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Responses to Reviewer Comments
Draft 2001 Duwamish/Diagonal CSO/SD Cleanup Study Report

King County received comment letters from the following reviewers:
• Sierra Club
• National Oceanic and Atmospheric Administration (NOAA)
• Washington State Department of Ecology (Ecology)
• United States Environmental Protection Agency (EPA)
• Muckleshoot Indian Tribe (Muckleshoots)
• Duwamish River Cleanup Coalition (Duwamish Coalition)
• King County (KC) and
• City of Seattle (City).

Each comment letter was reviewed, individual comments were identified and each comment
was assigned a Comment ID (a letter and number separated by a dash mark) and a Category
(two capital letters).

The Comment ID was assigned by using (1) the identification letter for the entity submitting
the comment and (2) the number of the comment submitted by the reviewer.  For example, S-1
stands for comment number 1 submitted by the Sierra Club.

Each comment was assigned to one of 14 general categories.  A comment was assigned a
Category by using the two-letter abbreviation for the category.  For example, SC stands for
Source Control.  A comment receiving this category designation generally related to a Source
Control issue.

The package titled Individual Comments with Comment ID/Category compiles the individual
comments with respective Comment ID and Category designations.

The Responses to Reviewer Comments package follows.  The second page of the package
shows the key identifying reviewers submitting comments and the categories of comments.
This page also indicates the number of comments received in each category.  A response is
provided for each of the 109 comments received and appears next to the ID number for the
comment.  In some cases, a brief explanation is given for the comment category.
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Responses to Reviewer Comments



Key for Reviewing Responses to Reviewer Comments

Reviewer Identification Letter

Sierra Club S
NOAA N
Ecology E
EPA A
Muckleshoot Tribe M
Duwamish River Cleanup Coalition D
King County K
City of Seattle C

Number
Category Abbreviation Received

Support Original Site SO 6
Support Site Expansion SE 7
Oppose Without Complete Source Control OW        2     

Subtotal 15
Source Control SC 23
Capping Design CD 2
Dredging Technology DT 4
Recontamination Modeling RM 10
Data Gaps DG 26
Site Boundary Selection SB 4
Drainage Basin Size DB 1
Laws and Regulations LR 12
Appendix AP 4
Figures FG 5
Editorial ED        3     

Subtotal 94
Total 109

Support Original Site (SO) Comments in this category support the recommended Alternative
3--Capping with No Change in Existing Elevation to remediate sediments in front of the
Duwamish/Diagonal CSO/SD outfalls.  Sediment dredging, capping to return the site to
existing water depths and bottom elevations and long-term monitoring of the 4.8-acre site are
supported.

Support Site Expansion (SE) Comments in this category support expanding the original 4.8-
acre site to include an upstream chemical hot spot.  The primary interest for removal of the hot
spot is that the 4.8-acre cleanup area would not be completely recontaminated with PCBs
exceeding the SQS when the chemical hot spot is dredged in the future.

Oppose without Complete Source Control (OW) Comments in this category oppose a cleanup
project at the study area until more information about current phthalate discharges and
sources of recontamination is known.  Comments in this category favor comprehensive source
control for the Duwamish/Diagonal site and for all future cleanup efforts on the Duwamish
River.
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Responses to Reviewer Comments
Draft 2001 Duwamish/Diagonal CSO/SD Cleanup Study Report

Comment ID;
Category      Response/Resolution

S-1; SO List as Supporting

S-2; DT There are BMPs to minimize spreading PCBs w/ clamshell.  Anchor, please
expand.

S-3; SC Superfund will develop a source control (SC) program for the Lower Duwamish
to protect sediment cleanup sites.

E-1; SO List as Supporting

E-2; SC A comprehensive description of the past, present and future SC activities is
prepared and attached as part of the responsiveness summary (i.e., SC
Summary to be written by KC).

E-3; DG King County will work with Ecology to determine the shoreline sampling that is
needed to satisfy this comment.

E-4; DG Anchor please determine status of 6th Avenue landfill and revise text
accordingly.

E-5; SC Additional Diagonal SD/CSO information will be provided in the
comprehensive description of the past, present and future SC activities
prepared and attached as part of the responsiveness summary (i.e., SC
Summary to be written by KC).  The SC Summary will discuss all COCs that
may be a SC issue.  City input required.

E-6; SC Additional Duwamish CSO information will be provided in the comprehensive
description of the past, present and future SC activities prepared and attached
as part of the responsiveness summary (i.e., SC Summary to be written by
KC).  The SC Summary will discuss all COCs that may be a SC issue.

E-7; SC Chrome was not found to be elevated in the sediment samples taken in front of
the Diagonal Ave. South SD; consequently, chrome is not considered to be a
chemical of SC concern.

E-8; DG Groundwater monitoring site data collected by the Port of Seattle in 1991 and
1992 is included in the report.  See Section 3.2.7-Groundwater.  These 14
samples are from the old treatment plant property after it had been filled.  The
samples show that little or no PCBs are present; consequently, groundwater is
not expected to pose a risk to the cleanup site.

E-9; DG Anchor please contact the Port to obtain surface drainage information on T-
106 and the Phase I environmental report on T-106.



2 of 19

E-10; DG King County will provide additional information on the water sampling and
associated risk assessment performed for the Duwamish/Elliott Bay Water
Quality Assessment.  This will be included at the end of Section 3.2.6-Surface
Water Runoff.

E-11; DG Anchor will look into the Sweet, Edwards & Associates and Harper Owes
report (1985) to determine if there is additional groundwater information
available to ascertain if Ash Grove Cement, Seattle City Light Substation,
ChemPro, Liquid Carbonic Corporation, and several refuse dumps, mounds
and waste pits are sources of ground water contamination.  This information
will be included in Section 3.2.7-Groundwater.

