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1 INTRODUCTION 

This report documents the implementation of the institutional controls for the Slip 4 Early 
Action Area (EAA), as required by the Slip 4 Administrative Settlement Agreement and Order 
on Consent for Removal Action (ASAOC; USEPA 2006b). 

1.1 BACKGROUND  

The Lower Duwamish Waterway (LDW) was added to U.S. Environmental Protection Agency’s 
(EPA’s) National Priorities List (Superfund) in September 2001 because of hazardous substance 
contamination in sediments.  Slip 4 was subsequently identified by EPA and the Washington 
State Department of Ecology (Ecology) as an Early Action Area (EAA) within the LDW, based 
primarily on elevated concentrations of polychlorinated biphenyls.  The Slip 4 EAA cleanup 
was conducted pursuant to the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA), under EPA’s non-time-critical removal action authority.  In 
May 2006, EPA issued an Action Memorandum (USEPA 2006a) containing its removal action 
decision for the Slip 4 EAA. 

The selected removal action required dredging, excavation, and offsite disposal of contaminated 
sediment, shoreline soil, and creosote-treated timber piles and other debris, and placement of 
engineered sediment and slope caps to isolate residual sediment contamination within the EAA.  
The removal action also included demolition and removal or recycling of a portion of an aging 
concrete pier and supporting piling on the northwest bank of the slip, and creation of two 
intertidal beach areas and other shallow-water areas to improve habitat conditions in the slip.  
Construction activities were initiated in October 2011, and were completed in February 2012.  A 
Removal Action Completion Report (Integral 2012) documenting the cleanup activities was 
completed and approved by EPA in July 2012.  

1.2 PURPOSE 

The Action Memorandum for the Slip 4 EAA includes institutional controls as part of the 
overall remedy for the Slip 4 EAA (USEPA 2006a).  The term “institutional controls” refers to 
non-engineering measures intended to ensure the protectiveness of the remedy and to affect 
human activities and ecological receptors by preventing or reducing the potential for exposure 
to contaminated media (USEPA 2000).  The purposes of the institutional controls implemented 
for this project are to support and maintain the integrity and containment function of the 
capped areas in perpetuity.  As defined for this project, the term “capped areas” includes 
engineered slope caps, sediment caps, and soil covers as those terms are used in the action 
memorandum and Removal Action Completion Report for the Slip 4 EAA.  The Slip 4 EAA 
boundaries and areas subject to institutional controls are shown in Figure 1. 
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The specific objectives of the institutional controls for the capped areas in Slip 4 are defined in 
the Action Memorandum (USEPA 2006a) and in the Institutional Controls Implementation Plan 
(Appendix J, Design Analysis Report; Integral 2010).  These objectives are to: 

· Prevent any uncontrolled excavation or construction that may compromise the integrity 
of the sediment cap, slope caps, or engineered soil covers 

· Prevent any current or future land and waterway uses that could compromise the 
integrity of the sediment cap, slope caps, or engineered soil covers 

· Require notification to the state and EPA prior to development actions at the site that 
may damage the sediment cap, slope caps, or engineered soil covers 

· Ensure that these restrictions will run with the land. 

Institutional controls will not preclude the Muckleshoot Tribe from exercising treaty-protected 
fishing activities in the removal action area in the future. 

Individual institutional controls are discussed in Section 2, and supporting documentation is 
provided in Appendices A through G.   

1.3 MONITORING 

Monitoring of the performance of the institutional controls is included in the Long-Term 
Monitoring and Reporting Plan for the Slip 4 EAA (Integral 2013).  Each monitoring report will 
include an update on the performance of the institutional controls, an assessment of their 
effectiveness, and recommendations for any changes in controls or monitoring of controls.  Each 
report will also summarize any event that required notification to EPA (e.g., failure or violation 
of an institutional control), a description of the entity responsible for addressing the problem, 
and the actions that were taken to address the failure or violation.
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2 SLIP 4 EAA INSTITUTIONAL CONTROLS 

The institutional controls implemented at the Slip 4 EAA are summarized in Table 1 and are 
presented in detail below.   

2.1 GOVERNMENTAL CONTROLS 

Governmental controls impose restrictions on land or resource use, with the authority of a 
government entity.   

2.1.1 Regulated Navigation Area 

A regulated navigation area (RNA) is a water area within a defined boundary for which 
regulations for vessels navigating within the area have been established under the Code of 
Federal Regulations (CFR) 22 Part 165.  The City of Seattle (City) applied for an EPA-sponsored 
RNA demarcation for the sediment cap in Slip 4.  The purpose of the RNA is to protect the 
integrity of the Slip 4 sediment cap by prohibiting activities that will disturb the cap surface, 
such as anchoring, grounding, or spudding.  It will not affect vessel transit or navigation of the 
area. 

The RNA was approved by the Seattle City Council on July 8, 2013,1 as part of Ordinance 
124219, which was signed by the Mayor of Seattle on July 16, 2013, and filed with the City Clerk 
on July 17, 2013.  Ordinance 124219, which includes additional Slip 4 EAA institutional controls 
discussed in this report, is provided in Appendix A.    

The RNA is currently awaiting final U.S. Coast Guard (USCG) district command review and 
signature.  Following USCG approval, the draft Proposed Rule regarding the RNA will be 
published in the Federal Register (Klinger 2013, pers. communication).  Following public 
comment periods (typically 60 days) on both the draft Proposed Rule and later the Final Rule 
published in the Federal Register, the Final Rule regarding the RNA will be published in the 
CFR (Klinger 2013, pers. communication).  The Final Rule published in the CFR will address 
comments received during the public comment periods, as appropriate.  The RNA and its 
regulations will also be described in the Notice to Mariners and in updates of the Coast Pilot 
under the specific CFR reference number (e.g., CFR-165-####).  The RNA will also be indicated 
in magenta-colored hashing on navigational charts of Slip 4, and will include the CFR reference 
number.  Documentation of the publication of the Final Rule regarding the Slip 4 EAA RNA 
will be provided in an addendum to this report when it becomes available. 

                                            
1 Council Bill No: 117804 (http://clerk.seattle.gov/~scripts/nph-
brs.exe?d=ORDF&s1=117804.cbn.&Sect6=HITOFF&l=20&p=1&u=/~public/cbor1.htm&r=1&f=G)  

http://clerk.seattle.gov/~scripts/nph-brs.exe?d=ORDF&s1=117804.cbn.&Sect6=HITOFF&l=20&p=1&u=/~public/cbor1.htm&r=1&f=G
http://clerk.seattle.gov/~scripts/nph-brs.exe?d=ORDF&s1=117804.cbn.&Sect6=HITOFF&l=20&p=1&u=/~public/cbor1.htm&r=1&f=G
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2.2 PROPRIETARY CONTROLS 

Proprietary controls for the Slip 4 EAA include property purchases and restrictive 
environmental covenants. 

2.2.1 Property Purchases 

The Slip 4 EAA was previously comprised of three separately owned parcels:  

1. The bed of the Slip 4 EAA, currently owned by the City—the City purchased the inner 
slip from Crowley in 2007 to allow control of the use of the inner slip as a fee owner.  
Documentation of this purchase is provided in Appendix B.  The City directly manages 
land use, conducts and observes monitoring activities, curtails trespassing, and 
determines whether any additional institutional controls are appropriate for specific 
situations that may arise. 

2. A small parcel on south shoreline of the Slip 4 EAA, previously owned by First South 
Properties, LLC (First South)2—the City acquired a 0.23-acre area of First South land that 
included a small sliver of the capped area on the east side of the slip.  This was 
accomplished through a lot line adjustment, which put that area under the City’s control 
and negated the need for any institutional controls to be implemented by First South.  
The lot line adjustment is included in Ordinance 124219, approved by the Seattle City 
Council on July 8, 2013 (Appendix A), and is reflected in the City’s Environmental 
Covenant (discussed below), which was filed with the County Recorder on 
September 24, 2013 (Appendix C).  First South is currently working to complete the 
filing of the lot line adjustment with the County Recorder.  Documentation of this filing, 
when available, will be provided in an addendum to this report. 

3. A small portion of the Slip 4 cap that extends onto property owned by the Boeing 
Company (Boeing)—the City and Boeing have agreed that protection of this portion of 
the Slip 4 cap will be provided through an environmental covenant, and institutional 
controls to be implemented as part of Boeing’s Plant 2 site.   

