do not exceed the minimum cleanup level
(MCUL) values under Washington State Sediment Management Standards.”

» Sediment Remedial Action: Areas requiring sediment remedial actions do not meet the SQOs
established in the ROD and are not expected to recover naturally within 10 years. Sediment
remedial options provided in the ROD are:

- Dredge and Disposal: Theremoval and disposal of contaminated sediments using either
mechanical (i.e., clamshell) or hydraulic (i.e., suction) dredges. Several issues, including
production rates and potential water quality impacts, will influence the method of dredging
selected for remediation.

- In Situ Capping: A cap of clean sediment or sand (3 feet minimum thickness) placed over
contaminated sedimentsin situ. The cap will be designed to: physically isolate contaminated
sediments from ecological receptors, stabilize the contaminated sediments, reduce the potential
for contaminant transport into surface sediments by groundwater pathway mechanisms, and
provide a surface that promotes colonization by aquatic organisms. Long-term monitoring and
mai ntenance programs will also be required when capping is selected.

Criteriafor each remedial option are defined asfollows, Hylebos Cleanup Committee 1999:

* “NoAction Areas - PCBsless than 300 ppb and either of the following:
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- Biological data showing no AOC/SQS exceedances
- No chemica SQO exceedances and no biological data’

(Note: “AOC/SQS designation isfor biological testing results that exceed the “no adverse
biological criteria’ set by the Hylebos Pre-Remedial Design Administrative Order on Consent
(AOC) and the Sediment Quality Standards (SQS) of the Washington State Sediment
Management Standards (WAC 173-204-320), but which do not exceed the Minimum Cleanup
Level (MCUL) criteriain the Sediment Management Standards (WAC 173-204-520).)"

e “Natural Recovery Areas - PCBs between 300 and 450 ppb that are predicted to naturally
recover to less than 300 ppb within 10 years following sediment remedial action, and/or either of
thefollowing:

- Chemical SQO exceedances predicted to naturally recover to below the SQO within 10 years
following sediment remedial action, or

- One AOC/SQS hiological exceedance and one or more chemical SQO exceedances predicted to
naturally recover to below the SQO within 10 years following sediment remedial action.”

* “Sediment Remedial Action Areas:

- Chemica SQO exceedances not predicted to naturally recover to below the SQO within ten
years following sediment remedial action, or

- One AOC/SQS biological exceedance and one or more chemical SQO exceedances not
predicted to naturally recover to below the SQO within 10 years following sediment remedial
action, or

- Two AOC/SQS hiological exceedances or one MCUL bhiological exceedance, or PCBs greater
than 450 ppb, or PCBs between 300 and 450 ppb not predicted to naturally recover to less than
300 ppb within 10 years following sediment remedial action, or

- Intertidal areas with SQO exceedances of chemicals (zinc, hexachlorobutadiene,
hexachlorobenzene, ethylbenzene) for which the benthic AET sets the SQO and with
2L AET/AET ratios that exceed 2.”

e “Caveats:

- Boundary confirmation composite samples with biological AOC/SQS exceedances have not
been modeled for potential natural recovery because sedimentation rates were calculated from
point data.

- Nobiological datawere collected from Stations IHS-14 and IHS-15. These stations are located
on the mudflat adjacent to the 11th Street Bridge. EPA has agreed that these stations are suitable
for natural recovery.

- No biological datawere collected fromintertidal source material samples (*SM" designations).
Samples 2201SM, 3202SM, and 3208SM are composed of anthropogenic materials and are
considered potential sources of contamination. These areaswill be remediated.”

In addition to these definitions and criteriafor the remedial options, the 1999 ESD also provided
more specific requirements for the use of institutional controls because of the volume of
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contaminated sediments that would remain onsite either during natural recovery processes,
buried beneath capping material, or deposited in an onsite disposal facility.