E-12; RM During the next 18 years before CSO reduction takes place at Diagonal, there
should be little or no recontamination from all COCs except phthalates.  For
phthalates, the extent of recontamination to the cleanup area is uncertain
because there are no off-the-shelf mathematical models that can accurately
predict the future chemical footprint of recontamination.  King County is
working to develop a model that may be used to predict recontamination at
various sites along the Duwamish River; this tool should be available within the
next two years.

E-13; SC A comprehensive description of the past, present and future SC activities is
prepared and attached as part of the responsiveness summary (i.e., SC
Summary to be written by KC).  City input required.

E-14; SC A comprehensive description of the past, present and future SC activities is
prepared and attached as part of the responsiveness summary (i.e., SC
Summary to be written by KC).  City input required.

E-15; LR Anchor, change second paragraph under 6.1.1.1 to read as follows:  The
Duwamish/Diagonal project was underway before the Lower Duwamish NPL
listing and has proceeded under the SMS cleanup project process with
Ecology as the lead regulatory agency.  Ecology may be the lead regulatory
agency of a sediment cleanup project located in the Lower Duwamish
Superfund area, and Ecology may administer the project under SMS or MTCA.
Now that the river has been listed, there is interest by EPA in ensuring that the
Duwamish/Diagonal project is CERCLA-equivalent so that the site does not
have to be revisited when EPA develops a final Superfund remedy for the
entire Lower Duwamish.

E-16; LR Anchor, change second paragraph under 6.1.2.3 to read as follows:  As set
forth in RCW 70.105D.090, qualifying cleanup actions under SMS or MTCA
may be issued an exemption from the Shoreline Management Act
requirements to obtain a substantial development permit.  King County will
submit a request to the City of Seattle for a substantial development permit
exemption.  Based on initial review of the prospective cleanup action
described herein, it is not anticipated that remedial activities at the
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Duwamish/Diagonal site will deviate from the goals of the Shoreline Master
Program within the City of Seattle.

E-17; LR   Anchor, add the following sentence to the first paragraph under Section
6.1.2.8:  King County will apply for the WDFW Hydraulic Project Approval
(HPA).  Delete in its entirety the second paragraph under Section 6.1.2.8.

E-18; LR Anchor, add the following as the second paragraph under Section 6.1.2.10—
Water Quality Standards for the Surface Waters of the State of Washington,
Chapter 90.48 RCW and Chapter 171-201A WAC:
The Duwamish/Diagonal contaminated sediment area in the Duwamish River
appears on the State’s 303(d) list of impaired waterbodies for contamination
due to benzoic acid, butylbenzyl phthalate, bis(2-ethylhexyl) phthalate,
dibenz(a,h) anthracene, silver, zinc, benzo(ghi) perylene and mercury.  King
County will be working with the Department of Ecology to assure that the
cleanup plans for the Duwamish/Diagonal project are consistent with the
State’s Sediment Management standards.  The Department of Ecology is
expected to develop a Total Maximum Daily Load (TMDL) for the sediment
impaired areas in the Duwamish River and will be responsible for
communicating TMDL needs associated with this sediment remediation
project, and for pursuing source control measures with affected stormwater
dischargers.

E-19; LR Aquatics lands in this section of the river (from the south end of Harbor Island
upstream to the turning basin) are managed by the Port of Seattle.

E-20; LR Anchor, under Section 9.2.4-Long Term Effectiveness; page 9-3, delete in its
entirety the third paragraph that talks about the sediment impact zone (SIZ).
Replace it with the following language:  As the project proponent, King County
may request that a sediment impact zone (SIZ) in compliance with WAC 173-
204 be approved by Ecology.  King County and Ecology will continue to
discuss whether or not analysis of an SIZ for this project is appropriate.

Anchor, under Section 9.3.4-Long Term Effectiveness; page 9-6, delete in its
entirety the third paragraph that talks about the sediment impact zone (SIZ).
Replace it with the following language:  As the project proponent, King County
may request that a sediment impact zone (SIZ) in compliance with WAC 173-
204 be approved by Ecology.  King County and Ecology will continue to
discuss whether or not analysis of an SIZ for this project is appropriate.

Anchor, under Section 9.4.4-Long Term Effectiveness; page 9-9, delete in its
entirety the third paragraph that talks about the sediment impact zone (SIZ).
Replace it with the following language:  As the project proponent, King County
may request that a sediment impact zone (SIZ) in compliance with WAC 173-
204 be approved by Ecology.  King County and Ecology will continue to
discuss whether or not analysis of an SIZ for this project is appropriate.

N-1; SO List as Supporting



4 of 19

N-2: SE List as Supporting Expanded Site

N-3; AP Anchor, in Appendix I-WEST Consultants Recontamination Model, each of the
three appendices, A, B and C, need to be identified that they are a part of
Appendix I.  Therefore, add behind each appendix letter the following:  (part of
Appendix I).  For example, Appendix A (part of Appendix I)-List of
Sediment Chemistry Results.

N-4; DG King County will include write-up regarding threatened and candidate species
in Section 2.5.2—Fish and Wildlife.

N-5; ED Anchor, edit as shown on list of comments.  Two items in particular, are:qualify
“long time” (page 5-12) and delete last sentence of second paragraph of
Section 6.1.1.3—National Environmental Policy Act 42USC, . . . .

N-6; AP In Appendix M, Section 3 is intentionally left out because the original report
contained bioassay results that did not meet quality assurance.  The page
numbering is correct as it goes from 2-6 to Page 4-1.

Anchor, in Appendix P, all of page P-1 should be left-justified.

A-1; SO  List as Supporting

A-2; SE List as Supporting Expanded Site

A-3; SC A comprehensive description of the past, present and future SC activities is
prepared and attached as part of the responsiveness summary (i.e., SC
Summary to be written by KC).  City input required.

A-4; SO List as Supporting

A-5; SE List as Supporting Expanded Site

A-6; RM King County agrees that phthalate and PCB modeling and results are
separated in the report and need to be brought together.

King County proposes to address this comment in two ways.  First, additional
discussion will be included in Chapters 5 and 7 (the PCB recontamination
sections) to reiterate the phthalate modeling effort presented in Chapter 3.