2.2.2 Environmental Covenants 

On September 18, 2013, the City executed a Model Toxics Control Act (MTCA) environmental 
covenant in accordance with the Uniform Environmental Covenants Act (UECA).   

The purpose of the UECA is to ensure that the remedies and institutional controls established 
for a site are legally valid and enforceable and will be effective over the life of the cleanup 
(RCW 64.70.005).  The Environmental Covenant under the UECA is intended to restrict the 
                                            
2 First South Properties, LLC is referred to as 1st South Properties, LLC in Appendix A.  First South Properties LLC is 
the name listed in King County Tax Assessor records.  
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property to uses consistent with the Slip 4 EAA remedy and to attach those restrictions to the 
property in perpetuity (or until terminated, pursuant to the UECA). The Environmental 
Covenant will run with the land through transfers of property rights.  Under the covenant, EPA 
and Ecology have full enforcement rights for City-owned property at the Slip 4 EAA 
(Appendix C).  The covenant also provides that the City shall notify Ecology and EPA of any 
proposed changes in ownership interests in the subject property.   

The City’s environmental covenant includes the former First South  area acquired as described 
above.   Pursuant to RCW 64.70.040(5), EPA consulted with the City of Seattle Department of 
Planning and Development on the conditions and restrictions to be imposed on the excavation 
and removal of sediments, capping of other sediments and soils, and placement of institutional 
controls to limit potential human and/or ecological exposure to remaining contamination, and 
monitoring to verify the effectiveness of the Non-Time Critical Removal Action for the Slip 4 
UECA (Vasquez 2013, pers. comm.).  EPA signed the covenant on September 19, 2013. 

As stated in the environmental covenant:  

The City makes the following covenants as to limitations, restrictions, and uses to 
which the Property may be put, and specifies that such covenants shall run with 
the land, as provided by law, shall be perpetual, and shall be binding on all 
parties and all persons claiming under them, including all current and future 
owners of any portion of or interest in the Property (hereinafter “Owner”): 

1. Any activity on the Property that may result in the release or exposure to the 
environment of the contaminated sediment or soil that was contained as part 
of the Removal Action, or create a new exposure pathway, is prohibited, 
unless prior written approval from EPA is obtained authorizing the specific 
activity.  Prohibited activities include, but are not limited to:  altering, 
modifying or removing the Capped Areas (as defined below); piling 
installation; dredging, drilling, digging, excavation, placement of any objects,  
fill, or use of any equipment in the Capped Areas which deforms or stresses 
the surface beyond its load bearing capability; piercing the surface with a 
rod, spike or similar item; bulldozing or earthwork; anchoring, grounding or 
spudding, provided that, some controlled activities that may temporarily 
disturb Capped Areas are allowed so long as the proposals for such work 
that may temporarily disturb the Capped Areas are accompanied by detailed 
plans describing (a) the proposed activity, (b) actions to limit contaminant 
releases during the activity, (c) actions to restore the integrity of the Capped 
Areas, and (d) plans for monitoring and reporting.  Such proposed activities 
are subject to written approval by EPA.  Examples of such activities that may 
be allowed include, but are not limited to: excavation for repair or 
replacement of existing outfalls; excavation for installation of new outfalls or 
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other utilities; anchoring of construction equipment; cap maintenance 
(including placement of additional cap material and/or excavation of existing 
cap materials or underlying soils or sediments). The term ‘Capped Areas’ in 
these covenants includes engineered slope caps, sediment caps and soil 
covers as those terms are used in the Action Memorandum  and Removal 
Action Completion Report for the Slip 4 EAA. 

2. Any activity on the Property that may result in the release or exposure to the 
environment of a hazardous substance that remains on the Property as part 
of the Removal Action, or create a new exposure pathway, is prohibited 
without prior written approval from EPA. 

3. The Owner shall properly maintain the Capped Areas of the EAA Removal 
Action.      

In addition to restrictions to protect the capped areas, the City’s covenant includes the following 
provisions: 

1. The Owner shall prohibit any uses or activities that are inconsistent with any 
of the restrictions established in this Covenant, unless such use or activity is 
approved by EPA in advance in writing.   

2. The Owner must notify all Property purchasers, lessees and easement 
holders of the restrictions set forth in this Covenant, and make compliance 
with this Covenant a condition of any conveyance of title, easement, lease or 
other interest in the Property.  Any deed, lease, or other conveyance of any 
interest in the Property shall make adequate provisions for any continued 
monitoring or maintenance of the Capped Areas on the Property. 

3. The Owner shall use best efforts to provide sixty (60) days, but at a minimum 
shall provide thirty (30) days, advance written notice to EPA of the Owner’s 
intent to convey or transfer any interest in the Property.  Such notice shall 
include the name and address of the proposed transferee.   

4. The Owner shall allow authorized representatives of EPA, Ecology and the 
Holder the right to enter the Property at reasonable times to (1) evaluate 
compliance with this Covenant and/or the CERCLA response action, 
(2) inspect, perform oversight of activities, and take samples, (3) inspect any 
CERCLA or Model Toxics Control Act response actions conducted at the 
Property, or (4) inspect and perform maintenance on Capped Areas located 
on the Property.  To the extent there is any conflict between the access rights 
as stated above and those specified in the Settlement Agreement, the terms of 
the Settlement Agreement shall control. 

5. Local permitting requirements augment the existing federal and state 
permitting requirements that impose conditions on any construction at Slip 4.  
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The Owner must ensure that all required local permits are obtained prior to 
any construction, filling and grading, or installation/changes to stormwater 
configuration and discharges, installation of private utilities or other 
development activities that may disturb the Capped Areas.  Any easements 
granted by the property Owner must require measures to protect the 
integrity of the Capped Areas.  These permits and easements will require 
appropriate elements such as (but not limited to) proper handling, 
characterization and disposal of contaminated sediments or soil and 
restoration of the Capped Areas if impacted. 

The City’s environmental covenant was recorded with the County Recorder according to state 
statute on September 24, 2013; documentation is provided in Appendix C.  The covenant was 
entered into the Environmental Covenants Registry within Ecology’s integrated site information 
system (ISIS) on October 11, 2013 (Musa 2013, pers. comm.).  Documentation of this recording is 
provided in Appendix C. 

The City expects that a similar MTCA environmental covenant will also be executed and 
recorded for the Boeing parcel associated with the Slip 4 EAA.  As of August 19, 2013, Boeing’s 
environmental covenant had not yet been finalized and filed (Hupp 2013, pers. comm.).  A copy 
of Boeing’s recorded Environmental Covenant will be provided in an addendum to this report 
when it becomes available. 

2.2.3 Agency Enforcement Tools and Administrative Orders 

EPA and Ecology have statutory enforcement authority under CERCLA and MTCA, 
respectively, to protect human health and the environment that can be used in lieu of, or in 
addition to, other institutional controls.  Such authority can be exercised to access, inspect, 
monitor, and sample to ensure protection of the removal action, or for any other authorized 
purpose. 

The Slip 4 removal action was conducted under an ASAOC (Appendix D), which requires long-
term monitoring to be implemented by the City (Integral 2013).  EPA will review the 
effectiveness of the remedy, including monitoring results and institutional control 
implementation, no less frequently than every 5 years, as required by CERCLA. 

2.2.4 Informational Devices 

2.2.4.1 Deed Notices 

The Slip 4 EAA removal action completion report (Integral 2012, Section 5.1.4.1) stated that the 
City would file and record a Deed Notice that would describe the restrictions on the property to 
protect the cap and would remain in effect until EPA or Ecology states in writing that a change 
in site condition(s) warrants its removal.  However, EPA has agreed that it is not necessary to 
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complete the Deed Notice, because the Deed Notice restrictions and cap protections are 
adequately addressed in the environmental covenant (Keeley 2013, pers. comm.). 

2.2.4.2 State Registry 

Ecology compiles contaminated site information in three ways: 1) the Hazardous Sites list, 
which provides the current status of cleanup plans; 2) the Site Registry, which is a semi-
monthly publication that provides notices of enforcement activity, releases, public meetings, 
public comment periods, hearings, and other information related to the Washington State 
cleanups; and 3) the ISIS database, which contains information on state cleanup sites as well as a 
registry of environmental covenants.  The state registries are an easily accessible resource for 
current information about the Slip 4 EAA.  Documentation of the Slip 4 EAA on the Hazardous 
Sites list and in the ISIS database is provided in Appendix E. 