RATIONALE FOR IMPLEMENTATION OF REMEDIAL OPTIONS

The Thea Foss and Wheel er-Osgood Waterways both contain sediments contaminated in excess
of SQOs along nearly their entire lengths. To assist in expediting the evaluation and cleanup
processes for the waterways, EPA divided them into seven Superfund Sediment Management
Areas (SSMAs). SSMA 1isthe arealocated at the mouth of the Thea Foss and SSMA 7 isthe
arealocated at its head. SSMA 4 encompasses the entire Wheel er-Osgood Waterway while the
other SSMA s cover the remaining areas of the Thea Foss. Studies of waterway sediments
indicate that the most severe contamination at surface and at depth occurs at the head of the
Thea Foss (SSMAs 6 and 7) and gradually declines toward the mouth of the Thea Foss. 1n each
SSMA, areas of sediments were evaluated for types and concentration levels of contaminants of
concern and were compared to SQOs and SRALsto assist in selecting remedial actions.

The selected remedies for each SSMA as presented in the 1999 Draft ESD are presented below:
+ SSMA 1 (Stetion 0+00 to 20+00)

“No actionisreguired in most of this segment except for SSMAs 1el and 1e€2, where athick cap
will be placed to ensure that an area of sediments contaminated with hexachlorobenzeneis
remediated. The approximate capping volume required to remediate thisareais 15,000 cy of clean
material. Because there are some marginal chemical exceedances of SQOsin a number of
locations, EPA isrequiring natural recovery at the locations where exceedances occur. The
remedial action will maintain the current navigable elevation of at least -29 feet MLLW.”

. SSMA 2 (Station 20+00 to 35+00)

“The mgjority of sampling locationsin this segment of the waterway indicate that chemical
exceedances are marginal. The City proposed natural recovery for much of thisarea. However,
biological test results indicate some adverse biological effects. Additionally, the projected
natural recovery factor (time frame projection for natural recovery) suggests that natural recovery
may not be achieved in the entire segment in the 10-year timeframe. Therefore, areas where
chemical exceedances are unlikely to achieve natural recovery in the 10-year time frame will
receive some minimal volume of clean material to enhance the natural recovery process. In
addition, afew discreet areas within SSMA 2 require either capping or dredging. SSMA 2a2
which is adjacent to an upland bank will receive athick cap. Other areas, such as SSMA 2b4 and
2b5 will be dredged approximately four feet to remove al contaminated sediments. While thiswill
eliminate the need for a cap, these areas will be backfilled with clean material to the approximate
elevation of surrounding areas. The estimated total volume for dredging and capping/backfilling
this segment is approximately 16,000 cy and 15,000 cy, respectively. The remedial action will
maintain the current navigable elevation of -29 feet MLLW.”

. SSMA 3 (Station 35+00 to 46+40)

“Themajority of areas within SSMA 3 have SQO exceedances that require removal and/or

capping. SSMAsin the navigation channel between the 1Ith Street Bridge and the 15th Street
right of way (ROW) (SSMAs 3bl, 3b2, 3b3, 3b4, 3b5a, and 3b5b) will be dredged to a specified
elevation of -32 feet MLLW (elevation -30 feet MLLW with a 2-foot over dredge allowance) to

Full Report02-Remedial Action Planned Page 10 of 12 MCSS Database Release 5.0
Tuesday, September 14, 2004 GE/AEM/BBL



REMEDIAL ACTION PLANNED

Project Name

Last Updated:

COMMENCEMENT BAY - PROJECT 3 (Thea Foss ProjectiD: 10-08

Waterway)
02/18/02

remove all contaminants. Post-dredge sampleswill be taken to assess chemical concentrations of
the dredged surface. If necessary, further dredging and/or some amount of capping may be
required. Non-channel areas will undergo a combination of cleanup actions, including no action,
natural recovery, thick capping, and dredging. SSMA 3al requires no action based on existing
conditions. SSMAs 3a2 and 3a3 are suitable for natural recovery. Chemical and biological
sampling dataindicate that sedimentsin much of SSMA 3cl are suitable for enhanced natural
recovery. SSMA 3c2 and 3d are areas suitable for thick capping. The estimated capping volume
for this segment isin excess of 26,000 cy; the dredging volumeis approximately 220,000 cy. The
navigation channel along this section is authorized to an elevation of -22 feet MLLW. Asthe
channel will be dredged to -32 feet MLLW, this remedial action meets navigation requirements.”