Anchor, in Section 5.4—Potential for Sediment Recontamination, add to the
end of this section a couple of paragraphs that summarize the phthalate
recontamination modeling results.  Also, add a sentence that directs the reader
to the PCB Natural Recovery and Recontamination Modeling in Section 7.3.

Anchor, in Section 7.2.3—Recontamination, begin the section with a
paragraph that discusses both types of recontamination 1)  phthalate
recontamination from the CSO/SD that  was discussed in Chapter 3 and 2)
PCB recontamination from nearby PCB contaminated sediment that was
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discussed in Chapter 5.  Then explain that mathematical modeling was
needed to better define PCB recontamination from and that is what will be
discussed in Section 7.3—Natural Recovery and Recontamination Modeling.

Secondly, the SC Summary prepared by King County for the Responsiveness
Addendum will also discuss both the phthalate and PCB modeling within one
section.

A-7; RM Anchor, Section 7.3.1.2—Natural Recovery/Recontamination Model Results
needs to be expanded and corrected in its entirety because it is confusing and
has errors.  Likewise, Appendix P needs to be expanded and corrected.  Give
a thorough explanation of the two figures.  Each figure should be discussed
separately so that it is clear there are two distinct areas—off-shore and in-
shore.  For each figure, discuss each individual line that is given in the legend
and what they show relative to the site.  For example, natural recovery is
shown as the no action line indicated by triangles; it starts at a concentration of
30 mg/kg OC and drops to a value of 27 mg/kg OC after 10 years.  Then
compare the set of graphs with respect to the cleanup timeframe (2 years vs. 5
years) to point out the different level of recontamination.

Anchor, summary bullets need to be rewritten to remove errors and misleading
statements.  For example, Bullet 2 sounds like implementation of upland SC
will achieve cleanup standards for compounds such as bis(2)phthalate and
thus, do not constitute a recontamination source expanded and corrected.

Anchor, revise Bullet 4 such that it will not downplay the “spike” and the need
to remove the hot spot now.  Bullet 4 should read as follows:  When the
upstream hot spot is remediated, the model indicates the surface sediment
concentration of PCBs on the 4.8 acre cleanup site will increase by at least 20
mg/kg OC (for a total concentration of 35 or 40 mg/kg OC), far exceeding the
SQS.  After the spike, the model also indicates that it will take 10 years of
natural recovery for the concentration to approach the SQS for PCBs.  Natural
recovery rates are faster after the hot spot cleanup than they are without the
hot spot cleanup (the curve represented by squares is steeper than the curve
represented by triangles).

Anchor, add Bullet 5.  The model indicates that the only way the 4.8-acre
cleanup site will remain below the SQS is to cleanup the hot spot and the 4.8-
acre site at the same time.  If the hot spot is removed first, there will be no
recontamination of the site over time, as indicated by the curve represented by
the “X”.  Also, there will be no spike caused by cleaning up the hot spot in 2 to
5 years.  As a result, the PCB concentration on the 4.8 –acre cleanup site will
remain clean (0 mg/kg OC).

A-8; RM No further model refinement will be provided under the Duwamish/Diagonal
project.  However, King County is working to develop a model that may be
used to predict recontamination at various sites along the Duwamish River;
this tool should be available within the next two years.
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A-9; RM The 4.8-acre cleanup site should not recontaminate with PCBs because the
site has been expanded to include removal of the hot spot.  The following
bullet is being added to Section 7.3.1.2— Natural Recovery/Recontamination
Model Results: The model indicates that the only way the 4.8-acre cleanup site
will remain below the SQS is to cleanup the hot spot and the 4.8-acre site at
the same time.  If the hot spot is removed first, there will be no
recontamination of the site over time, as indicated by the curve represented by
the “X”.  Also, there will be no spike caused by cleaning up the hot spot in 2 to
5 years.  As a result, the PCB concentration on the 4.8 –acre cleanup site will
remain clean (0 mg/kg OC).

A-10; LR King County recognizes the need for coordination with the CORPS.  There are
two methods by which King County coordinates dredging and cleanup projects
with the CORPS.  There is the formal CORPS permit process that requires
notification of proposed actions in the waterways; this process is currently
underway for the Duwamish/Diagonal project.  By King County notifying the
CORPS of King County proposed actions, the CORPS, in turn, will notify King
County of CORPS proposed actions.  The second method is informal
communications with the CORPS.  For example, King County staff discussed
the project with Hiram Arden during the fourth quarter of 2001;
Duwamish/Diagonal project plans were favorable to the CORPS.

A-11; FG Anchor, include the Diagonal SD outfall on cross section figures 8-2, 8-4 and
8-6.

A-12; DT The dredging plan will specify a clamshell dredge bucket, and the dredge cuts
will be specifically designed so that they will not collapse the outfall structures
or the bank.  The dredge cuts typically have 3H:1V slopes on the in-shore side
to maintain bank stability.

A-13; DG Anchor, produce four more figures similar to the current COC subsurface
figures 5-2, 5-4, 5-6 and 5-8.  The purpose of the new figures will be to
respond to EPA’s question concerning the extent of sediment contamination
remaining after removing 3 feet of contaminated sediment and providing a
thick-layer cap.  The new figures will show COC concentrations remaining
after dredging (3 - 6- and 6 - 9-foot sections).  See sample markup, Figure 5-4
for total PCBs.  It is suggested that the new figures be included in Section
9.6—Preferred Alternative along with a paragraph that integrates the figures
into the preferred alternative section.

A-14; LR During the Port Approval process, King County will request that the Port
provide written agreement to EPA and Ecology that the Port will adhere to all
institutional controls established for the Duwamish/Diagonal site.  King County
will request that the Port of Seattle execute a restrictive covenant that is
enforceable by both EPA and Ecology.

A-15; FG In Chapter 5, the COC contour figures show the sampling station locations that
are in the channel.  However, the corresponding COC figures that provide the
core data do not show sampling station locations in the channel because there
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were no core samples taken in the channel.  It would be confusing to add
surface stations in the channel to the core figures that are meant to show only
core data.