2.2.4.3 Slip 4 EAA Sediment Cap Notification Signs  

The installation of signs at the mouth of Slip 4 and near the cap boundaries notifying vessel 
operators of the presence of the sediment cap and noting the prohibition against its disturbance 
was completed on August 19, 2013 (Appendix F).  The last four digits of the CFR number will be 
installed on the signs once those numbers have been established (see Section 2.1.1).  
Documentation of the completed CFR number on the signs will be provided after installation.    

2.2.4.4 LDW Health Advisories  

Fish consumption advisories are an institutional control subject to informed voluntary 
compliance by the public.  There is currently a Washington State Department of Health public 
fish advisory recommending no consumption of resident fish (e.g., shiner perch, rockfish, 
English sole), shellfish or clams from the LDW because of chemical contamination.  Non-
resident fish such as salmon are not included in the advisory. 

The advisory referenced currently applies to the Slip 4 EAA, and is anticipated to remain in 
effect until completion of the LDW remedial action (see documentation provided in 
Appendix G).  Monitoring and maintenance of this health advisory is outside the scope of the 
Slip 4 EAA removal action and is being addressed within the decision-making process for the 
overall LDW Superfund site. 
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Table 1. Slip 4 EAA Institutional Controls

Institutional Control Objective Ownership Mechanism Status Monitoring Enforcement Responsibility Termination

Regulated Navigation 
Area

Protect the integrity of the 
sediment cap by restricting 
vessel operations (e.g., 
anchoring, grounding, 
spudding)

City of Seattle Application to U.S. 
Coast Guard

Approved by Seattle City Council July 8, 2013, 
signed by Mayor July 16, filed with City Clerk 
July 17, 2013.  
Coast Guard approval is pending.   For 
additional details of the finalization process, 
see Section 2.1.1 in the text.

Violations may be reported to the Captain of 
the Port, Puget Sound, Seattle, Washington.

Those found in violation may be 
subject to civil or criminal penalties as 
provided for in 33 U.S. Code 1232.

U.S. Coast Guard Indefinite

Property Purchase Allow control over all land uses 
and monitoring

City of Seattle Fee-Simple 
Purchase

The City of Seattle acquired the bed of the Slip 
property on October 12, 2007; the lot line 
adjustment with First South Properties, LLC 
was approved by Seattle City Council July 8, 
2013, signed by Mayor July 16, and filed with 
City Clerk July 17, 2013.  First South 
Properties, LLC is currently working to file the 
lot line adjustment with the King County 
Recorder.  

Not required. None City of Seattle - Seattle Public Utilities Indefinite

Environmental Covenants Restrict landowners from 
activities that might 
compromise the sediment 
caps, slope caps, and 
engineered soil covers

City of Seattle; The 
Boeing Company

Uniform 
Environmental 
Covenants Act

The City Environmental Covenant was 
approved by City Council July 8, 2013, signed 
by Mayor July 16, filed with City Clerk July 17.  
EPA signed and finalized the covenant on 
September 19; the covenant was filed with the 
King County Recorder September 24, 2013.  
The Boeing Environmental Covenant is not yet 
final.

The City and Boeing Environmental 
Covenants will be recorded in Ecology's 
Integrated Site Information System (ISIS) 
database.  Recording of the City's 
Environmental Covenant in the ISIS 
Environmental Covenants database was 
completed on October 10, 2013. Ecology will 
monitor the covenants by confirming they are 
filed along with the publicly available property 
records.

Landowners have a vested interest in 
enforcing the covenants in order to 
avoid fines for breaching the covenant.

Although Ecology has an interest in the 
covenants, the land owners bear 
responsibility for maintaining them.

Administrative Orders A government agency 
exercises authority by 
mandating a party to take 
action and/or restrict use

City of Seattle EPA or Ecology 
administers directive

A CERCLA Administrative Settlement 
Agreement and Order on Consent was issued 
to the City of Seattle and King County on 
September 28, 2006.

EPA will review long-term monitoring results 
no less frequently than every five years.

Administrative orders are enforceable 
in a court of law.

EPA is enforcing the Slip 4 Administrative 
Settlement Agreement and Order on 
Consent; The City of Seattle and King 
County are responsible for implementing all 
aspects of the removal action.

Although an administrative order 
may be terminated at the 
completion of remediation, periodic 
reviews ensure the institutional 
controls for the site remain in place.

State Registry A database of sites of concern 
for public viewing

Washington State 
Department of Ecology

Ecology Site 
Register, the 
Hazardous Sites list, 
and the ISIS 
database

The Lower Duwamish Waterway and Slip 4 are 
listed on the Hazardous Sites list and in the 
ISIS database.  Public notices will be published 
in the Site Register as needed. 

Ecology monitors sites listed on the 
Hazardous Sites list.

Informational devices are not legally 
enforceable and primary serve to 
inform the public.

Ecology maintains the database. A site is removed from the Site 
Register upon reaching a No 
Further Action status.

Notification Signs Provides on-site notice to 
vessel operators of the 
existence of the sediment cap 
and prohibition of its 
disturbance

City of Seattle Signs installed at the 
mouth of Slip 4 and 
near the sediment 
cap boundaries

Installation completed August 19, 2013; CFR 
number listed on the signs will be completed 
once the numbers are established, and 
documentation will be provided to EPA in an 
addendum to this report.

The condition of the signs will be monitored 
as part of the Long-Term Monitoring and 
Reporting Plan.

Signs were installed and will be maintained 
by the City.

The signs will remain on site 
indefinitely until a change in 
conditions warrants their removal.

Health Advisories Information is dispersed 
notifying the public of health 
risks associated with 
consumption of fish

Fish Consumption 
Advisories issued by the 

State  Department of 
Health

Signs, pamphlets, 
website, etc. 
(translated into 
regional languages)

In place for Lower Duwamish Waterway 
Superfund site.  Additional Site-wide advisories 
may be implemented under EPA and/or 
Ecology Consent Decree (s) pursuant to the 
LDW Record of Decision.

The Washington State Department of Health 
will review data periodically to determine if 
the advisory should remain in place.

Advisories are created by government 
agencies (i.e., Department of Health).

Advisories can be terminated when 
monitoring activities indicate they 
are no longer needed.

Informational Devices

Governmental Controls

Enforcement and Permit Tools

Proprietary Controls



 

 

 

 

 

APPENDIX A 
CITY COUNCIL ORDINANCE 

124219 TO ESTABLISH 

INSTITUTIONAL CONTROLS 

 



















































































 

 

 

 

 

APPENDIX B 
PROPERTY PURCHASES 

DOCUMENTATION 

 



 

 

 

 

 

2007 REAL ESTATE PURCHASE 

AND SALE AGREEMENT 
  

































 

 

 

 

 

2007 SECOND AMENDMENT TO 

REAL ESTATE PURCHASE AND 

SALE AGREEMENT 
  















 

 

 

 

 

APPENDIX C 
ENVIRONMENTAL COVENANT 

 



 

 

 

 

 

2013 ENVIRONMENTAL 

COVENANT (SLIP 4 EARLY 

ACTION AREA OF LOWER 

DUWAMISH WATERWAY 

SUPERFUND SITE) 
  































 

 

 

 

 

WASHINGTON STATE 

DEPARTMENT OF ECOLOGY 

INTEGRATED SITE INFORMATION 

SYSTEM (ISIS) ENVIRONMENTAL 

COVENANT REGISTRY ENTRY, 
SLIP 4 EARLY ACTION AREA 
  



King County
SITE ID and LOCATION 

FS ID CS ID Cleanup Site Name & Address Site Manager NFA Date Site Status & Rank

29959714 2732 Duwamish River Slip 4 Smith, Andrew Cleanup Started

SLIP 4 DUWAMISH RIVER                   0

SEATTLE                  98108     

ENVIRONMENTAL COVENANTS & other INSTITUTIONAL CONTROLS 

Instrument Type Notes County 
Recording #

County 
Recording Date

Control Type Details

Environmental Covenant Environmental Covenant 20130924000503 9/24/2013 Engineering Control Engineered Cap

Use Restriction Anchorage Restriction

Use Restriction Maintenance Requirements

Use Restriction No Dredge Zone

Use Restriction Prohibit Excavation

Use Restriction Restrict Land Use

Use Restriction Restrict Soil Use

Use Restriction Restrictive Signage

Report Legend 

The Environmental Covenants* Registry is a list of sites that have residual contamination remaining on them after the cleanup has been completed.  These sites have 
environmental covenants or deed restrictions limiting certain uses of the property.  Example covenants would be those prohibiting the drilling of a water supply well on the 
property or use of the property for residential uses. 