*  SSMA 4 (Wheeler-Osgood Waterway)

“Chemical exceedances in this segment indicate that active remediation needs to occur in two
main areas: SSMAs 4aand 4c. These areas will be dredged to remove contaminated sediments.
It is expected that all contaminants will beremoved. The City's studies suggest that dredging
SSMA 4afour feet will remove all contaminants. It isexpected that SSMA 4c will be dredged to
an elevation of -8 feet MLLW (which includes| foot of over dredge) to remove all contaminants.
Thisareawill then be capped/backfilled to match the current bathymetry for habitat benefits.
Approximately 5,000 cy and 22,100 cy will be dredged from SSMAs 4aand 4c (and 4 b),
respectively. Thetotal volume of dredge and cap/backfill material from SSMA 4 will be nearly
27,000 and 20,000 cy, respectively. Inaddition, EPA requires that the need for remedial action,
including natural recovery, be reexamined and eval uated against the performance criterion for
natural recovery at locations within the City of Tacomarecommended no action areawhere there
are chemical exceedances of the SQOs.”

“The Wheeler-Osgood Waterway is not part of the navigation channel. Current elevations will
be maintained. Areaswhere dredging occurswill be backfilled to surrounding grade.”

. SSMA 5 (Station 46+40 to 52+40)

“The navigation channel along this section is divided into two authorized navigation elevations.
Between the 1Ith Street Bridge and the 15th Street ROW, the navigation channel is authorized to
an elevation of -22 feet MLLW. From the 15th Street ROW to Station 52+40, the navigation
channel isauthorized to an elevation of -19 feet MLLW. These areas (SSMAs 5bl, 5b2a, 5b2b,
5b3a, 5b3b and 5b4) will be dredged to a specified elevation of -32 feet MLLW (which includes 2
feet of over dredge) to remove contaminants. It is expected that dredging to this depth will
remove all contaminants.”

“Areas outside of the navigation channel will have a combination of remedial actions, including
no action, natural recovery, thick capping, and dredging. Although SSMAs 5al and 5a3 will
require no action based on existing conditions, a portion of these SSMAswill be dredged as part
of the channel slope. The portion of the bank that the City recommended as a no action area has
chemical exceedances of the SQO for copper and zinc. EPA requires that this area be remediated
either through thick capping or dredging because banks are not suitable for natural recovery.
SSMAs 5¢ and 5a2, which are located along the channel slope, will be partially dredged. Thick
caps will completely cover these SSMAS to confine remaining contaminants.”

“Theremedial actionsin this segment will result in total dredge and cap volumes of approximately
108,000 cy and 54,000 cy, respectively.”
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. SSMA 6 (Station 52+40 to 62+30)

“The navigation channel along this section is authorized to an elevation of - 19 feet MLLW,
however, it will be dredged to an elevation of -24 feet MLLW. Data collected by the City
suggests that in places contamination may be considerably deeper. Consequently, athick cap
will be placed over dredged surfaces resulting in an elevation of -21 feet MLLW which will be 2
feet below the authorized channel depth.”

“Non-channel areas will receive acombination of no action, natural recovery, dredging and
capping. Based on existing conditions, SSMAs 6a2a and 6¢ will require no action. SSMA 6al will
be monitored for natural recovery. SSMAs 6a2b and 6b3, located on the east side of the
waterway under the Fishing Fleet, will be dredged to an elevation of -17 feet MLLW to remove all
contaminated sediments and accommodate marina users. If feasible, SSMAs 6b4 and 6b5 will be
dredged to - 15 feet MLLW so that all contaminants are removed and capping would not be
required.”

“Dredging these areas will result in more than 92,000 cy of sediment needing disposal. Capping
will require approximately 58,000 cy of clean material.”

e SSMA 7 (Stations 62+30 to 72+40 and 77+50 and 80+00)

“Contamination in this segment of the waterway is deep and in excess of the authorized
navigation depth of -19 feet MLLW. Sedimentsin SSMA 7b2 within the navigation channel
between Stations 62+30 and 68+00 will be dredged to elevation -26 feet MLLW (elevation -24 feet
including 2-foot over dredge). Thiswill result in achannel approximately 5 feet below the
required channel depth for navigation (-19 feet MLLW) inthisarea. In SSMA 7b3a, the dredge
cut within the navigation channel will taper from -26 feet MLLW at Station 72+00 to -13 feet
MLLW near Station 72+40. A thick cap will be required throughout this area because the
majority of sediments at this depth and deeper contain chemical concentrations above SQOs.
Following placement of the thick cap, the mudline elevation will be 2 feet below the authorized
channel depth up to Station 72+00 and taper to afinal elevation of -10 feet MLLW near Station
72+40."