A-16;  DG Based on aerial photos from 1976 and 1977, it appears that the nearshore
sediment dredged from the former treatment plant in 1977 was used to fill in
the two settling ponds that were used to contain the PCB-contaminated
material dredged in 1976 from Slip 1.  In addition, the aerial photos show that
the entire treatment plant was leveled in 1977, which indicates that the near
shore sediments may have been used to fill in the entire treatment plant site.

A-17; FG Anchor, revise Chapter 7 and Appendix P to include Figure 7-6—Natural
Recovery Model Results Near the Outfalls.

A-18; AP King County will revise the construction and post-construction monitoring plan
to include the expanded site.  The monitoring plan will be further refined during
the permitting process, and EPA will be provided an opportunity to review the
project specific monitoring plan.

A-19; SC The City of Seattle collected Diagonal SD sediment samples during late 2001.
This data will be the most current sediment data for evaluating potential
sources of contamination and will replace the eight-year old data of 1994.
When this data becomes available, it will be provided to EPA and Ecology for
review.

A-20; SC After meeting with EPA and Ecology, the decision was made to prepare a SC
Summary document that will be included in the responsiveness summary.
This summary document will include past, current and future SC activities for
the Duwamish/Diagonal site.  Future meetings will be held with EPA and
Ecology to determine SC needs relative to the Duwamish/Diagonal project.

A-21; SC A comprehensive description of the past, present and future SC activities is
prepared and attached as part of the responsiveness summary (i.e., SC
Summary to be written by KC).  City input is required.

A-22; SC The Diagonal SD receives flow from the Hanford drainage basin which is
1,573 acres and the Diagonal drainage basin which is 1,012 acres.  The total
acreage for these two basins is 2,585 acres, and this value should replace the
value of 1,583 acres currently included in the report.

A-23; SC Anchor, revise the 4th sentence to read as follows:  Potential sources of
phthalate contamination to the . . . .

A-24; DG Anchor, determine the status of 6th Avenue landfill and revise text accordingly.

A-25; SC Anchor, determine the status of Janco-United and revise text accordingly.

A-26; ED Anchor, see Page 3-2; Section 3.2.1; second paragraph.  The second
sentence should read as follows:  Two sediment samples were collected in the
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Diagonal storm drainpipe; see Appendix B, Table 3-1—Diagonal Way and
Diagonal Avenue South Storm Drain Samples Compared to Standards.

Anchor, change the third sentence should read as follows:  The first sample
was at manhole (Diag MH1) . . . .

A-27; AP King County is comparing data to the State Sediment Management Standards
(SMS) that were adopted in 1991 because this is the regulation governing
sediment cleanup projects.  The Sediment Quality Standard (SQS) value of
the SMS is set up to be equal to the low AET value, and the Cleanup
Screening Level (CSL) of the SMS is set up to be equal to the second lowest
of the AET values.  The PSDDA values are 10-percent of the high AET values.

The 1988 TetraTech data report defines the data qualifiers as follows:
• E = The reported concentration is an estimate.  The estimated qualifier was

assigned for a variety of reasons including exceedance of control limits for
precision, accuracy and holding times.

• Z = This qualifier was assigned if the labeled internal standard recovery
reported by the laboratory was less than 10 percent.

A-28; DG The City of Seattle collected Diagonal SD sediment samples during late 2001.
This data will be the most current sediment data for evaluating potential
sources of contamination.  The detection limits for the 2001 samples will be
lower than the detection limits for the 1985 Elliott Bay Action Program data.

A-29; DG King County was told that the City collected data in 1988 and 1989, but King
County chose to use only data collected by the City in 1994 because it was the
most recent data when King County performed the data analysis in 1994.

A-30; SC Anchor, see Page 3-3; third paragraph of Section 3.2.1.  Change the fourth
sentence to read as follows:
Concentrations of bis (2-ethylhexyl) phthalate exceed the CSL dry weight
criteria value of 1.9 mg/kg (1,900 ug/kg) in two of the four samples, and the
other two samples exceed the SQS dry weight value of 1.3 mg/kg (1,300
ug/kg).

Bis (2-ethylhexyl) phthalate was analyzed in each of the four 1994 pipe
samples.  However, in the future, King County will use the results of the 2001
pipe samples collected by the City.

King County will revise the table alongside Figure 5 in Appendix G to include
the SQS and CSL dry weight values.

Anchor, see Page 3-3; third paragraph of Section 3.2.1.  Change the second to
the last sentence to read as follows:
The oil sheen is considered to be recent because it was first reported as a
problem in 1997 and continues to be intermittent.
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Anchor, see Page 3-3; third paragraph of Section 3.2.1.  Change the last
sentence to read as follows:
The City DWU has attempted unsuccessfully to trace this oil discharge back to
its source (see Appendix D; page titled Summary of the City’s investigation of
oil sheen at the Diagonal Outfall—Feb. 7, 1997).

A-31; SC Anchor, continue the third paragraph of Section 3.2.1 by adding the following:
The oil sheen has been reported several times during the period between
1998 through 2001.  The City continued to locate the source of the oil sheen,
but was unsuccessful.  The City installed an oil containment boom off the end
of the Diagonal SD discharge structure.  In addition to the oil containment
boom, the City installed an oil absorption boom.  No effort has been made to
remove the oily sediment from in front of the Diagonal SD outfall; however, this
area will be included as part of the proposed Duwamish/Diagonal Cleanup
project.

King County will ask the City about the effectiveness of the booms (Since the
booms were installed, has the City received any complaints about the
appearance of oil sheen downstream of the Diagonal SD?).  This information
will be included in the SC Summary.

A-32; DB There are 2205 acres in the Duwamish CSO (see GIS spreadsheet and
drainage basin map).  There is no Duwamish SD.