* The terms 'Environmental Covenant', 'Institutional Control' and 'Restrictive Covenant' have been used synonymously over time.

Acronyms

FS ID = Facility-Site Identification Number (Ecology use)
CS ID = Cleanup Site Identification Number (Toxics Cleanup Program use)
NFA = 'No Further Action' determination 

Rank = WAshington Ranking Method or WARM Score (0-Federal Superfund, 1-Highest Assessed Risk, through 5-Lowest Assessed Risk).

 Toxics Cleanup Program Integrated Site Information System Page 1 of 2

Uniform Environmental Covenants Registry
Legend on last page.

11/13/2013



UECA_DetailReport02.rdl

 Toxics Cleanup Program Integrated Site Information System Page 2 of 2

Uniform Environmental Covenants Registry
Legend on last page.

11/13/2013



 

 

 

 

 

APPENDIX D 
CERCLA SETTLEMENT 

AGREEMENT FOR THE SLIP 4 

EARLY ACTION AREA 

 













































































































 

 

 

 

 

APPENDIX E 
WASHINGTON STATE SITE 

REGISTRY DOCUMENTATION 

 



 

 

 

 

 

WASHINGTON STATE 

DEPARTMENT OF ECOLOGY 

HAZARDOUS SITE REGISTER 
 
  



SITE REGISTER SPECIAL ISSUE -- February 27, 2013
H a z a r d o u s  S i t e s  L i s t

STATUSFS ID CITY

King
SITE NAME RANK RU

2524 GROTTO Awaiting CleanupCHEVRON BULK 61002620 3 NW
2110 SEATTLE                  Awaiting CleanupCHROMIUM INC 5 NW
2487 AUBURN Cleanup StartedCHS AUBURN 3 NW
2322 SEATTLE                  Cleanup StartedCIRCLE K STA 1461 3 NW
26296554 REDMOND Cleanup Complete-Active O&M/MonitoringCLEANING CENTER OF REDMOND 2 HQ
77732426 SEATTLE                  Cleanup StartedCOLEMAN CREOSOTING WORKS 5 NW
2070 RENTON Cleanup StartedCONOCOPHILLIPS RENTON TERMINAL 5 NW
2588 KENT                     Cleanup StartedCOVROX INC 2 NW
1940187 SEATTLE                  Cleanup StartedCROWLEY MARINE SERVICES INC 8TH AVE S 2 NW
6258254 SEATTLE                  Awaiting CleanupDEARBORN CORPORATION CAMPUS GOODWILL 2 NW
2578 SEATTLE                  Awaiting CleanupDISCOVERY PARK OLD MAINT YD 5 NW
97573251 SEATTLE                  Cleanup StartedDOUGLAS MANAGEMENT DOCK 5 NW
4907326 KENT                     Awaiting CleanupDRIVEWAY 1025 S CENTRAL AVE 3 NW
21945598 SEATTLE                  Cleanup StartedDUWAMISH MARINE CENTER 1 NW
29959714 SEATTLE                  Cleanup StartedDUWAMISH RIVER SLIP 4 0 NW
2071 SEATTLE                  Cleanup StartedDUWAMISH SHIPYARD INC 2 NW
2258 SEATTLE                  Construction Complete-Performance MonitoringEASTERN SUPPLY CO 2 NW
2247 AUBURN Awaiting CleanupELECTROFINISHING CO 4 NW
301518 SEATTLE                  Awaiting CleanupELLIOTT BAY BICYCLES 5 NW
2084 SEATTLE                  Awaiting CleanupEMERALD TOOL INC 5 NW
11385314 NORTH BEND               Awaiting CleanupENGINEERED COATING SYSTEMS 1 NW
2069 SEATTLE                  Awaiting CleanupER & JR SUTTER 1 NW
2568 KENT                     Cleanup StartedFIELDS CORP KENT 1 NW
2201 SEATTLE                  Awaiting CleanupFIRST AVE BRIDGE LANDFILL 4 NW
98981573 SEATTLE                  Awaiting CleanupFISHER PROPERTY 5 NW
2282 SEATTLE                  Cleanup StartedFOX AVE BLDG 1 NW
2402 TUKWILA                  Cleanup StartedGACO WESTERN LLC 3 NW
139 SEATTLE                  Cleanup StartedGAS WORKS PARK WA NATURAL GAS 1 NW
2522 SEATTLE                  Cleanup StartedGENERAL ELECTRIC AVIATION DIV 2 NW
2035 SEATTLE                  Cleanup StartedGENERAL TRANSPORT CO 13TH AVE SW 0 EP
23881883 SEATTLE Cleanup StartedGLACIER NORTHWEST INC 1 NW
2127 SEATTLE                  Cleanup StartedHARBOR AVE LANDFILL 0 EP
2021 SEATTLE                  Cleanup StartedHARBOR ISLAND 0 EP
989871 SEATTLE Cleanup StartedHARBOR ISLAND EAST WATERWAY 0 NW
67887948 VASHON                   Awaiting CleanupHARRINGTON BEALL GREENHOUSES 2 NW
25793762 FEDERAL WAY             Awaiting CleanupHERMAN PROPERTY 1 NW
43881387 SEATTLE                  Awaiting CleanupHOUSE OF KLEEN INC 3 NW
2356 KENT                     Awaiting CleanupHYDRAULIC REPAIR & DESIGN INC 3 NW
2534 SEATTLE                  Awaiting CleanupHYLITE MIRROR 3 NW
2154 SEATTLE                  Cleanup StartedINDUSTRIAL CONTAINER SERVICES WA LLC 4 NW
2033 SEATTLE                  Cleanup StartedINDUSTRIAL OFFICE COMPLEX 0 EP
2133 SEATTLE Awaiting CleanupINDUSTRIAL PLATING CORP 4 NW
2331 SEATTLE Cleanup StartedINTERBAY BNR 1 NW
2335 SEATTLE                  Awaiting CleanupINTERSTATE COATINGS 2 NW
2316 VASHON                   Awaiting CleanupISLAND AUTO WRECKING I 3 NW
23199267 VASHON                   Awaiting CleanupISLAND AUTO WRECKING II 5 NW
15842283 ISSAQUAH                 Awaiting CleanupISSAQUAH SPORTSMEN CLUB 1 3 NW
98935455 ISSAQUAH                 Awaiting CleanupISSAQUAH SPORTSMEN CLUB 2 4 NW
2431 ENUMCLAW Cleanup StartedJAMES OIL CO INC 1 NW
98913848 KENT                     Awaiting CleanupJAPANESE AUTO WRECKING 2 NW
1339184 SEATTLE                  Awaiting CleanupJC COMMERCIAL PROPERTIES LLC 5 NW
2446 WOODINVILLE Awaiting CleanupJOHNNYS WRECKING YARD 2 NW
2382 SEATTLE                  Cleanup StartedJORGENSEN FORGE CORP 1 NW
2163 SEATTLE Cleanup StartedKELLY MOORE PAINT CO 5 NW
2348 KENMORE Cleanup StartedKENMORE INDUSTRIAL PARK AKA LAKEPOINTE 1 NW
2042 KENT                     Cleanup Complete-Active O&M/MonitoringKENT HIGHLANDS LANDFILL 0 NW
33353226 KENT                     Cleanup StartedKENT SEWAGE LAGOONS 4 NW
2457 BELLEVUE Awaiting CleanupKEVIK CLEANERS 4 NW

0
0
0
0

Hazard Sites List Legend:

Site re-ranked
New site added to the National Priorities List (NPL)
New site added to the ranked list

Industrial Section: Paul Skyllingstad (360) 407-6949/T Benson (360) 407-6683

Southwest Regional Office: Rebecca Lawson (360) 407-6241/T Benson (360) 407-6683
Northwest Regional Office: Donna Musa (425 649-7136/Ted Benson (360) 407-6683

Eastern Regional Office: Patti Carter (509) 329-3522/Ted Benson (360) 407-6683
Central Regional Office: Frosti Smith (509) 454-7841/Ted Benson (360) 407-6683