“Non-channel areasincluding SSMAs 7aand 7b | (Ilocated on the east side of the waterway) will
be dredged to an elevation of -13 feet MLLW to provide room for potential marinas. WDNR
requested that SSMAs 7c, 7dl and 7d2, located on the west side of the waterway, be dredged to -
15 feet MLLW. Dredging to - 15 feet MLLW should result in the removal of all contaminants and
thereby eliminate the need for capping. EPA's preferenceisfor the removal of all contaminated
sediments, if feasible. Post-dredge sediments containing chemical concentrationsin excess of

SQOs will require capping.”

“Dredging the channel and slopes will result in approximately 81,000 cy of dredged sediments
needing disposal. Caps will be placed throughout SSMA 7 resulting in atotal cap volume of
approximately 108,000 cy."
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RA Status: Complete

RA Objectives: Not Identified

Company Versar (Health, 1985); Tetra Tech (Health, 1998); Gradient (1995); Roy F. Weston (1997)

Performing RA:

RA Reference Report:

RA Summary and A lengthy summary of both the ROD and ESD ecological and human health risk analyses results are
Conclusions: presented inthe ESD. Only abrief overview is presented below. Recognize that the RAs apply to the
entire Site, not just the Hylebos Waterway.

Ecologica Risk-Based Cleanup Goals (1989 ROD)

"The chemical SQOs for protection of aquatic life were set using the Apparent Effects Threshold (AET)
method. An AET isthe sediment concentration of achemical above which statistically significant
biological effects are always observed in the test organism used to generate AET values. In other words,
if any chemical exceedsits AET value for aparticular biological indicator, then an adverse biological effect
ispredicted for that indicator. The three biological effects used to define the AET-derived SQOs were
benthic infauna abundance, amphipod mortality, and oyster larvae abnormality. This method has
subsequently been used, with some modifications, to develop the State of Washington's Sediment
Management Standards (SM S-Chapter 173-204 WAC). The AET method predicted that a sediment PCB
concentration of 1,000 ppb (dry weight) would be protective of aguatic life for the speciestested. The
AET method does not address bioaccumulation, and thus may underestimate risks to organisms who eat
invertebrates or fish contaminated with biocaccumulative compounds like PCBs. It was determined that the
SQO for PCBs should be set based on the risks to human health from eating PCB-contaminated seafood,
because alower PCB cleanup level was necessary to protect human health.”

Ecological Concerns (1997)

" Tore-evaluate ecological concernsin 1997, EPA used information provided by NOAA, FWS, and other
sources to evaluate potential threatsto wildlife, including invertebrates, fish, and piscivorous (fish-eating)
birds, at arange of PCB sediment cleanup levels."

"Although the AET database used to estimate risks to invertebrates was devel oped using Commencement
Bay data, along with datafrom other areasin Puget Sound, recent biological data collected for the Hylebos
Waterway indicate that the AET database may have overestimated the chemical concentration at which
impacts were expected to occur.”

"For birds, the biomagnification factor (an estimate of contaminant transfer between predators and prey)
was devel oped based on empirical data on alewives and herring gull in the Great Lakes. The accuracy of
this estimate when applied to other species, especially species higher on the food chain, is uncertain.”

"The calculation of a protective sediment concentration for juvenile salmonids is uncertain because of the
extrapolation of Duwamish estuary datato Commencement Bay and application of a biota-sediment
accumulation factor (an estimate of the transfer of contaminants from sediments to organisms) developed
for bottom fish to awater column species. Use of these data and associated assumptions may either over-
or underestimate risks to juvenile salmonids, and should not be extrapolated to other types of fish."
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"The estimated HQ's for fish and birds assume that they obtain all of their food from within the Site. The
actual foraging habits and foraging range of fish and birds varies by species and in many cases, by
season. The assumption used in the ecological risk evaluation will overestimate the exposure of species
or individuals with large foraging ranges (such as migratory birds) but the Site-wide risk estimate may
underestimate the exposure of resident species that preferentially feed at a specific location."