The Duwamish CSO outfall is a buried pipe located on the east side of the
river.  This outfall is the emergency relief point for the Siphon and the
Duwamish PS.  The Duwamish CSO does not overflow regularly like most true
CSO discharge points.  The last time this CSO overflowed was more then 11
years ago in 1989 (the cause was not looked up).

A-33; SC The SC Summary will provide information about King County’s pre-treatment
program.

A-34; SC It is important to understand that the Duwamish CSO is an emergency
overflow location that only discharges CSO wastewater (combined stormwater
and sewage).  This outfall has no separate stormwater connection that could
discharge separated stormwater or baseflow (groundwater). Because the
Duwamish CSO has not overflowed since 1989, it does not constitute a
significant source of contamination to the Duwmaish/Diagonal Cleanup project
or the Duwamish River.

A-35; ED Anchor, see Page 3-3; Section 3.2.3; first paragraph.  The fourth sentence
should read as follows:  The data for this historic sample were normalized for
total organic carbon and compared to Washington Sediment Quality
Standards; see Appendix B, Table 3-1—Diagonal Way and Diagonal Avenue
South Storm Drain Samples Compared to Standards.

A-36; SC Anchor, see Page 3-4; Section 3.2.3; first paragraph.  Replace the last
sentence with the following:
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The total contaminant contribution from the Diagonal Avenue South outfall is
expected to be minor for the following reasons:
1) The Diagonal Avenue South drainage basin is less than 0.5-percent (12

acres/2585 acres) of the size of the Diagonal/Hanford drainage basins.
2) The sediment samples off of the Diagonal Avenue South outfall do not

exceed the SMS standards for most chemicals, except phthalates.
3) Part of the 12-acre basin formerly occupied by LaFarge Cement

manufacturers is now vacant, and property to the north of this vacant area
has been converted by the Port of Seattle to a container storage facility.

4) In an effort to minimize pollutant discharges to the storm system, the City of
Seattle is scheduled to perform additional business inspections in all
drainage areas tributary to the Duwamish/Diagonal site.

A-37; DG King County does not have any post-closure sediment data for the Former City
Treatment Plant.  However, there is groundwater data presented in Section
3.2.7—Groundwater.

A-38; DG The majority of the bank of the Former Treatment Plant property is armored
with large rip-rap and other small rock designed to prevent bank erosion.  One
area behind the E-shaped pier has exposed mud and sand.  One sample was
collected from this area and showed chemical concentrations much less than
the SMS standards.  Based on this one sample, it appears sloughing of these
sediments will not be a source of contamination to the Duwamish/Diagonal
cleanup area.  This prediction is further supported by nearshore chemistry
data that contains values below the SQS, except phthalates.

A-39; DG Groundwater monitoring site data collected by the Port of Seattle in 1991 and
1992 is included in the report.  See Section 3.2.7-Groundwater.  These 14
samples are from the old treatment plant property after it had been filled.  The
samples show that little or no PCBs are present; consequently, groundwater is
not expected to pose a risk to the cleanup site.  Based on the Port’s data, King
County does not think it is necessary to sample and analyze seeps and
groundwater discharges.

A-40; DG All sources of spill documentation have been investigated.  The 1974 PCB spill
at Slip 1 was dredged in 1974 and again in 1976.  In addition, dredging in 1977
at the Chiyoda property to relocate the shoreline and dredging in 1994  by the
CORPS to remove the shoal are the only documented projects since the Slip 1
spill dredging activities.

A-41; DG King County will contact the Port of Seattle to obtain any information on
surface water quality to determine if surface water contamination sources exist
at T-106 and T-108.  King County will provide this information to EPA.

A-42; DG King County will contact the Port of Seattle to obtain any information on
groundwater quality to determine if groundwater contamination sources exist
at T-106 and T-108.  King County will provide this information to EPA.
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A-43; DG In 1995, King County collected 10 storm water samples at two tributaries of the
Diagonal SD; this sampling effort took over one year to accomplish.  Three
samples were taken at South Hinds and 8th Avenue South, and seven samples
were taken at South Horton and 13th Street South.  This data is included in
Appendix H—METRO Recontamination Modeling Report.  This data may be
compared to State Water Quality Standards.  However, this data was collected
to provide input parameters for the King County sediment recontamination
modeling effort.  King County may collect additional stormwater samples to
support future modeling work, but the extent of sampling needs to determined
based on input from King County statisticians and recontamination modeling
consultant.  Even though the 1995 data is seven years old, King County is not
ready to commitment a major sampling effort until there is more input from
those developing the model.

The Duwamish Water Quality Assessment focused on CSO discharges into
the Duwamish River and developed models to evaluate the predicted
concentrations of pollutants to the river.  Based on study results, there is not
an issue with water quality exceedances for CSO discharges entering the
Duwamish River.

A-44; DG The City of Seattle collected Diagonal SD sediment samples during late 2001.
This data will be the most current sediment data for evaluating potential
sources of contamination.  When this data becomes available, it will be
provided to EPA and Ecology for review.

A-45; DG King County will work with EPA to determine the groundwater sampling that is
needed to satisfy this comment.

A-46; SC Comment 11 pertains to storm water and CSO discharges to a Superfund
sediment site.  The Department of Ecology is developing an overall SC plan
for the lower Duwamish River as part of the Superfund process.  Through King
County’s involvement in the Superfund process, King County will be
coordinate with Ecology and EPA to satisfy comments regarding these issues.

A-47; RM King County agrees that the model is limited in its usefulness, and there are
uncertainties associated with the input parameters.  Consequently, King
County is working with a contractor to develop a model that may be used to
predict recontamination at various sites along the Duwamish River; this tool
should be available within the next two years.

A-48: SC King County has agreed to provide Ecology and EPA a comprehensive SC
Summary document to better describe all of the past, present and future SC
activities for discharges to the study area.  This document will be included as
part of the responsiveness summary that will be attached to the final
Duwamish/Diagonal CSO/SD Cleanup Study Report.  The responsiveness
summary will be provided to the regulatory agencies in advance of completing
the Cleanup Study Report.