Responsible Unit (RU) Site Contacts

Nuclear Waste Program: John Price (509) 372-7921/Brenda Jentzen (509) 372-7912

Headquarters Site Cleanup Section: Barry Rogowski (360) 407-7243/T Benson (360) 407-6683

Superfund site; State has lead
Superfund site; Federal (EPA) has lead
Superfund site; Joint lead
Superfund site; Under a Federal Facilities Agreement
Tacoma Smelter Plume (State Lead)

29959714 DUWAMISH RIVER SLIP 4 SEATTLE 0 Cleanup Started NW



 

 

 

 

 

WASHINGTON STATE 

DEPARTMENT OF ECOLOGY  
SLIP 4 FACILITY SITE REPORT  



Duwamish River Slip 4Facility/Site: 
29959714

Address

SLIP 4 DUWAMISH RIVER

Decimal Coordinates

Latitude: 47.53556

ALASKA LOGISTICS, CROWLEY MARINE SERVICES, Duwamish River Slip 4, 
EVERGREEN MARINE LEASING, MARINE LOGISTICS, NORTHLAND SERVICES 
INC., SEGALE

Also known as:



 

 

 

 

 

WASHINGTON STATE 

DEPARTMENT OF ECOLOGY 

INTEGRATED SITE INFORMATION 

SYSTEM (ISIS) SITE LISTING 



Geographic Information

Ecology Region: NWRO Legislative District: 11 WRIA: 9

County: King Congressional District: 7 Tribal Land: No

SEATTLE WA 98108     Longitude: -122.31967

Interaction 
Description

Ecology 
Program

Ecology Program 
Phone

Program ID Start Date End Date

State Cleanup Site TOXICS (360) 407-7224  9/28/1998

Hazardous Waste 
Generator

HAZWASTE (360) 407-6023 WAD980977029 3/18/1985 12/31/1991

Ecology Interactions

No NAICS information is available for this facility 
site.

SIC 
Code

SIC Description

9999 NONCLASSIFIABLE ESTABLISHMENTS

Industrial Codes (External Links Below)

javascript:void(window.open('http://www.osha.gov/pls/imis/sicsearch.html?p_sic=9999%20&p_search=',%20'_blank'))


County City Facility Site Id 
(Primary)

Cleanup Site ID Site Name Address Zip Code

King SEATTLE                  29959714 2732 Duwamish River Slip 4   SLIP 4 DUWAMISH RIVER                   98108     

 Toxics Cleanup Program Integrated Site Information System Page 1 of 1

Please click on one site name in the list below to view site details. 5/21/2013

javascript:void(window.open('https://fortress.wa.gov/ecy/tcpwebreporting/TCPSubReportViewer.aspx?report=%2fTCP%20Reports%2fISIS%20Web%20Reporting%202010%2fPublic%20Reports%2fCleanupSiteDetails_p&subRptsiteID=2732'))


 

 

 

 

 

APPENDIX F 
SLIP 4 EARLY ACTION AREA 

SEDIMENT CAP NOTIFICATION 

SIGNS 

 



 

Photo 1 – Sediment cap notice sign on dolphin at mouth of Slip 4. 

 

Photo 2 – Sediment cap notice sign on Crowley pier. 



 

Photo 3 – Sediment cap notice sign on Boeing bank. 

 

Photo 4 – View of sediment cap notice sign on Boeing bank, seen from mouth of Slip 4. 



 

 

 

 

 

APPENDIX G 
HEALTH ADVISORIES FOR LOWER 

DUWAMISH WATERWAY 

SUPERFUND SITE 

 



 

 

 

 

 

WASHINGTON STATE 

DEPARTMENT OF HEALTH  
LOWER DUWAMISH WATERWAY 

SUPERFUND SITE FACT SHEET 
 
  



 

  Lower Duwamish Waterway     
Superfund Site  

Fact Sheet 
November 2007                                                  

 
 
  

DOH PUB NO.  334-139  Revised 10/2008 
  
Background  
  
The Lower Duwamish Waterway is currently 
undergoing cleanup under U.S. Environmental 
Protection Agency’s (EPA) Superfund program.  The 
site includes a 5.5 mile portion of the Lower 
Duwamish River which flows into Elliott Bay near 
Seattle, Washington and was added to EPA’s 
National Priorities List of Superfund sites on 
September 13, 2001.    
  
Contaminants have been released into the river over 
the past 100 years, and residential areas such as South 
Park and Georgetown have a history of heavy 
industrial use. Contaminants in the waterway 
sediments include polychlorinated biphenyls (PCBs), 
polycyclic aromatic hydrocarbons, mercury and other 
metals, and phthalates.   

 

Duwamish River seafood consumption advisory sign at Terminal 105  
  
How to Reduce Exposure to 
Contaminants in Sediments and Seafood 
  
Although health risks from recreational activities on 
the Lower Duwamish Waterway beaches are relatively 
low, common sense approaches can reduce exposure to 
contaminants. People may swallow small amounts of 
soil and dust (and any contaminants they contain) 
without realizing it.  Young children often put hands, 
toys, pacifiers, and other things in their mouths 
swallowing dirt or dust.   

  
Contaminants of Concern  
  
The primary contaminants of concern in the Lower 
Duwamish Waterway seafood are polychlorinated 
biphenyls (PCBs).  PCBs were banned in 1977 due to 
their impacts on health and persistence in the 
environment. Children exposed to PCBs may develop 
learning and behavior problems later in life. PCBs can 
also impact the immune system.    

  
Keep Clean 

• If you go to the beach, wash your hands and 
face with soap afterwards, especially before 
eating.  

 • Clean dirt from under your nails.   
 • Wash soiled clothing separately.   
 • Young children are especially sensitive to 

contaminants. Remember to wash your 
children’s hands, toys, and pacifiers.   

  
 

  
The main pathway for exposure to contaminants in 
the Lower Duwamish Waterway is through seafood 
consumption.  Soils and sediments at public access 
areas along the river may also contain PCBs and other 
toxic contaminants.   
  
The following recommendations will lower your 
exposure to contaminants from sediments and seafood 
from the Lower Duwamish Waterway until cleanup 
activities effectively lower contaminant levels in 
sediments, crab, shellfish, and fish.    • Keep pets clean.  

   

 



  
D  OH Fish Preparation Recommendations Avoid Bringing Contaminants Home  

 

 

• Remove shoes before or immediately upon 
entering the house.  Place a wipe-off mat 
outside and a place for shoes inside.  

The following recommendations can reduce, by up to 
50 percent, PCBs and other contaminants that collect 
in the fat of fish. Mercury is stored in the muscle 
(fillet) and cannot be reduced by preparing this way.    

Stay in Public Use Areas   
  • Trespassing on private property may expose you 

to higher contaminant levels.   
  

• When cleaning salmon remove the skin, fat, and 
internal organs before cooking.  

 
  

 • Grill, bake, or broil fish so that fat drips off 
while cooking.  

Swimming in the Lower Duwamish Waterway 
 • You can swim in the river, but be aware there are 

several combined sewer overflows that can 
discharge waste water into the waterway during 
periods of heavy rain.   

 • Do not use the fat drippings for sauces or 
gravies.   

 

 
 

 

 • Public Health-Seattle & King County recommends 
against swimming near combined sewer 
overflows for a period of 48 hours (2 days) after 
the last heavy rain.   

  
 

 Healthy Seafood Eating Advice for the 
Lower Duwamish River Waterway  

  
The following seafood eating recommendations 
are for the general public, especially young 
children, and women who are pregnant, may 
become pregnant, and nursing mothers.   

  
  

  
DO NOT EAT any crab, shellfish, or fish (the 
exception is salmon) from the Lower Duwamish 
Waterway.    

  

For more information contact: 
   
Salmon Are Safe to Eat  Washington State Department of Health  

Office of Environmental Health Assessments   Salmon spend a short time in the Duwamish River 
and have similar contaminant levels as salmon 
caught elsewhere in Puget Sound.  

Toll Free 1-877-485-7316 
www.doh.wa.gov/ehp/oehas/  

  
One meal is 8 ounces of fish uncooked.   Fish Advisories in Washington State  
   Toll Free 1-877-485-7316  Chum, Coho, Pink, and Sockeye - You can 
safely eat 2-3 meals per week.   www.doh.wa.gov/fish  

      
  Chinook - You can safely eat 1 meal per week.  

  

 

   
  Blackmouth (resident Chinook) – Limit your 

consumption to 2 meals per month.     
    