Summary of Ecological Risk Evaluation (1997)

"In summary, the updated ecological risk analysis showed that the 300 ppb PCB SQO and 450 ppb PCB
SRAL isprotective of the benthic community, juvenile salmonids, shorebirds and piscivorous birds.
Cleanup to the 300 ppb PCB SQO will reduce all HQs estimated for these speciesto 1 or below."

Human Health Risk Evaluation (1997 ESD)
Exposure Assumptions

"EPA updated the human health risk evaluation and used it as a basis to evaluate the risks associated with
avariety of potential PCB cleanup levels. Although EPA's risk assessment methodology has not been
modified substantially since the original risk assessment was performed in 1988, some of the exposure and
toxicity assumptions have been changed based on new information and new Superfund guidance.”

"Aswith the 1989 ROD, the updated risk evaluation focused on risks due to consumption of PCB-
contaminated seafood. The National Contingency Plan (40 CFR Part 300) calls for EPA to use areasonable
maximum exposure (or "high-end") scenario for making Superfund cleanup decisions. EPA also
recommends cal cul ating an average exposure scenario for comparison purposes. Four scenarios were
used in the updated risk evaluation: average recreational fishing, "high-end" recreational fishing, average
tribal fishing, and "high-end" tribal fishing.

Because the Puyallup Tribe of Indians has treaty rights to fish in Commencement Bay, high-end tribal
fishing was used as the reasonabl e maximum exposure scenario for EPA's decision-making purposes.”

(Assumed fish ingestion rates ranged from 123 gms per day (20 half-pound fish meals per month) for high-
end tribal fishing to 12.3 gms per day (two meals per month) for avg. recreational fishing.)

(The method used for relating future fish PCB concentrationsto residual sediment PCB concentrationsis
not explained with any specificity inthe ESD.)

The post-cleanup residual cancer risks, using the high-end tribal fishing scenario and the revised PCB
SQO of 300 ppb, are 1.2 x 10-4 for the Site and 1.1 x 10-4 for the Hylebos Waterway, whereas for the revised
PCB SRAL of 450 ppb risksare 1.4 x 10-4 for the Site and 1.6 x 10-4 for the Hylebos Waterway. Asfurther
explained by EPA inthe ESD: "EPA policy states that the upper boundary of the risk rangeisnot a
discretelineat 1 x 10-4. Cleanup to levels dlightly greater than 1 x 10-4 may be considered acceptable if
justified based on site-specific conditions. People are morelikely to fish in more than one locationin
Commencement Bay than in Hylebos Waterway alone, so the Site-widerisk estimate is the best estimate of
risks to area fisherpersons.”
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Category: ROD/Proposed Plan/Action Memo/Decision Document

Prepared by/Author:  USEPA Region X

Preparer/Author 1200 Sixth Avenue

Address: Sesttle, WA 98101

Prepared For: 1989 ROD

Date Published: September 30, 1989

Key Words and

Phrases:

Reference Type: B Referencel D: 484

Title: Superfund Fact Sheet - Commencement Bay/Nearshore Tideflats

Location: AEM

Category: Site Update

Prepared by/Author:  USEPA Region X

Preparer/Author 1200 Sixth Avenue

Address: Seattle, WA 98101

Prepared For: General Public

Date Published: August 20, 2000

Key Words and

Phrases:

Full Report07-Reference I nformation
Tuesday, September 14, 2004

MCSS Database Release 5.0
GE/AEM/BBL

Page 13 of 23



REFERENCES

Tuesday, September 14, 2004

GE/AEM/BBL

Project N\ame COMMENCEMENT BAY - PROJECT 3 (Thea Foss Waterway) ProjectiD: 1008
Reference Type: B ReferencelD: 712
Title: Hart Crowser Completes Final Design For Remediation Of The
Thea Foss Waterway, Tacoma, WA

Location: AEM

Category: Site Update

Prepared by/Author:  Hart Crowser, Inc.