M-1; SO List as Supporting



12 of 19

M-2; LR King County will ensure that any institutional controls established will not
adversely impact Tribal fishing in the cleanup area.

M-3; LR King County will coordinate with the Tribes independently and through the
permitting process in an effort to avoid adverse construction-related impacts to
Tribal fisheries in the area.

M-4; SE List as Supporting Expanded Site

D-1; CD The Consultant has stated that all caps placed at the site will be designed to
comply with EPA and USACE guidance so that they will be stable.  Anchor
please provide citations to verify that a 3-foot cap in a frequently dredged and
tidal river containing PCBs and other contaminants present in the Duwamish is
sufficient to lock these contaminants in place.  In general, Anchor, please
respond to the specific questions of this comment heading of Cap Depth.

D-2; LR During the Port Approval process, King County will request that the Port
provide written agreement to EPA and Ecology that the Port will adhere to all
institutional controls established for the Duwamish/Diagonal site.  These
institutional controls will include provisions for no disturbance of the cap,
including no dredging activities.  King County will request that the Port of
Seattle execute a restrictive covenant that is enforceable by both EPA and
Ecology.

D-3; CD During evaluation of the alternatives, the potential for future maintenance and
repair of the siphon was discussed with King County Operations and Facilites
staff.  Staff had the following concerns that did not support removing the
additional contaminated sediments above and around the siphon:
• The closer one digs to the siphon, the greater the risk of damaging the

siphon.
• If the siphon needs to be replaced due to structural damage, cut and cover

technology will not be employed.  Directional tunneling would be the
method used to place new piping under the Duwamish River.

• If there was H2S damage to the siphon, a liner could be inserted into the
pipes of the siphon without disturbing the cap.

• King County has not had to repair or even clean out the siphon in its 34
years of operation.

• King County does not anticipate needing to repair the siphon in the future.
• The total siphon length is about 800 feet.  Five hundred feet of the siphon

will not be under the proposed cap and could be accessed without
disturbing the cap.

• The siphon is constructed of two pipes, so if one pipe failed, the second
could continue to operate until a replacement is implemented.

The objective is to remove a minimum of three feet of contaminated sediment
from above the siphon and the entire cleanup area.  The remaining
contaminated sediment will be isolated by a 3-foot thick cap.  King County
does not anticipate any future maintenance and repairs to the siphon that will
disturb the sediment cap.
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D-4; SB The draft Cleanup Study Report proposed a cleanup area of about 4.8 acres
and did not address an upstream chemical hot spot offshore from the former
treatment plant.  Comments received as part of the public participation process
recommended that the upstream hot spot be included as part of the project to
avoid potential future PCB recontamination to the 4.8-acre area.  A document
is being prepared that describes the expanded cleanup area, including the
upstream hot spot.  This document will be included as part of the Cleanup
Study Report Responsiveness Summary.  The two cleanup areas have been
designated as Area A (4.8 acres) and Area B (upstream hot spot).  A brief
discussion of the boundaries for the two areas is given here to respond to the
comments under Project Area Boundaries.

Cleanup Area A is a rectangular shape about 750 feet long
(upstream/downstream) with an average width of about 260 feet
(inshore/offshore) and covers an area of about 4.8 acres.  The inshore
boundary is the rip rap shoreline, but the first row of dredge cuts is set back
from the shore to avoid collapsing the bank.  The upstream and downstream
boundaries were established based on bioassay stations that showed no
toxicity (Stations DUD201, DUD202 and DUD203) or only low level toxicity
(Station DUD 204).  The offshore boundary is the east channel line where the
water depth is minus 30 feet (MLLW).  The offshore boundary of Area A does
not extend into the channel because the chemical levels at the east channel
line are equal to or lower than the chemical levels present at the bioassay
stations used to define the upstream and downstream boundary.

Cleanup Area B has a rectangular shape of about 475 feet long
(upstream/downstream) with an average width of about 160 feet
(inshore/offshore) and covers an area of about 1.8 acres.  The boundary for
Area B was established to remove all sediment above the CSL value for PCBs
(Stations DUD012, DUD026, DUD027, DUD260, DUD261 and DUD 262) plus
a large amount of surrounding sediment that exceeds the SQS for PCBs.  The
inshore boundary does not extend to the shoreline because there are surface
samples with PCB values below the SQS located on the inshore side of the
existing loading pier constructed of cluster pilings.  The inshore boundary of
Area B was set at the offshore side of the loading pier where water depth is
about minus 15 feet (MLLW).  The upstream boundary was set at a point past
core Station DUD261 because this station exceeded the CSL for PCBs to a
depth of 6 feet.

The downstream boundary of Area B was extended to meet the upstream
boundary of Area A.  The downstream part of Area B contains some
sediments that are not above the CSL but these sediments are above the
SQS.  These stations above the SQS (DUD024, DUD025 and DUD035) were
included in the downstream part of Area B because these station locations
would be subject to future cleanup actions.  Dredging these stations at a later
date (not as part of Duwamish/Diagonal project) would create significant
recontamination to the finished cleanup projects at Area A and the upstream
part of Area B.  It is likely that PCB levels at these stations above the SQS will
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increase when the highest PCB sediments are dredged at the upstream end of
Area B.  Therefore, it will be advantageous to remove PCBs at all of the
stations identified in Area B, now, to minimize the PCB residual that is left on
the site.

The downstream PCB hot spot at Stations DUD044 and DR058 does not have
the same immediate priority for the EBDRP Panel as does the upstream hot
spot (Area B).  Some of the Panel’s reasons for giving the downstream PCB
hot spot lower priority are the following:
• With the limited data, it appears that the downstream hot spot may be

smaller in area relative to the upstream hot spot.
• The downstream hot spot is located in deeper water, and therefore, does

not pose great risk to outmigrating juvenile salmon that largely remain near
the waterway surface.

• The downstream hot spot is also located in the navigation channel which
suggests that it might be cleaned up by another entity at some point in the
future.