    
This document is available in other formats for persons with 
disabilities TDD LINE: 1-800-833-6388  

For more information visit www.doh.wa.gov/fish  
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Foreword 
 
The Washington State Department of Health (DOH) has prepared this health consultation in 
cooperation with the Agency for Toxic Substances and Disease Registry (ATSDR). ATSDR is 
part of the U.S. Department of Health and Human Services and is the principal federal public 
health agency responsible for health issues related to hazardous waste. This health consultation 
was prepared in accordance with methodologies and guidelines developed by ATSDR. 
 
The purpose of this health consultation is to identify and prevent harmful human health effects 
resulting from exposure to hazardous substances in the environment. Health consultations focus 
on specific health issues so DOH can respond to requests from concerned residents or agencies 
for health information on hazardous substances. DOH evaluates sampling data collected from a 
hazardous waste site, determines whether exposures have occurred or could occur, reports any 
potential harmful effects, and recommends actions to protect public health. The findings in this 
report are relevant to conditions at the site during the time of this health consultation, and should 
not necessarily be relied on if site conditions or land use changes in the future.   

 
For more information or questions about DOH or the contents of this health consultation, please 
call the health advisor who prepared this document:  
 
Gary Palcisko  
Washington State Department of Health 
Office of Environmental Health Assessments 
P.O. Box 47846 
Olympia, WA  98504-7846 
(360) 236-3377 
FAX (360) 236-3383 
1-877-485-7316 
Web site:  www.doh.wa.gov/ehp/oehas/sashome.htm 
 
For more information about ATSDR, contact the ATSDR Information Center at 1-888-422-8737 
or visit the agency’s Web site: www.atsdr.cdc.gov/. 
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Glossary 
 

Acute Occurring over a short time [compare with chronic]. 

Agency for Toxic 
Substances and Disease 

Registry (ATSDR) 

The principal federal public health agency involved with hazardous waste 
issues, responsible for preventing or reducing the harmful effects of 
exposure to hazardous substances on human health and quality of life. 
ATSDR is part of the U.S. Department of Health and Human Services. 

Carcinogen Any substance that causes cancer. 

Chronic Occurring over a long time (more than 1 year) [compare with acute]. 

Contaminant A substance that is either present in an environment where it does not 
belong or is present at levels that might cause harmful (adverse) health 
effects. 

Dose 
(for chemicals that are not 

radioactive) 

The amount of a substance to which a person is exposed over some time 
period.  Dose is a measurement of exposure.  Dose is often expressed as 
milligram (amount) per kilogram (a measure of body weight) per day (a 
measure of time) when people eat or drink contaminated water, food, or 
soil.  In general, the greater the dose, the greater the likelihood of an effect.  
An “exposure dose” is how much of a substance is encountered in the 
environment.  An “absorbed dose” is the amount of a substance that 
actually got into the body through the eyes, skin, stomach, intestines, or 
lungs. 

Environmental Protection 
Agency (EPA) 

 

United States Environmental Protection Agency. 

Exposure Contact with a substance by swallowing, breathing, or touching the skin or 
eyes.  Exposure may be short-term [acute exposure], of intermediate 
duration, or long-term [chronic exposure]. 

Ingestion 
The act of swallowing something through eating, drinking, or mouthing 
objects. A hazardous substance can enter the body this way [see route of 
exposure]. 

Ingestion rate 
The amount of an environmental medium that could be ingested typically 
on a daily basis. Units for IR are usually liter/day for water, and mg/day for 
soil. 

Oral Reference Dose 
(RfD) 

An amount of chemical ingested into the body (i.e., dose) below which 
health effects are not expected. RfDs are published by EPA. 
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Parts per billion 
(ppb)/Parts per million 

(ppm) 

Units commonly used to express low concentrations of contaminants. For 
example, 1 ounce of trichloroethylene (TCE) in 1 million ounces of water 
is 1 ppm. 1 ounce of TCE in 1 billion ounces of water is 1 ppb. If one drop 
of TCE is mixed in a competition size swimming pool, the water will 
contain about 1 ppb of TCE. 

Remedial investigation The CERCLA process of determining the type and extent of hazardous 
material contamination at a site. 
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Purpose 
 
The purpose of this health consultation is to update the Lower Duwamish Waterway fish 
consumption advisory that has been in effect since July 2002. Recent fish tissue data collected as 
part of the on-going Remedial Investigation of the Lower Duwamish Waterway Superfund site in 
Seattle, Washington has prompted the Washington State Department of Health to re-evaluate the 
existing advisory. 
 
It is important to note that this health consultation differs in scope and purpose from continuing 
Remedial Investigation (RI) studies associated with hazardous waste cleanup in the Lower 
Duwamish Waterway. While a risk assessment conducted under the U.S. Environmental 
Protection Agency and Washington State Department of Ecology’s Remedial Investigation / 
Feasibility Study (RI/FS) process is used to support the selection of a remedial measure at a site, 
the health consultation is a mechanism used to provide the impacted community with 
information on the public health implications of a specific site identifying people for which more 
health actions, outreach, education, or studies are needed. 

 
Background and Statement of Issues 
 
The Lower Duwamish Waterway (LDW) site is located in King County, Washington on the 
south shore of Elliott Bay and consists of nearly 5 miles of the Duwamish River south of 
downtown Seattle (Figure 1). The LDW has been Seattle's major industrial corridor since it was 
first created by widening and straightening the Duwamish River (and forming Harbor Island) by 
the U.S. Army Corps of Engineers from 1913 to 1920.1 Over 90 years of intense industrial use 
and municipal effluent has resulted in chemical contamination to sediments and some fish 
species. 

The LDW site was listed on the National Priorities List (NPL) on September 13, 2001 by the 
U.S. Environmental Protection Agency (EPA). The NPL is EPA's list of the Nation's most 
contaminated hazardous waste sites, also known as Superfund sites. Four potentially liable 
parties collectively known as the Lower Duwamish Waterway Group (LDWG) including the 
Port of Seattle, King County, City of Seattle and the Boeing Company, are working with EPA 
and the Washington State Department of Ecology (Ecology) to investigate the nature and extent 
of chemical contamination in LDW sediments and evaluate cleanup alternatives. This process is 
commonly called a Remedial Investigation / Feasibility Study (RI/FS). 
The Remedial Investigation (RI) for the LDW site is being conducted in two phases. The first 
phase, completed in 2003, compiled, evaluated, and summarized existing data collected during 
historical environmental investigations to identify locations within the LDW where early cleanup 
actions were suitable, identified data gaps, and prepared a work plan to complete the RI. So far, 
the LDWG has prepared an initial RI and has identified several sites along the LDW that have 
been slated for early cleanup.2 One early cleanup has been completed, and preparation for 
cleanup has begun at three other early action areas. The objectives of the second phase are to 
conduct additional studies to fill data gaps, prepare a baseline ecological and human health risk 
assessment, and estimate residual health risk at the site considering completed or planned early 
cleanup actions. 
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Duwamish Fish Advisory 2002   
 
In 2002, the Washington State Department of Health (DOH) completed a draft for public 
comment Public Health Assessment of the Lower Duwamish Waterway site. DOH concluded in 
the document, later finalized in 2003, that people who often eat resident fish from the LDW may 
be at risk for adverse health effects from exposure to contaminants, primarily PCBs, in fish.a,3 
DOH recommended that no more than one eight-ounce resident fish meal per month be 
consumed, fish be cleaned and prepared in a manner to further reduce exposure to PCBs, and not 
to consume crab butter. A shellfish consumption advisory recommending no consumption was 
already in place along the LDW (and King County shoreline except Vashon) primarily because 
of sewage. This fish advisory was communicated to the public through an extensive community 
outreach and education plan to convey the message that utilized print and broadcast media, 
public meetings, fish cleaning demonstrations, sign postings, and frequent community visits by 
outreach professionals. 
 
Phase 2 Sample collection and analysis 
 
The Lower Duwamish Waterway Group collected fish, crab, and shellfish samples in August and 
September 2004 as part of the phase 2 RI to fill data gaps identified in the first phase of the RI. 
Marine tissue was collected from four areas along the LDW (Figure 2) and analyzed for many 
contaminants including polychlorinated biphenyls (PCBs),4 which will be the focus of this health 
consultation.  
 