Preparer/Author 1910 Fairview Avenue East

Address: Sesttle, WA 98102-3699

Prepared For: Press Release

Date Published: May 3, 2002

Key Words and

Phrases:

Reference Type: B ReferencelD: 739
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REFERENCES

Project Name COMMENCEMENT BAY - PROJECT 3 (Thea Foss Waterway)

ProjectID: 10-08

ReferencelD: 191

Full Report07-Reference I nformation
Tuesday, September 14, 2004

Reference Type: E
Title: Sediment Sequential Risk Mitigation at Thea Foss Waterway
Superfund Site
Location: AEM
Category: Contaminated Sediments: Remedial Options/Guidance
Prepared by/Author:  Philip Spadaro
Preparer/Author Hart Crowser, Inc.
Address: Seattle, WA 98102
Prepared For: First International Conference on Remediation of Contaminated Sediments,
Venice, Italy
Date Published: October 10-12, 2001
Key Words and
Phrases:
Reference Type: E ReferencelD: 209
Title: Thea Foss Waterway Remediation: Design Status Report
Location: AEM
Category: Remedial Design
Prepared by/Author: (1) S.J. Graalum, (2) P.A. Spadaro, (3) M.L. Henley
Preparer/Author (1), (2) Hart Crowser, Inc.
Address: 1910 Fairview Avenue East
Sesttle, WA 98102
(3) City of Tacoma Public Works Department
2201 Portland Avenue
Tacoma, WA 98421
Prepared For: Western Dredging Association Twentieth Technical Conference, Warwick,
Rhode I'sland
Date Published: June 25-28, 2000
Key Words and
Phrases:
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REFERENCES

Project Name COMMENCEMENT BAY - PROJECT 3 (Thea Foss Waterway)

ProjectID: 10-08

Reference Type: E ReferencelD: 216

Title: I nnovative Capping Design and I mplementation

Location: AEM

Category: Capping/Placement

Prepared by/Author:  Philip A. Spadaro

Preparer/Author Blasland, Bouck & Lee, Inc.

Address:

Prepared For: Sediment Management Seminar 2003

Date Published: February 6-7, 2003

Key Words and

Phrases:

Reference Type: L Referencel D: 80

Title: Memo re: Rationale for Remedy Selection at the Commencement
Bay Nearshore/Tideflats Superfund Site

Location: AEM

Category: Contaminated Sediments. Remedial Options/Guidance

Prepared by/Author:  AEM, Inc.

Preparer/Author Malvern, PA 19355

Address:

Prepared For: Distribution

Date Published: July 26, 2000

Key Words and

Phrases:

Reference Type: L Referencel D: 184

Title: EPA's Evolving Position on Remedial Dredging

Location: AEM

Category: ROD/Proposed Plan/Action Memo/Decision Document

Prepared by/Author:  AEM, Inc.

Preparer/Author Malvern, PA 19355

Address:

Prepared For: Internal Distribution

Date Published: Undated

Key Words and

Phrases:
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REFERENCES

Project Name COMMENCEMENT BAY - PROJECT 3 (Thea Foss Waterway)

Reference Type:
Title:

Location:

Category:

Prepared by/Author:

Preparer/Author
Address:

Prepared For:
Date Published:

Key Words and
Phrases:

L

ProjectID: 10-08

ReferencelD: 233

None (Summary Sheet with Dredging Volumes by Location)

AEM
Site Update
AEM, Inc.

Internal File

Jduly 21, 2004
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FISH ADVISORIES

Project Name COMMENCEMENT BAY - PROJECT 3 (Thea Foss Waterway)

ProjectI D:

Advisory:
Extent:
Pollutant:
Species:

Population:

Population Definition:

Advisory Type:

Status (Active or
Rescinded):

Contact Name:

Commencement Bay AdvisorylD: 794
Industrially developed waterways at South end

PCE

all bottomfish

NCGP

No Consumption-General Population: Advise against consumption by the
general population.

Estuary Advisory Number: 4246
Active Date Rescinded:
Dave McBride Contact Number: 360-236-3176

Advisory:
Extent:
Pollutant:
Species:

Population:

Population Definition:

Commencement Bay AdvisorylD: 795
Industrially developed waterways at South end

PCE

shellfish-crab

NCGP

No Consumption-General Population: Advise against consumption by the
general population.

10-08

Advisory Type: Estuary Advisory Number: 4246

Status (Active or Active Date Rescinded:

Rescinded):

Contact Name: Dave McBride Contact Number:  360-236-3176
Full Report09-Fish Advisories Pagelof 1 MCSS Database Release 5.0
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