D-5; SB See boundary discussion in D-4, preceding response above regarding project
boundary determination.

The Panel decided not to place bioassay stations in the areas with highest
phthalate concentration because it was anticipated that these samples would
show toxicity, and the sampling would add unnecessary costs to the project.
Consequently, the four bioassay stations closest to the Duwamish/Diagonal
CSO and SD were Stations DUD201 and DUD202 (to the north) and Stations
DUD203 and DUD204 (to the south).  Results of these bioassay tests showed
that Stations DUD202 and DUD 205 exceeded the CSL value for bis(2-
ethylhexyl)phthalate, but neither station showed toxicity for the three SMS
toxicity tests.  Station DUD204 also exceeded the CSL value for bis(2-
ethylhexyl)phthalate but failed only one bioassay test indicating that it would
exceed the SQS based on bioassay testing.  These bioassay results show that
the Duwamish/Diagonal sediment samples that exceed the numeric CSL value
for bis(2-ethylhexyl)phthalate should be designated as below the SQS criteria
based on biological testing.

D-6; SB In reviewing the chemistry data, King County confirmed that 4-methyl phenol
was not present in the 1994 and 1995 sediment samples, but was present in
the 1996 samples.  The bioassay stations were run on the 1996 samples that
contained 4-methyl phenol.  It does not appear that 4-methyl phenol affected
the bioassay results because there was no toxicity shown at stations DUD200,
DUD201, DUD202, DUD203 and DUD205 which indicates that the 4-methyl
phenol did not cause toxicity.

D-7; SE List as Supporting Expanded Site

D-8; SE List as Supporting Expanded Site.  Comments received as part of the public
participation process recommended that the upstream hot spot be included as
part of the project to avoid potential future PCB recontamination to the 4.8-
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acre area.  A document is being prepared that describes the expanded
cleanup area, including the upstream hot spot.

D-9; RM The mass balance model performed by West Consultants used the CSO and
SD concentrations to estimate annual loading values; no sediment data from
catch basins was used for comparison or for evaulating loadings.  Future
modeling work conducted by King County may consider catch basin sediment
data for determining the loading from storm drains.

D-10; DG The sediment sample collection and analysis procedures are described in
Chapter 4—Data Collection and Results--of the Cleanup Study Report.  Care
was taken to minimize any phthalate contamination due to collection
equipment and analytical processing.  However, no effort was made to
determine if plastic particles were in the sediment samples collected for
analysis.  Collection methods for water samples also used clean techniques to
minimize contamination of storm water samples.

D-11; DG The toxicity of phthalates needs more study to determine the actual level at
which phthalate toxicity occurs.   However, for the Duwamish/Diagonal project,
the EBDP Panel has decided that they do not need to determine the highest
level of phthalates that will not show toxicity.  Instead, the Panel has decided
to define the site boundary at chemical levels that are above the CSL (one
times the CSL), but are shown to be below the SQS based on biological
testing.

D-12; DG Lipid bags cannot be used to collect samples for phthalate analysis because
the bags consist of plastic which contains phthalates.  King County uses some
tracer compounds, such as caffeine, in identifying CSO discharges and is
always on the lookout for tracers to assist in identification of chemical sources.

D-13; DG King County agrees that solutions to phthalate source control will require a
better understanding of phthalate distribution in the storm drain.  Future SC
studies may be undertaken by the City of Seattle to answer the questions
about phthalate distribution and removal.

D-14; DG King County has not made any attempts to use phthalate date markers in the
sediments.  The core samples collected during the Duwamish/Diagonal study
are mostly 3-foot composites which do not provide the detail for evaluating
time series.

D-15; RM For the Duwamish/Diagonal site, King County performed recontamination
modeling in 1997, and West Consultants performed recontamination modeling
in 1999; both models predicted recontamination due to phthalates.  However,
the rate of recontamination is not predicted by these models.  King County has
observed that the rate of phthalate recontamination at the Norfolk site in snot
as great as the Norfolk modeling predicted; thus, King County is simply stating
that the rate of phthalate recontamination at Duwamish/Diagonal may not be
as rapid as modeling might predict.  The size of the two basins are obviously
quite different with the Norfolk separated storm water equal to about 43 MGY,
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while the Diagonal separated storm water volume is much greater at 1,230
MGY.  The resultant loading of phthalates from the Diagonal SD is therefore
much larger than at the Norfolk outfall.

D-16; DG The Panel has data more recent than the 1984 data.  Figure 5 in Appendix
G—Bis(2-ethylhexyl)phthalate Source Control Report--provides chemistry data
for four sediment samples, collected in 1994, from the Diagonal SD.  In
Appendix H—METRO Recontamination Modeling Report--the table titled
Storm Water Samples provides the chemistry data for ten storm water
samples collected in 1995 from two storm drains (Horton and Hinds) tributary
to the Diagonal SD.

D-17; RM Prior to the completion of King County’s Hanford Tunnel CSO reduction project
in 1987, the CSO volume discharging out of Diagonal SD was estimated at
290 – 300 MGY.  The separation project was thought to totally eliminate King
County’s CSO input to the Diagonal SD; however, recent information has
revealed that there is still about 20-percent of the King County CSO volume
(65 MGY) remaining.  The King County CSO modeling has estimated a value
of 32 MGY as the current CSO volume, which is the value that West
Consultants used in the modeling calculations.  Because of the uncertainty in
the King County CSO model predictions, it was recommended that the volume
be doubled, and the value of 65 MGY is the volume reported in the Cleanup
Study Report in Chapter 3; Section 3.3.2.

The Duwamish/Diagonal sediment samples taken in 1994 were taken seven
years after the CSO reduction project was implemented at Diagonal.
Therefore, King County has not used the higher historic flow rate of 290 – 300
MGY, instead West chose to use the 32 MGY for loading calculations.  West
then points out on page 9 of his report, “The SD discharge is approximately 40
times greater than the CSO discharge [on an annual basis], but the
concentrations of chemicals of concern [Table 2-2] are relatively similar.
Therefore, in this load-reduction analysis, we assumed that the entire CSO
discharge could be dropped from the evaluation.  The analysis then focused
on the reduction required in the SD discharge.”