Species sampled were targeted to represent seafood that may be consumed by humans and 
wildlife. English sole, starry flounder, three types of perch (shiner surfperch, pile perch, and 
striped perch), two crab species (Dungeness crab, and slender crab), and eastern soft-shell clams 
were the seafood species collected relevant to human health.5 Pacific staghorn sculpin were 
collected specifically for ecological risk data needs. 
 
PCBs Aroclorsb were analyzed in all species using EPA method 8082a. Aroclor results were 
summed to derive total PCBs. A subset of samples was analyzed for all 209 PCB congenersc 
using EPA method 1668.  The sum of these congeners represents the total amount of PCBs. 
Another subset of English sole samples was analyzed for PCB Aroclors to determine PCB levels 
in fish with skin-on versus fish with skin removed. For more information on PCBs, refer to 
Appendix A. 
 
EPA has conducted quality assurance and quality control (QA / QC) on Aroclor results, but is 
still validating PCB congener data.6 Data QA / QC is necessary to ensure that the analytical 
results are accurate and valid. Congener data for clams has been validated.  

                                                 
a More details and the full text of the Public Health Assessment of the Lower Duwamish Waterway can be accessed 
at  http://www.atsdr.cdc.gov/HAC/PHA/lowerduwamish/ldw_toc.html 
b Aroclors are a trade name of varying mixtures of PCB congeners. 
c Congeners are structural variations of PCBs that vary by the number and location of chlorine atoms on the base 
structure. 
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Discussion 
 
Results of the recent (Phase 2) and historical tissue PCB analyses are presented in Table 1. Total 
PCBs are reported as either the sum of Aroclor mixtures, or the sum of all 209 PCB congeners. 
PCB levels are highest in whole body fish and crab hepatopancreas compared with fish fillets or 
crab muscle. Crab muscle and clam tissue have lower PCB levels than fish fillets.  PCB levels in 
English sole and shiner surfperch appear to be higher at three downstream locations (Areas 1-3) 
compared to one upstream location (Area 4) [Figure 2]. 
 
Generally, average PCB levels are higher in phase 2 samples compared with historical samples 
of the same species and tissue type. The reason for this increase has not yet been determined. 
 
Table 1. Recent and historical average polychlorinated biphenyl (PCB) concentrations in fish 
and crab tissue collected in the Lower Duwamish Waterway Seattle, Washington   

NA –Not analyzed 
N = number of samples 
C = composite sample (tissue from five or more animals homogenized as one sample) 
I = individual sample (tissue from one organism per sample) 
a - Values including a portion of samples caught in waterways east and west of Harbor Island (outside the LDW site 

Phase 2 samples collected August - September 2004 Historical samples 
collected 1992-1999 a

Fish or Crab 
type 

Tissue type C / 
I 

N Mean 
PCBs 
Aroclor 

ug/kg 

N Mean 
PCBs 

Congeners 
ug/kg 

C / 
I 

N Mean 
PCBs 
Aroclor 
ug/kg 

Whole body C 21 3,120 7 2,024 I 3 958  

Fillet with skin C 7 1,426 7 955   NA 

Fillet with skin I 10 849 NA NA   NA 

English Sole 

Skinless fillet I 10 716 NA NA C / 
I 

18 / 
9 

267 b 

Fillet with skin C 1 450 1 300   NA Starry Flounder 

Whole body C 3 570 1 458   NA 

Pile Perch Fillet with skin C 1 300 1 192   NA 

Striped perch Fillet with skin C 1 630 1 442 C / 
I 8 / 1 160 

Shiner surfperch Whole body C 24 2,582 9 3,190 C 3 496 

Muscle C 7 240 3 136 I 3 130 Dungeness crab 

Hepatopancreas C 3 4,667 2 3,619 I 1 1,647  

Muscle C 12 210 4 155   NA Slender crab 

Hepatopancreas C 4 1,818 2 919   NA 

Eastern soft-
shell clam   

Clam tissue 
(minus shell) C 14 143 9 222   NA 
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boundaries) 
b -Weighted average of composite and individual samples 
 
Data appropriate for Fish Advisory Update 
 
Regardless of the cause, recent data collected as part of the phase 2 RI indicate that PCB levels 
in resident fish and crab were higher than earlier sampling efforts. Given that previous PCB 
levels were high enough to trigger a fish consumption advisory and extensive community 
outreach/education, an update to the health message to the community is considered in this 
health consultation contingent upon evaluation of the appropriateness of these data.  
 
Data were considered appropriate for the following reasons: 
 

• EPA conducted QA/QC evaluation of Aroclor analytical results and determined that the 
data are valid. Although congener data are still undergoing QA/QC evaluation, they lend 
support that PCB levels in LDW resident fish are indeed elevated. 

• The sampling design was largely geared to collect available resident fish and crabs likely 
to be harvested and eaten by humans at a time of year (summer) when people were most 
likely to catch fish or crab from the LDW. Therefore, resident fish species sampled are 
representative of what people could eat from the LDW. 

• The sampling design incorporated the use of a composite sampling scheme for all species 
minimizing the analytical measurements required to approximate an average 
concentration of contaminant (PCBs) in fish and crab tissue. 

• PCB levels were consistently elevated above 200 ppb in all tissue types and at all areas 
sampled. This PCB level approximates a decision point above which DOH may 
recommend that people avoid eating seafood. 

 
Determining Allowable Consumption Rates  
 
DOH calculated fish meal limits using a method outlined in EPA’s “Guidance for Assessing 
Chemical Contaminant Data for Use in Fish Consumption Advisories.”7 By using the known 
concentration of a contaminant in a fish species, it is possible to calculate an allowable amount 
that can be eaten for that species without exceeding the reference dose (RfD) for that 
contaminant.  
 
The RfD is defined as an exposure dose at or below which adverse noncancer health effects are 
not likely. The RfD for PCBs (0.00002 mg/kg/day) is based on adverse immune system effects 
observed in exposed monkeys, but PCBs have also been shown to cause adverse developmental 
effects in children exposed in the womb. More information on the toxicity of PCBs is presented 
in Appendix A.  
 
Exceeding an RfD does not necessarily mean that adverse health effects will occur because 
numerous safety factors are applied to ensure the protection of public health. If a dose exceeds 
the RfD, it suggests only the potential for adverse health effects. The magnitude of this potential 
can be inferred from the degree to which this value is exceeded. 
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The equation used to calculate a safe consumption rate is shown below with exposure parameters 
as defined in Table 2.  
 
8- ounce fish meals per month  =  RfD x (Days / Month)  x BW                           

Meals size x C 
 

Table 2.  Exposure parameters for calculating 8-ounce fish meal limits. 
 

Parameter Value Units Source 
Reference Dose (RfD) 0.00002 mg/kg-day EPA IRIS a 
Days / Month 30.4 Days per month  
Body Weight (BW) 70 (adult) kg EPA Exposure Factors Handbook

Concentration in fish (C) Mean contaminant concentration. 
Specific to fish species. 

mg/kg Phase 2 Aroclor data 

Meal size 0.227 kg kg per 8 oz. 
a - Environmental Protection Agency’s Integrated Risk Information System value for Aroclor 12548 
 

Applying the preceding calculation to recent LDW fish tissue data (PCB Aroclors) results in 
calculated meal limits of less than one meal per month for all species and tissue types (Table 3).  
Slender crab, Dungeness crab, and eastern softshell clams have the highest calculated meal limits 
at 0.9, 0.8, and 0.8 meal per month, respectively. It should be noted that DOH Office of Food 
Safety and Shellfish and Public Health – Seattle and King County (PH-SKC) advise against 
consumption of clams in the LDW and the King County shoreline (except Vashon Island) due to 
pathogens from urban sewage releases and potential chemical contamination.  
 
English sole fillet and shiner surfperch whole body have the lowest calculated meal limit at 0.1 
meal per month. It should be noted the recommended meal limits derived from these calculation 
is designed to protect a 70 kg adult eating an 8-ounce fish meal. Meal sizes for people weighing 
more or less than 70 kg would increase or decrease proportionally. DOH does not typically 
recommend fish consumption at meal limits lower than one meal per month. 
 
Table 3. Meal limits calculated for resident fish, crab, and clams based on phase 2 PCB 
(Aroclor) tissue sampling Lower Duwamish Waterway site Seattle, Washington.  

General Fish 
or Crab 

Specific fish or crab and 
tissue type 

Calculated meal limit 
(meal per month) 

English sole fillet with skin 0.1 Bottomfish 
Starry flounder muscle a 0.2 
Pile perch fillet a 0.6 
Striped perch fillet a 0.3 

Perch 

Shiner surfperch whole body 0.1 
Dungeness crab muscle 0.8 Crab 
Slender crab muscle 0.9 

Shellfish Eastern soft-shell clam 0.8 b 
a – based on single composite sample 
b – based on congener data as opposed to Aroclors.  Congener data for clams has been validated. 
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Child Health Considerations 
 
DOH and ATSDR recognize that infants and children may be more vulnerable to chemical 
exposures than adults when faced with contamination of air, water, soil, or food. This 
vulnerability is a result of the following factors: 
 

• Children are smaller and receive higher doses of chemical exposure per body weight. 
• Children’s developing body systems are more vulnerable to toxic exposures, especially 

during critical growth stages in which permanent damage may be incurred. 
 
PCBs are the main contaminant of public health concern found in LDW seafood. These 
chemicals have been shown to cause adverse developmental effects in children exposed in the 
womb.9 For this reason, it is important for pregnant women and women considering pregnancy to 
pay special attention to the recommendations of this health consultation.  

 
Conclusions 

 
1. Recent samples of resident fish and crab in the LDW showed levels of PCBs that are 

higher than previous samples. 
 

• DOH evaluated these data as a follow-up to the Public Health Assessment written in 
2002 and 2003. The Public Health Assessment recommended fish consumption 
limits. 

 
2. Eating even minimal amounts of resident seafood from the LDW would result in 

exposure to PCBs at levels of public health concern. For this reason, consumption of 
LDW resident seafood (fish and shellfish that live in the LDW) is a public health hazard. 

 
• Eating frequent meals of resident fish (fish that live in the Duwamish most of the year 

such as English sole, flounder, and perch), crab, and shellfish may cause health 
problems, particularly for children and infants. Polychlorinated biphenyls (PCBs) in 
these fish may affect the immune system and cause learning problems in children 
exposed in the womb. 

 
Recommendations 
 

1. The fish advisory for the Lower Duwamish Waterway should be updated based on recent 
PCB data. 

 
• DOH recommends that no resident fish (e.g., English sole, starry flounder, perch) or 

crab be eaten from the LDW due to PCB contamination. This recommendation does 
not include salmon or other non-resident fish. 
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• In concurrence with both PH-SKC and DOH Office of Food Safety and Shellfish 
Programs, consumption of shellfish from the LDW should be avoided due to potential 
chemical and biological contamination. 

 
2. Future updates of the LDW fish advisory should be based on long-term fish tissue 

monitoring trends. 
 
3. The Washington State Department of Fish and Wildlife (WDFW) should restrict or 

actively discourage fishing for the resident species identified in this health consultation to 
support protecting public health. DOH recommends that WDFW consider non-penalty 
enforcement because public health is the key issue rather than resource protection. 
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Public Health Action Plan 
 

1. DOH will release and communicate the following message to media outlets, community 
groups and individuals, and government agencies.  

 
• Do not eat resident fish (i.e., fish other than salmon), crab, or shellfish from the 

LDW. 
 

2. DOH will prepare fact sheets and flyers in multiple languages to distribute to the 
community 

 
• Materials will be distributed while conducting community visits and outreach. 
 
• Materials and health consultation to be posted on DOH webpage. 
 

3. DOH will conduct community education and outreach to communities near the LDW 
site, including immigrant and low-income communities in south Seattle, to communicate 
the updated fish consumption advisory. 

 
4. DOH will request assistance from PH-SKC and WDFW to assist with education and 

outreach activities. 
 

5. DOH will consider future updates to the fish advisory message only when it has been 
demonstrated that PCB levels in fish and crab have consistently decreased over time. 
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Figure 1. Lower Duwamish Waterway site location, Seattle, Washington 
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Figure 2. Approximate sample areas (1-4) and average PCB levels (ug/kg) in fish and crab tissue 
in Lower Duwamish Waterway Seattle, Washington. 

 
Tissue Type Area 1 Area 2 Area 3 Area 4 
E. sole fillet 1465 1925 1245 710 
E sole whole 3650 3850 2568    1700 
Shiner surfperch whole 1387 4315 3832 795 
Dungeness crab muscle 234 NA 246 240 
Slender crab muscle 273 195 178 NA 
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Appendix A: PCB Toxicity 

Polychlorinated biphenyls (PCBs) 

PCBs are a group of human-made chlorinated organic chemicals that were first introduced into 
commercial use in 1929 as insulating fluids for electric transformers and capacitors. Other 
applications were soon developed that included their use in hydraulic fluids, paint additives, 
plasticizers, adhesives, and fire retardants. Production of PCBs in the United States stopped in 
1977 following concerns over toxicity and persistence in the environment.10 

There are 209 structural variations of PCBs, called congeners that vary by the number and 
location of chlorine atoms on the base structure. PCBs are often identified by one of their trade 
names, Aroclor. Aroclors are various mixtures of congeners defined by a four-digit number. The 
first two digits represent the number of carbon atoms while the second two digits give the 
percent by weight of chlorination for the congeners in that mixture. In general, PCB persistence 
and toxicity increases with the degree of chlorination in the mixture. 

Liver toxicity has been demonstrated in animals given high doses of PCBs. Liver toxicity and 
developmental effects are also well documented in residents of Taiwan and Japan exposed to 
relatively high levels of PCBs through ingestion of contaminated rice oil. However, the 
association of these effects with PCB exposure is complicated by concurrent exposure to 
chlorinated dibenzofurans.9 

While the "rice oil" incidents in Taiwan and Japan provide good evidence of PCB toxicity in 
humans, recent studies demonstrate that developmental effects can occur at lower levels of PCB 
exposure. Deficits in neurobehavioral function in children exposed in utero represent the most 
compelling evidence that environmental exposure to PCBs have caused adverse health effects in 
humans. Studies of various human populations exposed to PCBs, primarily through the ingestion 
of fish, have demonstrated deficits in neurobehavioral function. Learning deficits were 
maintained in the children of one Lake Michigan fish-eating cohort through 11 years of age. 
Animal studies have also shown adverse effects on development following prenatal exposure of 
the fetus.11 

Thyroid dysfunction has also been associated with PCB exposure. Several in vitro and animal 
studies have shown a reduction in thyroid hormone (thyroxine) levels in response to PCB 
exposure. A study in rats exposed in utero to PCBs found hearing deficits concurrent with 
decreasing thyroxine levels. This finding suggests that interference with thyroxine levels could 
be a mechanism for the developmental effects associated with children exposed to PCBs prior to 
birth. The potential for PCBs to disrupt hormone function, including the endocrine system, has 
been suggested as a mechanism for the reproductive effects of PCBs seen in animals. Some 
human epidemiological studies provide support for the reproductive toxicity of PCBs including 
effects on menstrual cycles in women and male fertility.9 

ATSDR has recently reviewed its minimal risk level (MRL) considering the more recent human 
developmental studies discussed above. This review concluded that immune system effects seen 
in monkeys still represent the most sensitive toxic endpoint of PCB exposure. Further, ATSDR 
concluded that the existing MRL based on this endpoint should not change and would be 
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protective of the developmental effects found in the more recent human epidemiological studies 
discussed above.9 

While high dose animal studies demonstrate that PCBs can cause liver tumors in rats, evidence 
that PCBs can cause cancer in humans is conflicting. Some studies have linked human exposure 
to organochlorines with breast cancer while other studies have found no association. Other 
studies suggest a link between PCB exposure in humans and non-Hodgkin's lymphoma (NHL) 
based on higher PCB blood serum levels in NHL patients versus controls. One recent analysis of 
a large cohort of workers exposed while manufacturing PCB containing transformers showed no 
increase in mortality despite high PCB blood serum levels. The previously mentioned rice oil-
poisoning incident in Taiwan did not reveal elevations in cancer mortality. However, an 
examination of residents similarly exposed in Japan did show an increase in mortality from liver 
cancer.
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Certification 
 
 

This Health Consultation was prepared by the Washington State Department of Health under a 
cooperative agreement with the Agency for Toxic Substances and Disease Registry (ATSDR). It 

is in accordance with approved methodology and procedures existing at the time the health 
consultation were begun. 
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The Division of Health Assessment and Consultation, ATSDR, has reviewed this public health 
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