D-18; SC King County currently does not know if there are low technology solutions for
removing the particulates containing phthalates.  The suggestion of using filter
fabric in catch basins may have some possibilities for removing particulates
from SDs, but this method would need to be evaluated to determine its
feasibility.  If there are no low technology solutions for removing phthalates
from storm water, then the alternative is treatment involving large facilities and
associated high capital and operating costs.  One example is the current
Denny Way CSO Volume Reduction project which has a total capital cost of
over $140 million.  Denny Way is a CSO discharging about 500 MGY into
Elliott Bay at Myrtle Edwards Park.  The CSO reduction project involves
construction of a one-mile long 14-foot diameter tunnel to store CSO water so
that there is only one untreated CSO event per year.
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The storm water volume at Diagonal is 1,230 MGY which is more than two
times the CSO volume at Denny Way, and therefore, would require an even
larger treatment facility and costs greater than $140 million for Denny Way.
The cost for the Duwamish/Diagonal Cleanup project is estimated at $7 million
($1 million already spent on planning and $6 million to complete).  With the
expanded project, including the upstream hot spot, the total cost is estimated
to be $9 million ($1 million already spent on planning and $8 million to
complete).  The Duwamish/Diagonal Cleanup project is only 6-percent of the
Denny Way project.

D-19; DT The issue of alternative dredging technologies has been discussed,
particularly, the application of hydraulic dredging for removal of contaminated
sediment.  Some are proponents of hydraulic dredging because they think that
hydraulic dredging will eliminate resuspension and loss of contaminated
sediment to the water column.  However, after careful review of this
technology, King County’s Consultant, Anchor Environmental, LLC, has
determined that hydraulic dredging not appropriate for the Duwamish/Diagonal
project for the following reasons:
• For the expanded Duwamish/Diagonal project, the estimated sediment

volume to be dredged is approximately 60,000 cubic yards.  One of the
fastest hydraulic dredging projects (Marathon Battery, NY) reported 8
months to remove 58,900 cubic meters (Water Environment & Technology,
1998).  The dredging window for the Duwamish/Diagonal project is a
maximum of five months (November – March), which is too short of a
timeframe to complete the project during one dredging window.
Mechanical dredging has a higher production rate, and the project should
be completed in about two months.

• Hydraulic dredging produces a large volume of contaminated sediment and
water (slurry), which must be directed to settling ponds that require
available land to establish.  There is not enough land available for large
settling ponds within the vicinity of the Duwamish/Diagonal project site.

• Hydraulic cutter-heads become frequently jammed with debris, stopping
dredging operations which require the cutter-head to be raised and debris
removed.  When the dredge is shut down, all of the slurry in the pipeline to
the disposal pond will be released back onto the dredge site.  This releases
a large amount of contaminated sediment particulates into the water
column which may be spread up and down the river.

There are some sealed clamshell dredge buckets on the market (cable-arm
buckets), however, these buckets are not capable of digging consolidated
sediments which are present at the Duwwamish/Diagonal site.  To minimize
sediment resuspension when using the standard clam-shell bucket, the
contractor is required to follow various best management practices (BMPs).
The cycle rate is slowed down (relative to maintenance dredging cycle rates)
so that the bucket is raised at a slower rate through the water column.  To
minimize the number of bucket cycles, the contractor is encouraged to obtain a
full bucket of sediment during each cycle.  The contractor is not allowed to
stockpile sediments under water before bringing the bucket to the surface for
sediment placement on the barge.
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D-20; OW List as Opposing the Project Without Source Control of Phthalates.  King
County and the Panel recognize that phthalate SC is an important issue to
eliminate recontamination of the Duwamish/Diagonal Sediment Cleanup
project.  However, it is also recognized that it is a very big task that cannot be
completed within a short timeframe.  Consequently, numerous individuals have
expressed an interest in conducting a project to remove PCBs despite the
potential for phthalate recontamination.  In order for the project to move ahead,
a SC Plan will be worked out with the City of Seattle to focus on reducing
phthalate input to the Diagonal SD.

D-21; SC See Response D-18; SC above.

D-22; SB The cleanup project has been expanded to include the upstream hot spot.
See Response D-4; SB above.

D-23; DT See Response D-19; DT above.

D-24; OW List as Opposing the Project Without Source Control of Phthalates

D-25; SE List as Supporting Expanded Project

K-1; LR Anchor, see Page 6-6; Section 6.1.2.5.  Change the fourth sentence to read as
follows:
King County, the SEPA lead agency, will prepare and issue a SEPA
environmental checklist and threshold determination for the
Duwamish/Diagonal project in compliance with these procedures.

Finish the paragraph to read as follows:
This is necessary prior to the issuance of state and local permits needed to
conduct remedial activities at the Duwamish/Diagonal site.  Ecology will review
King County’s SEPA determination.

K-2; FG On Figure 5-4 and in the table to the right, the data for sample DUD251 needs
to be moved into the correct row (i.e., the data is mg/kg OC).  There may be
some others that need to be moved as well.

C-1; RM Figure 7-6—Natural Recovery Model Results Near the Outfalls--was
mistakenly omitted from the draft Cleanup Study Report, but it will be included
in Section 7.3.1.2--Natural Recovery/Recontamination Model Results—of the
final Cleanup Study Report.  Section 7.3.1.2 will be revised to include a
thorough discussion of the figures and modeling results.

The recontamination model may greatly over-estimate PCB recontamination
due to prop-wash and river current because conservative assumptions were
used in this model.  The model predictions were intended to represent the
worst-case condition, which means that the actual recontamination levels may
be less than shown in the figures.  It is not necessary to refine the predicted
PCB recontamination due to propeller wash and river current because the
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decision to expand the cleanup area can easily be justified based on the
predicted PCB recontamination due to dredging the hot spot in the future.
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